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1. AGRICULTURE

1.1. AGRI-BUSINESS MANAGEMENT
Course Structure

Sl Course No. Title Credit
No. Hours
1. ABM-501 Principles of management and organizational behaviour 2+1
2. ABM-502 Agribusiness Environment and policy 2+0
3. ABM-503 Managerial economics 3+0
4. ABM-504 Managerial accounting and control 1+1
5. ABM-505/AEX-502  Communication for management and business 2+1
6. ABM-506 Business laws and ethics 2+0
7.  ABM-507 Marketing management 3+0
8.  ABM-508 Human resource management 2+0
9. ABM-509 Financial management 1+1
10. ABM-510 Production and operations management 1+1
11. ABM-511/AEC-506 Research methodology in business management 1+1
12.  ABM-512 Project management and entrepreneurship development 1+1
13. ABM-514 Management Information System 2+0
14. ABM-515 Operations Research 1+1
15. ABM595 Master's Comprehensive examination 2+0

16. ABM591 Master’'s seminar 2
17. ABM599 Master’s Research 14
18. ABMS581 Master’s Inplant Training 3
19. ABM-601 Commaodity Futures Trading 2+0
20. ABM-602 Advances in Rural Marketing 2+0
21. ABM-603 International Trade and sustainability Governance 2+0
22.  ABM-604 Management of Agribusiness Co-operatives 2+0
23. ABM-605 Advances in Food Retail Management 1+1
24.  ABM-606 Agri supply chain management 1+1
25. ABM 695 Doctoral Comprehensive examination 5
26. ABMG691 Doctoral Seminar 3
27. ABMG699 Doctoral Research 39
MBA Basic supportive courses (Compulsory)

Sl.  Course No. Title Credit
No.

1. AST 511 Statistical methods for applied sciences 1+1
2. AST 563 Multivariate Analysis 2+1
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Note :

i. All courses are divided into two series : 500 series courses pertain to Master’s level, and 600
series to Doctoral level. A. Ph.D. student must take a minimum of two 600 series courses, but
may also take 500 series courses if not studied during Master’s degree programme.

ii.  Aminimum of 20 credit hours will be offered as core courses for masters degree and 15 credits
for Doctoral degree level.

iii. Any other Agricultural statistics course/courses of at least 5 credit hours is also compulsory for
Ph.D. Programme other than Agricultural Statistics courses completed during the Master’s

programme.
Non-credit compulsory courses

Sl.  CourseNo. Title Credit

No.

1 PGS 501 Library and information services 0+1

2 PGS 502 Technical writing and communications skills 0+1

3 PGS 503 Intellectual Property and its Management in Agriculture 1+0
(e-course)

4 PGS 504 Basic concepts in laboratory techniques 0+1

5 PGS 505 Agricultural Research, Research Ethics and Rural Development
(e-course) programmes 1+0

6 PGS 506 Disaster management 1+0
(e-course)

Course contents

ABM- 501 PRINCIPLES OF MANAGEMENT AND ORGANIZATIONAL 2+1
BEHAVIOUR
Objective

To acquaint the learner with meaning and concepts of management and organizational behaviour.
Focus will be on understanding the concepts, processes, significance, and role of management and
organizational behaviour.

Theory
Unit |

Nature, Scope and Significance of Management, Evolution of Management Thought, Approaches
to Management, Functions of a Manager, Planning - Types, Steps, Course Objective, Process, Strategies,
Policies, MBO, Strategic Planning Process, SWOT analysis, Organizing — Structure & Process, Line
Staff, Authority & responsibility.

Unit Il

Staffing — Selection process, Directing — Training, Communication & motivation, Controlling-
Significance, Process, Techniques, Standards & Benchmarks, Management Audit.
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Unit Il

Nature, Scope and Significance of Organizational Behavior; Evolution and Historical Background
of Organizational Behavior; Models of Organizational Behaviour Foundations of individual behaviour,
Diversity, Micro Organizational behavior - Personality, self-concept, self-esteem and Self-Efficacy;
Attitudes, Perception, Power — types & structures.

Unit IV

Motivation- Types of motivation. Theories of motivation, Applications of motivation. Transactional
analysis-Johari window-self fulfilling prophecy, Interpersonal relations-understanding, determinants,
and developing; leadership styles and influence process; leadership theories; types of leaders, and
effective leader; group dynamics-, types of groups, group formation, Group decision making, Team
Building.

Unit V

Organizational culture or climate-concept, dimensions, ethos, determinants; organizational
conflicts-concepts, sources, implications, and management; organizational changes - types, resistances
to change, role of change agents.

Practical

Visit to agro based industry to study the planning and structure following in their functions.
Visit to marketing firms in order to study the strategy and policies. SWOT analysis of processing,
marketing and service orientated firms. To study the communication network adopted in marketing and
processing firms. To study the group dynamics, group formation and team building in organization. The
case study discussion.
Suggested Readings
Fred Luthans, 1998, Organizational Behavior. Tata McGraw Hill.
Harold Koontz and Keing Weighhrich, Essentials of Management.
McGraw Hill, John, W., Newstrom and Keith Davis, 1997, Human Behaviour at Work. Tata McGraw.
Robert C. Appleby, 1997, Modern Business Administration. Macmillan India.
Stephen P. Robbins, 2007, Organizational Behaviour. Prentice Hall.

Stoner James, A.F., 2005. Management. Pearson Edu.
ABM - 502 AGRIBUSINESS ENVIRONMENT AND POLICY 2+0
Objective

To expose learners to the environment in which the agri-business is conducted. Focus will be
on understanding micro and macro environmental forces and their impact on agri-business.

Theory
Unit |

Role of agriculture in Indian economy; problems and policy changes relating to farm supplies,
farm production, agro processing, agricultural marketing, agricultural finance etc. in the country.




PG Curricula and Syllabi of
UAS, Dharwad 2009-10

N\

Unit Il

Structure of Agriculture - Linkages among sub-sectors of the Agribusiness sector; economic
reforms and Indian agriculture; impact of liberalization, privatization and globalization on Agri business
sector.

Unit Il

Emerging trends in production, processing, marketing and exports; policy controls and
regulations relating to the industrial sector with specific reference to agro industries.

Unit IV

Agribusiness policies- concept and formulation; and new dimensions in Agri business
environment and policy.

Unit VvV
Agricultural price and marketing policies; public distribution system and other policies.

Suggested Readings

Adhikary, M., 1986, Economic Environment of Business. Chand & Sons.
Aswathappa, K., 1997, Essentials of Business Environment. Himalaya Publishers
Francis Cherunilam, 2003, Business Environment. Himalaya Publishers

ABM 503 MANAGERIAL ECONOMICS 3+0
Objective

To familiarize the students with the fundamental economic concepts and principles in the
context of managerial decision making.

Theory
Unit |

Scope of managerial economics, objective of the firm and basic economic principles;
mathematical concepts used in managerial economics.

Unit Il

Demand analysis - meaning, types and determinants of demand; demand function; demand
elasticity; demand forecasting-need and techniques.

Unit Il

Production, cost and supply analysis- production function, least-cost input combination, factor
productivities and returns to scale, cost concepts, cost-output relationship, short and long-run supply
functions.
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Unit IV

Pricing-determinants of price - pricing under different market structures, pricing of joint products,
pricing methods in practice, government policies and pricing.

UnitVv

The national income; circular flow of income: consumption, investment and saving: money-
functions, demand & supply; inflation; economic growth; business cycles and business policies; business
decisions under uncertainty.

Suggested Readings

Baumol, W.J., 1980, Economic Theory and Operations Analysis. Prentice Hall of India.

Craig, P.H. and Chris, L.W., 1996, Managerial Economics. Prentice Hall of India.

Dernberg, T.F. et al., 1986, Macro Economics: Concepts, Theories and Policies. McGraw Hill.
Dwivedi, D.N., 2002, Managerial Economics. Vikash Publ.

Gupta, G.S., 1997, Managerial Economics. Tata McGraw Hill.

Koutsoyiannis, A., 1989, Modern Micro Economics. Mac Millan Press.

ABM - 504 MANAGERIAL ACCOUNTING AND CONTROL 1+1

Objective

The objective of this course is to expose the learner to the concept and methods of financial
and management accounting. Focus will be on understanding techniques, uses and applications of
financial and management accounting.

Theory
Unit |

Financial Accounting- Meaning, Need, Concepts and Conventions; Branches of Accounting,
Internal and External Users of Accounting, Advantages and Limitations of Financial Accounting,
Accounting Standards.

Unit Il

The Double Entry System- Its Meaning and Scope, The Journal, Cash Book, Ledger, Trial
Balance, Trading Account, Profit and Loss Account, Balance Sheet, Entries and Adjustments of different
heads in different Books and Accounts. Introduction of Company Accounts.

Unit Il

Managing Accounting-Meaning, Functions, Scope, Utility, Limitations and Tools of Management
Accounting, Analysis of Financial Statements- Ratios, Comparative and Common Size Statements,
Cash Flow and Funds Flow Analysis, Management Audit and Financial.
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Unit IV

Cost Accounting — Nature, Course Objective, Significance of Cost Accounting; Classification of
Cost, Costing for Material, Labour, and Overheads; Marginal Costing and cost volume profit Analysis-
Its Significance, Uses and Limitations; Standard Costing — Its Meaning, Uses and Limitations;
Determination of Standard Cost, Variance Analysis- Material, Labour and Overhead.

UnitVv

Responsibility Accounting- Its Meaning and Significance, Cost, Profit and Investment Centres,
Accounting for Price Level Changes- Concepts, CPP and CCA Methods. Budget and Budgetary Control-
Its Meaning, Uses and Limitations, Budgeting and Profit Planning, Different Types of Budgets and their
Preparations, Sales Budget, Purchase Budget, Production Budget, Cash Budget, Flexible Budget,
Master Budget, Zero Based Budgeting.

Practical

Preparation of journal sheet and ledger accounts, cash book, trial balance, final accounts and
balance sheet, company accounts. Problems will be solved on cash flow and funds flow analysis and
ratio analysis, cost accounting cost volume profit analysis, variance analysis, types of budgets and
their preparation.

Suggested Readings

Horngren, 2008, Introduction to Financial Accounting. 8th Ed. Pearson Edu.

Khan, M.Y. and Jain, P.K., 2004, Management Accounting. Tata McGraw Hill.

Maheshwari, S.N. and Maheshwari, S.K., 2003, Financial Accounting. 3 Ed., Vikas Publ. House.

ABM - 505/ COMMUNICATION FOR MANAGEMENT AND BUSINESS 2+1
AEX - 502

Objective

The course aims to make students proficient in written as well oral communication. The focus
will be on business related communication.

Theory
Unit |

Introduction to communication, Communication process, Barriers to Communication, Effective
Communication, types of communication in organisations viz. Downward, Upward, Horizontal, Static
Vs dynamic.

Unit Il

Non-Verbal Communication, Communication through clothes/ colours / space/ symbol, Body
language and etiquettes, Interpersonal Communication, Self-concept and communication, Assertive
Communication.
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Unit Il

Types of business writing viz, News letters, Reports, Folders, Fact Sheets, Press release;
Readership and writing style - human aspects of writing.

Unit IV

Meetings - Planning for meeting, tips for chairing, opening, progress & ending, Behavior of
ordinary members, the character of business meeting, Energies for meetings, Group discussions, brain
storming sessions and presentations.

UnitVv

Handling personal communication - Letters, dictation, reading, problem-solving, listening skills,
self-talk, self - reflection, steps to personal creativity, public speaking.

Practical

Exercise on presentation skills, listening skills, writing skills, exercises on distortion of
communication message; scientific study of communication network in villages/ business firms through
appropriate tool; assessing the credibility of communicators; simulation on conducting meeting and
group discussion; practicing the writing of news stories; feature articles, farm bulletins and folders;
writing scripts for radio and television.

Suggested Readings

Bovee, 2008, Business Communication Today. 7" Ed. Pearson Edu.

Brown, L., 2006, Communication Facts and Ideas in Business. Prentice Hall.

Lesikar, 2004, Basic Business Communication. McGraw Hill.

Ramchandran, K.K., Lakshmi, K.K. and Karthik, K.K., 2007, Business Communication. Macmillan.

ABM - 506 BUSINESS LAWS AND ETHICS 2+0
Objective

The objective of this course is to expose the learner to various ethical issues and laws affecting
business. Focus will be on understanding provisions of various business laws and also ethical practices
to conduct the business properly.

Theory
Unit |

Introduction to Indian legal system, The Indian Contract Act-1872: Contractmeaning, nature,
significance, types of contract, essentials of a valid contract, offer and acceptance, capacity to contract,
free consent, performance of contract.

Unit Il

Companies Act-1956: incorporation, commencement of business, types of companies,
management, winding of companies, Negotiable Instruments Act.
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Unit Il

Essential Commodities Act, APMC Act, Consumer Protection Act, RTI Act, MRTP Act- major
provisions and implications.

Unit IV
Factory Act, Labour laws, Industrial dispute Act.
Unit VvV

Nature and importance of ethics and moral standards; corporations and social responsibilities,
scope and purpose of business ethics; Ethics in business functional areas; industrial espionage; solving
ethical problems; governance mechanism.

Suggested Readings

Gulshan, S.S. and Kapoor, G.K., 2003, Business Law including Company Law. 10th Ed. New Age Publ.
Kapoor, N.D., 2005, Business Law. S. Chand & Sons.

Tulsain, P.C., 2006, Business Law. Tata McGraw Hill.

Tuteja, S.K., 2005, Business Law for Managers. S. Chand & Sons.

ABM - 507 MARKETING MANAGEMENT 3+0
Objective

The objective of this course is to develop an understanding of the field of marketing. The focus
will be on imparting knowledge of the basic concepts, tools, and functions of marketing.

Theory
Unit |

The Concept of Marketing Management; Marketing Environment; Marketing Mix, Strategic
Marketing, Market Segmentation, Targeting, and Positioning; Buyer Behavior, Marketing Information
System, Marketing Organization and Control

Unit Il

Marketing potential and forecasting, Classification of Products; Product Life Cycle; New Product
Development; Product Line and Product Mix; Branding, Packaging and labeling.

Unit 1l
Factors affecting prices; Pricing Policies and Strategies; Pricing Methods.
Unit IV

Types of Distribution Channels; Functions of Channel Members; Channel Management Decisions.
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UnitVv

Promotion Mix; Introduction to Advertising, Personal Selling, Sales Promotion, Publicity and
Public Relations. and Direct marketing, managing integrated marketing promotion, Customer Relationship
Management.

Suggested Readings

Brassington, 1997, Marketing Management. Pitman Publ. House.

Kotler,P.,2002,Marketing Management — Analysis, Planning, Implementation and Control. Pearson Edu.
McCarthy, 2003, Marketing Management. Tata McGraw-Hill.

Saxena, R., 2002, Marketing Management. Mc Graw Hill.

Stanton, W.J., Etzel, M.J. and Walker, B.J., 1996, Fundamentals of Marketing. McGraw-Hill.

ABM - 508 HUMAN RESOURCE MANAGEMENT 2+0
Objective

The objective of this course is to expose the learner to the field of human resource management.
The focus will be on human resource practices and their utility for managers.

Theory
Unit |

Introduction to Human Resources Management; Human Resource Planning- Nature and
Significance, Job Analysis, Job Description, job Specification, Job enlargement, Job enrichment, Job
rotation, Job evaluation.

Unit Il

Recruitment and Selection Process, Induction, Training and Human Resource Development-
Nature, Significance, Process and Techniques, Internal mobility including Transfers, Promotions, employee
separation.

Unit Il

Performance Appraisal — Significance and methods, Compensation management, Wage and
Salary Administration - Course Objective; Wage Fixation; Fringe Benefits, Incentive Payment, bonus,
and Profit Sharing.

Unit IV

Industrial Relations-Role and Status of Trade Unions; Collective Bargaining; Worker’s Participation
in Management, Career planning and employee retention.

UnitV

Quality of work life, employee welfare measure, Disputes and grievance Handling Procedures;
Arbitration and Adjudication; Health and Safety of Human Resources; Human Resources accounting,
Human Resources outsourcing.
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Suggested Readings

Ashwathapa, K., 1997, Human Resource Management. Tata McGraw.

Flippo, E.B., 1984, Personnel, Management. McGraw-Hill.

Garry, D., 2001, Human Resource Management. 7" Ed. Prentice-Hall of India.

Mamoria, C.B., 1996, Personnel Management. Himalaya Publ. House.

Subba Rao, P., 2004, Essentials of Human Resource Management and Industrial Relations. Himalaya Publ.

House.
Venkantavatnam, C.S. and Srivastav, B.K., 1991, Personnel Management and Human Resources. Tata McGraw-
Hill.
ABM - 509 FINANCIAL MANAGEMENT 1+1
Objective

The course aims to make students proficient in concepts and techniques of financial management.
Focus will be on developing understanding of the application of Financial and investment decisions.

Theory
Unit |

Introduction to Financial Management, Its meaning and functions, Interface of financial
management with other functional areas of a business. Financial Statements and Analysis - Proforma
Balance Sheet and Income Statements, ratio, time series, common size and Du-Pont analysis.

Unit Il

Capital Structure, Determinants of size and composition of Capital Structure, Capital Structure
Theories; Long term financing and Cost of Capital.

Unit Il

Working Capital Management, Determinants of Size and Composition of Working Capital,
Cash and receivables management, Working Capital Management Theories, Financing of Working
Capital.

Unit IV

Financial planning and Forecasting, Financial planning for mergers & acquisition, Capital
Budgeting, Undiscounted and Discounted cash flow methods of Investment Appraisal; Hybrid finance
and lease finance.

UnitVv

Business Financing System in India, Money and Capital Markets, Regional and All - India
Financial Institutions; venture capital financing and its stages, micro finance and International financial
management.

10
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Practical

Basic concepts in time value of money. Exercises on future value of single amount and annuity;
sinking fund factor. Exercises on present value of single amount, annuity and perpetuity. Capital recovery
factor. Exercises on valuation of bonds and equity shares. Preparation of financial statements and
analysis of financial ratios. Estimation of cash flows for capital budgeting. Exercises on benefit-cost
ratio and net present value. Exercises on pay back period, internal rate of return and average rate of
return. Exercises on risk incorporation into capital budgeting by conventional methods. Exercises on
risk incorporation into capital budgeting by statistical method. Exercises on measurement of different
components of cost of capital. Exercises on operating and financial leverage. Exercises on capital
structure decisions. Exercises on working capital management. Exercises on dividend management.
Visits to financial institutes and stock market brokers.

Suggested Readings

Chandra, P., 2000, Financial Management. Tata McGraw Hill.

Khan, M.Y. and Jain, P.K., 2004, Financial Management: Text, Problems and Cases. Tata McGraw Hill.
Pandey, I.M., 1997, Financial Management. Vikas Publ.

Ramachandran, N. and Kakani, R.K., 2005, Financial Accounting for Management. Tata McGraw Hill.
Van Horne, J.C., 1997, Financial Management and Policy. Prentice Hall.

ABM - 510 PRODUCTION AND OPERATIONS MANAGEMENT 1+1
Objective

The objective of this course is to expose the learner to the field of production and operations
management. The focus will be on imparting knowledge of the basic concepts, tools, and functions of
production management.

Theory
Unit |

Nature and Scope of Production and Operations Management; Its relationship with Other
Systems in the Organization; Factors Affecting System and Concept of Production and Operation
Management; Facility location, Types of Manufacturing Systems and Layouts, Layout Planning and
Analysis.

Unit Il

Productivity Variables and Productivity Measurement, Production Planning and Control, Mass
Production, Batch Production, Job Order Manufacturing, Product Selection, Product Design and
Development, Process Selection, Capacity planning.

Unit Il

Scheduling, Maintenance Management Concepts, Work Study, Method Study, Work
Measurement, Work Sampling, Work Environment, Industrial Safety,

11
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Unit IV

An Overview of Material Management, Determination of Material Requirement, Purchase
Management, Store Management, Logistics management, Material Planning and Inventory management,
JIT, Safety Management .

Unit V

Quality Assurance, Accepting Sampling, Statistical Process Control, Total Quality Management,
ISO standards and their Importance, Introduction to re-engineering, value engineering.

Practical

Planning and analysis, Measurement of Productivity, Product design and development, Capacity
planning, scheduling of work, measurement of work, determination of material requirement, purchase
management, store management, Logistics management, inventory management, safety management,
quality management, value engineering.

Suggested Readings

Adam and Ebert, 2006, Production and Operations Management: Concepts, Models and Behaviour. 5th Ed.
Prentice Hall of India.

Buffa, E.S., 2008, Modern Production/Operations Management. Wiley India.
Stevenson, W.J., 2005, Operations Management. Tata McGraw Hill.

ABM-511/ RESEARCH METHODOLOGY IN BUSINESS MANAGEMENT 1+1
AEC - 506
Objective

The objective of this course is to develop an understanding of research methodology. The focus
will be on process and techniques of research.
Theory
Unit |

Meaning, Course Objective, types, and process of research; research methodology in
management- exploratory, descriptive, experimental, diagnostic, Problem formulation, setting of Course
Objective, formulation of hypotheses.

Unit Il

Scales of measurement - nominal, ordinal, interval, ratio, Likert scale and other scales; Primary
and secondary data, sources of data, instruments of data collection, data editing, classification, coding,
validation, tabulation, presentation, analysis.

Unit Il

Concept of Sampling, Probability and non-probability sampling techniques including Simple
Random Sampling, Stratified Sampling, Multi-stage Sampling, Systematic Sampling, Purposive

12
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Sampling, Quota sampling, judgment sampling, and convenience sampling, sample size determination,
sampling and non-sampling errors.

Practical

Exercises in problem identification. Project proposals — contents and scope. Formulation of
Objective and hypotheses. Assessment of data needs — sources of data — methods of collection of
data. Methods of sampling — criteria to choose — discussion on sampling under different situations.
Scaling Techniques — measurement of scales. Preparation of interview schedule - Field testing. Method
of conducting survey. Exercise on coding, editing, tabulation and validation of data. Preparing for data
entry into computer. Hypothesis testing — Parametric and Non-Parametric Tests. Exercises on format
for Thesis / Report writing. Presentation of the results.

Suggested Readings
Cooper, D.R. and Schindler, P.S., 2006, Marketing Research Concepts and Cases. Tata McGraw Hill.
Green, P.E., Tull, D.S. and Albaum, G., 1998, Research for Marketing Decisions.Prentice Hall of India.

Kothari, C.R., 1989, Research Methodology. Wiley Eastern.
Wilkinson and Bhandarker, 1989, Research Methods in Social Sciences. Himalaya Publ. House.

ABM - 512 PROJECT MANAGEMENT AND ENTREPRENEURSHIP 1+1
DEVELOPMENT

Theory

The objective of this course is to expose the learner to the fields of project management and
entrepreneurship development. Focus will be to train the students to develop new projects and encouraging
them to start their own ventures.

Contents
Unit |
Concept, characteristics of projects, types of projects, project identification, and Project’s life
cycle.
Unit Il

Project feasibility- market feasibility, technical feasibility, financial feasibility, and economic
feasibility, social cost-benefit analysis, project risk analysis.

Unit Il

Network Methods: Meaning, Network Analysis, Requirements for Network Analysis, Critical
Path Method (CPM), Programme Evaluation and Review Technique (PERT), Project scheduling and
resource allocation.

Unit IV

Financial appraisal/evaluation technigues- discounted/non-discounted cash flows; Net present
values, profitability index, Internal rate of returns; Cost benefits ratio; Accounting rate of return, Pay
back period, Project implementation; Cost over run, Project control and information system.

13
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UnitVv

Entrepreneurship, Significance of entrepreneurship in economic development qualities of
entrepreneur, entrepreneurship development programs and role of various institutions in developing
entrepreneurship, life cycles of new business, environmental factors affecting success of a new business,
reasons for the failure and visible problems for business, Developing effective business plans, Procedural
steps in setting up of an industry.

Practical

Market feasibility of the project, technical feasibility, financial feasibility analysis, economic
feasibility social cost benefit analysis, project risk analysis, critical path method, project evaluations.
Review technique, financial appraisal and evaluation techniques, developing effective business plans.

Suggested Readings

Chandra, P., 2005, Project Management. Tata McGraw Hill.

Gopal Krishan, P. and Nagarajan, K., 2005, Project Management. New Age.
Hisrich, R.D. and Peters, M.P., 2002, Entrepreneurship. Tata McGraw Hill.

Kaplan, J.M., 2003, Patterns of Entrepreneurship. John Wiley & Sons.

Nandan, H., 2007, Fundamentals of Entrepreneurship Management. Prentice Hall.
Ramamoorthy, V.E., 2005, Textbook of Project Management. MacMillan.

ABM - 514 MANAGEMENT INFORMATION SYSTEMS 2+0

Objective

The objective of this course is to develop an understanding and utility of MIS. The focus will be
on imparting knowledge of the basic concepts, development, functions and usage of MIS.

Theory
Unit |

The concept of MIS — Definition, importance, Course Objective, pre-requisites, advantages and
challenges; Information Needs of organization, MIS and Decision — Making.

Unit Il

Types/Classification of Information System for organizations - Office Automation Systems,
Transaction Processing Systems, Decision Support System, Executive Support System, Knowledge
Based Expert System.

Unit Il

Applications of MIS in the areas of Human Resource Management, Financial Management,
Production/Operations Management, Materials Management, Marketing Management.

Unit IV

Development of MIS for an organization — The concept and stages of System Development Life
Cycle.

14
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UnitVv

Information Technology— concept, applications, advantages and pre-requisites, Choice of
Information Technology, Social and Legal Dimension of IT.

Suggested Readings
James O’Brien, 1999, Management Information System. Tata McGraw-Hill.
Lauden and Lauden, 2003, Management Information System. Pearson Edu.

ABM - 515 OPERATIONS RESEARCH 1+1
Objective

The objective of this course is to acquaint the learner with the applications of some important
Operations Research techniques. Focus will be on understanding the use of these techniques in solving
business problems.

Theory
Unit |

Linear Programming: Objective, Assumptions, Formulation of Linear Programming Problem,
Graphic Method, Simplex method, Transportation and Assignment Problems.

Unit Il

Inventory control Models: Costs Involved in Inventory Management, Types of Inventory, Economic
Order Quantity (EOQ) Model, Continuous Review (Q) System, Periodic Review (P) System, Hybrid
System, Simulation.

Unit Il

Waiting Line Models: Waiting Line Problem, Characteristics of a Waiting- Line System, Single-
Channel Model, Multiple-Channel Model, Constant-Service Time Model, Finite Population Model,
Sequencing and Replacement models.

Unit IV

Decision making under Risk and uncertainties, Decision problem, Maximax Criterion, Maximin
Criterion, Minimax Regret Criterion, Laplace Criterion, Pay off Tables, Decision Trees, Expected Value
of perfect Information.

Unit VvV
Game Theory - Two -Person Zero-Sum Game, Simulation, Network analysis — PERT & CPM.
Practical

Linear programming-formulation of problem, solving through graphic and simplex methods,
transportation model, problems on inventory control models, problems on waiting line models, pay off
tables, decision tree, Game theory, project evaluation and review technique, critical path method.

15



PG Curricula and Syllabi of
UAS, Dharwad 2009-10

N\

Suggested Readings

Cook, T.M. and Russell, R.A., 1989, Introduction to Management Science. Prentice Hall.
Taha, H.A., 2005, Operations Research - An Introduction. Prentice Hall.

Vohra, N.D., 2006, Quantitative Techniques in Management. McGraw Hill.

Wagner, H.M., 2005, Principles of Operation Research. Prentice Hall.

ABM 601 COMMODITY FUTURES TRADING 2+0
Objective

This course is aimed at providing the basic understanding and the mechanics and value of
futures markets for speculators and hedgers which in turn will serve as price risk management activities
of agribusiness firms.

Theory
Unit |

Risk in agriculture marketing, sources of market information and IT tools for marketing. History
and Evolution of commodity markets — Terms and concepts: spot, forward and futures Markets — factors
influencing spot and future markets. Speculatory mechanism in commodity futures. Commaodity exchange
platforms.

Unit Il

Transaction and settlement — delivery mechanism - role of different agents - trading strategies
- potential impact of interest rate, Foreign Exchange, FDI in Commodity Markets.

Unit Il

Risk in commodity trading, importance and need for risk management measures -managing
market price risk: hedging, speculation, arbitrage, swaps - pricing and their features.

Unit IV

Important global and Indian commaodity exchanges - contracts traded — special features -
Regulation of Indian commodity exchanges - FMC and its role.

UnitVv

Fundamental Vs Technical analysis — construction and interpretation of charts and chart patterns
for analyzing the market trend — Market indicators — back testing. Introduction to technical analysis
software — analyzing trading pattern of different commodity groups.

Suggested Readings

Kaufman, P.J., 1986, The Concise Handbook of Futures Markets. John Wiley amd Sons.

Leuthold, R.M.,Junkus,J.C.and Cordier,J.E.,1989,The Theory and Practice of Futures Markets. Lexington Books.
Lofton, T., 1993. Getting Started in Futures. 3“ Ed. John Wiley & Sons.

Purcell WD. 1991. Agricultural Futures and Options: Principles and Strategies. Macmillan Publ.

Wasendorf RR & McCafferty. 1993. All about Commodities from the Inside Out. McGraw-Hill.
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ABM - 602 ADVANCES IN RURAL MARKETING 2+0
Objective

To objective of this course is to develop understanding regarding issues in rural markets like
marketing environment, consumer behaviour, distribution channels, marketing strategies, etc.

Theory
Unit |

Concept and scope of rural marketing, nature and characteristics of rural markets, potential of
rural markets in India, rural communication and distribution.

Unit Il

Environmental factors - socio-cultural, economic, demographic, technological and other
environmental factors affecting rural marketing.

Unit 1l

Rural consumer’s behaviour - behavior of rural consumers and farmers; buyer characteristics
and buying behaviour; Rural v/s urban markets, customer relationship management, rural market research.

Unit IV

Rural marketing strategy - Marketing of consumer durable and non-durable goods and services
in the rural markets with special reference to product planning; product mix, pricing Course Objective,
pricing policy and pricing strategy, distribution strategy.

UnitVv

Promotion and communication strategy - Media planning, planning of distribution channels,
and organizing personal selling in rural market in India, innovation in rural marketing.

Suggested Readings

Krishnamacharyulu, C. and Ramakrishan, L., 2002, Rural Marketing. Pearson Edu.
Ramaswamy, V.S. and Nanakumari, S., 2006, Marketing Management. 3 Ed. MacMillan Publ.
Singh, A.K. and Pandey, S., 2005, Rural Marketing. New Age.

Singh Sukhpal, 2004, Rural Marketing. Vikas Publ. House.

ABM - 603 INTERNATIONAL TRADE AND SUSTAINABILITY 2+0
GOVERNANCE

Objective

To impart knowledge to the students of international trade in agriculture and various provisions
under WTO in the new trade regime.

Theory
Unit |

International trade — basic concepts, WTO and its implications for Indian economy in general
and agriculture sector in particular.
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Unit Il

TRIPS, TRIMS quotas, anti dumping duties, quantitative and qualitative restrictions, tariff and
non-tariff measures, trade liberalization, subsidies, green and red boxes, issues for negotiations in
future in WTO; CDMs and carbon trade.

Unit Il

Importance of foreign trade for developing economy; absolute and comparative advantage, foreign
trade of India.

Unit IV

Composition of India’s foreign trade policy; India’s balance of payments; inter regional Vs
international trade; tariffs and trade control; exchange rate; the foreign trade multiplier.

UnitVv

Foreign demand, supply side analysis, opportunity cost, trade and factor prices, implications
for developing countries, market entry methods, export procedures & documentations.

Suggestive Readings

Chadha, G.K., 2003, WTO and Indian Economy. Deep & Deep. Economic Survey of India. Ministry of Finance,
Govt. of India (various issues).

Hau, 2003, Refresher Course on Technological Interventions to Face WTO Challenges. AAREM & HRD CCS
HAU Hisar. Indian Journal of Agricultural Economics

Vasisht, A.K. and Singh Alka, 2003, WTO and New International Trade Regime - Implication for Indian Agriculture.
Advance Publ. Concept.

ABM - 604 MANAGEMENT OF AGRIBUSINESS COOPERATIVES 2+0

Objective

To provide the students an understanding about the agribusiness cooperative organizations
and their management.

Theory
Unit |

Cooperative administration- a global perspective, ecology of cooperative administration,
cooperative sector and economic development.

Unit Il

Cooperative management- nature, functions and purpose of cooperatives — procurement, storage,
processing, marketing, process of cooperative formation, role of leadership in cooperative management.

Unit 1l

The state and cooperative movement, effects of cooperative law in management, long range
planning for cooperative expansion, policy making.
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Unit IV

Human resource management, placement and role of board of directors in cooperative
management.

UnitVv

Overview of agribusiness cooperative — credit cooperatives, cooperative marketing, dairy
cooperative; financing agribusiness cooperative.

Suggested Readings
Akmat, J.S., 1978, New Dimensions of Cooperative Management. Himalaya Publ. House.
Ansari, A.A., 1990, Cooperative Management Patterns. Anmol Publ.

Sah, AK., 1984, Professional Management for the Cooperatives. Vikas Publ. House.

ABM - 605 ADVANCES IN FOOD RETAIL MANAGEMENT 1+1
Objective

The objective of this course is to assist students in understanding the structure and working of
food marketing system in India, to examine how the system affects farmers, consumers and middlemen
and to illustrate the response of this dynamic marketing system to technological, socio-cultural, political
and economic forces over time.

Theory
Unit |

Introduction to International Food market, India’'s Competitive Position in World Food Trade,
Foreign Investment in Global Food Industry, Retail management and Food Retailing, The Nature of
Change in Retailing, Organized Retailing in India, E-tailing and Understanding food preference of Indian
Consumer, Food consumption and Expenditure pattern, Demographic and Psychographic factors affecting
Food Pattern of Indian Consumer.

Unit Il

Value Chain in Food Retailing, Principal trends in food wholesaling and retailing, food wholesaling,
food retailing, the changing nature of food stores, various retailing formats, competition and pricing in
food retailing, market implications of new retail developments, value chain and value additions across
the chain in food retail, food service marketing.

Unit Il

4 P’sin Food Retail Management, Brand Management in Retailing, Merchandise pricing, Pricing
Strategies used in conventional and non-conventional food retailing, Public distribution system, Promotion
mix for food retailing, Management of sales promotion and Publicity, Advertisement Strategies for food
retailers.

Unit IV

Managing Retail Operations, Managing Retailers’ Finances, Merchandise buying and handling,
Merchandise Pricing, Logistics, procurement of Food products and Handling Transportation of Food
Products.
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Unit V

Retail Sales Management Types of Retail Selling, Salesperson selection, Salesperson training,
Evaluation and Monitoring, Customer Relationship Management, Managing Human Resources in retailing,
Legal and Ethical issues in Retailing.

Practical

Assignments on study of nature of changes in retailing, organized retailing in India. Study on
types of retailers/ multi channel retailing. Visit to traditional wholesale and retail stores. Study the
nature, characteristics and management of food stores. Store layout, design, location and visual
merchandising, retail institutions by ownership and franchise, retailing formats-case studies. Practical
exercises in merchandise management in retail stores, case studies on marketing mix of retail stores
and developing merchandise plans, case studies on inventory management in retail stores. Case studies
on logistics management in retailing, (visit to retail stores). Visit to organized retail-stores to study retail
administration (human resource management). Study on promotion mix of retail stores and sales
management (visit to retail study), case studies on financial management in retail stores. Study on
fresh food retail logistics. Study on the inventory control of Fast Moving Consumer Goods, practical
exercises in customer relationship and customer service management in retail stores-case studies.
Exercises on case studies retailing evaluation, monitoring and control in food retailing. Case studies in
e-retailing-nature, scope and market potential.

Suggested Readings

Berman and Evans, 2008, Retail Management: A Strategic Approach. 10" Ed. Prentice Hall of India.

Cox, 2006, Retailing: An Introduction. 5th Ed. Pearson Edu. Levy M & Weitz BW. 2004. Retailing Management.
5" Ed., McGraw Hill.

ABM - 606 AGRI-SUPPLY CHAIN MANAGEMENT 1+1
Objective

The course introduces students to the concepts and processes of agricultural supply chain
management, framework for structuring supply chain drivers; network designs, demand forecasting,
inventory planning, sourcing decisions and IT enablement of supply chain.

Theory

Unit |

Supply Chain: Changing Business Environment; SCM: Present Need; Conceptual Model of
Supply Chain Management; Evolution of SCM; SCM Approach; Traditional Agri. Supply Chain
Management Approach; Modern Supply Chain Management Approach; Elements in SCM.
Unit Il

Demand Management in Supply Chain: Types of Demand, Demand Planning and Forecasting;
Operations Management in Supply Chain, Basic Principles of Manufacturing Management.

Unit 1l

Procurement Management in Agri. Supply chain: Purchasing Cycle, Types of Purchases,
Contract/Corporate Farming, Classification of Purchases Goods or Services, Traditional Inventory
Management, Material Requirements Planning, Justin Time (JIT), Vendor Managed Inventory (VMI).
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Unit IV

Logistics Management: History and Evolution of Logistics; Elements of Logistics; Management;
Distribution Management, Distribution Strategies; Pool Distribution; Transportation Management; Fleet
Management; Service Innovation; Warehousing; Packaging for Logistics, Third-Party Logistics (TPL/
3PL); GPS Technology.

UnitVv

Concept of Information Technology: IT Application in SCM; Advanced Planning and Scheduling;
SCMin Electronic Business; Role of Knowledge in SCM; Performance Measurement and Controls in
Agri. Supply Chain Management- Benchmarking: introduction, concept and forms of Benchmarking.

Practical

Study on traditional agri supply chain and modern Supply Chain Management approaches by
visiting various retail formats. Case studies in demand management and customer services. Case
studies on procurement and supply management in contract/corporate farming, exercises on vendor
management inventory. Case studies on logistics in SCM, case studies on planning and scheduling in
SCM. Trading and measurement and control in agricultural supply chain management.

Suggested Readings
Altekar, R.V., 2006, Supply Chain Management: Concepts and Cases. Prentice Hall of India.
Monczka, R., Trent, R. and Handfield, R., 2002, Purchasing and Supply Chain Management. Thomson Asia.

van Weele, A.J., 2000, Purchasing and Supply Chain Management Analysis, Planning and Practice. Vikas
Publ. House.
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Qualifying Examination, Seminar and Research for all Disciplines

Other than ABM

Sl CourseNo. Title Credits
No. Hours
1. 591 Master's Seminar 2
2. 595 Qualifying Examination For Masters 02
Programme (Comprehensive Exam.)
599 Master's Research 17
4, 691 Doctoral Seminar 3
695 Qualifying Examination For Doctoral
Programme (Comprehensive Exam.) 05
6. 699 Doctoral Research
The code No. should be prefixed with the Dept. code. For example: AEC-
Non-credit Compulsory Courses
Sl CourseNo. Title Credits
No. Hours
1. PGS 501 Library and information services 0+1
2. PGS 502 Technical writing and communications skills 0+1
3. PGS 503 Intellectual Property and its Management in Agriculture 1+0
(e-course)
4. PGS 504 Basic concepts in laboratory techniques 0+1
PGS 505 Agricultural Research, Research Ethics and Rural
(e-course) Development programmes 1+0
6. PGS 506 Disaster management 1+0
(e-course)
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Sl. Course No. Title Credits
No. Hours
1 AEC-501* Micro Economic Theory and Applications 2+0
2 AEC-502* Macro Economics and Policy 2+0
3 AEC-503* Evolution Of Economic Thought 1+0
4  AEC-504* Agricultural Production Economics 1+1
5 AEC-505* Agricultural Marketing & Price Analysis 2+1
6 AEC-506* Research Methodology for Social Sciences 1+1
7 AEC-507* Econometrics 2+1
8 AEC-508* LinearProgramming 1+1
9 AEC-509* Agricultural Finance And Project Management 2+1
10 AEC-510 International Economics 1+1
11 AEC-511 Institutional Economics 1+0
12 AEC-512  Agricultural Development Policy Analysis 2+0
13 AEC-513 Natural Resource And Environmental Economics 1+1
14 AEC-514 Intellectual Property Management 1+0
15 AEC-515 Rural Marketing 2+0
16 AEC-516 Commodity Futures Trading 2+0
* Compulsory for Master's programme

1 AEC-601** Advanced Micro-Economic Analysis 1+1
2 AEC-602** Advanced Macro-Economic Analysis 2+0
3 AEC-603* Advanced Econometrics 2+1
4  AEC-604** Advanced Production Economics 2+1
5 AEC-605** Quantitative Development Policy Analysis 1+1
6 AEC-606** Advanced Agricultural Marketing And Price Analysis 2+1
7 AEC-608 Commodity Futures Trading 2+0
8 AEC-609 Natural Resource Management 1+1
9 AEC-610 Environmental Economics 2+0

** Compulsory for Doctoral programme
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Course Contents

AGRICULTURAL ECONOMICS
AEC-501 MICRO ECONOMIC THEORY AND APPLICATIONS 2+0
Objective

This course is intended to provide an overview of microeconomic theory and its applications.
The course starts with the theory of consumer behaviour consisting of consumer’s utility maximization
problem and demand theory. It intends to provide fundamental concepts and models in the theory of
production and costs and sets out to provide a basic understanding of price and / or output determination
under different types of market structures including factor markets. This course will also expose the
students to the theory of general equilibrium and welfare economics.

Theory
UNIT |

Theory of Consumer Behaviour - Cardinal Utility Approach — Ordinal Utility Approach — Income
effect and substitution effect — Applications of Indifference curve approach - Revealed Preference
Hypothesis — Consumer surplus - Derivation of Demand curve — Elasticity of demand.

UNIT II

Theory of Production - Production functions — Returns to scale and economies of scale —
Technical progress — Theory of Costs — Cost curves— Profit maximization and cost minimization —
Derivation of supply curve —Law of Supply — Producers’ surplus.

UNIT 1l

Market Equilibrium - Behavior of Firms in Competitive Markets — Perfect Competition- Effect of
Taxation and Subsidies on market equilibrium -Monopoly- Monopolistic - Oligopoly- Theory of Factor
Markets.

UNIT IV

General Equilibrium Theory - Welfare Economics - Pareto Optimality —Social welfare criteria -
Social Welfare functions.

Suggested Readings

David M. Kreps, 1990, A Course in Microeconomic Theory. Princeton University Press.

Dewitt, K.K., 2002, Modern Economic Theory. Sultan Chand & Co.

Henderson, J.M. and Quandt, R.E., 2000, Microeconomic Theory: A Mathematical Approach. McGraw-Hill.
Koutsoyiannis, A., 2003, Modern Microeconomics. The Macmillan Press.

Silberberg, E. and Suen, W., 2001, The Structure of Economics — A Mathematical Analysis. McGraw-Hill.
Varian Hal, R., 1999, Intermediate Microeconomics. Affiliated East-West Press.
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AEC - 502 MACRO ECONOMICS AND POLICY 2+0
Objective

Macro economics and Policy course is intended to expose the students to Macroeconomic
concepts and theory, the application of the macro economic theory and implication of the macroeconomic
policies.

Theory
UNIT |

Nature and Scope of Macro Economics - Methodology and Keynesian Concepts National
Income - Concepts and measurement- Classical theory of Employment and Say’s Law-Modern theory
of Employment and Effective Demand.

UNIT II

Consumption function- Investment and savings - Concept of Multiplier and Accelerator - Output
and Employment - Rate of interest - Classical, Neo classical and Keynesian version- Classical theory
Vs Keynesian theory - Unemployment and Full employment.

UNIT 1l

Money and classical theories of Money and Price - Keynesian theory of money and Friedman
Restatement theory of money - Supply of Money -Demand for Money -Inflation: Nature, Effects and
control.

UNIT IV

IS & LM frame work - General Equilibrium of product and money markets -Monetary policy -
Fiscal policy- Effectiveness of Monetary and Fiscal policy - Central banking.

UNIT V
Business cycles - Balance of Payment - Foreigh Exchange Rate determination.
Suggested Readings

Ahuja, H.L., 2007, Macroeconomics: Theory and Policy. S. Chand & Co.
Eugene A. Diulio, 2006, Macroeconomics. 4th Ed. Schaums’ Outlines.
Gardner Ackely, 1987, Macro Economic: Theory and Policy. Collier Macmillan.
Dornbusch, 2006, Macroeconomics. McGraw Hill Publication.

AEC -503 EVOLUTION OF ECONOMIC THOUGHT 1+0
Objective

To introduce the students to the evolution of economic thought over a period of time, the
background of emanation of thoughts and approaches, as acts of balancing and counter balancing
events and criticisms. The course will also in a comprehensive way help the students to know and
appreciate the contributions of the Galaxy of Economists.
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Theory
UNIT |

Approaches for the study of history of economic thought — Absolutist vs. Relativist approaches
— Evolution of Economic Thought vs. Economic History. Ancient economic thought — medieval economic
thought —mercantilism — physiocracy — Forerunners of Classical Political Economy.

UNIT II

Development of Classical Thoughts (Adam Smith, Robert Malthus and David Ricardo) — Critics
of Classical Thoughts- Socialist critics — Socialist and Marxian Economic Ideas — Austrian School of
Thought — Origins of Formal Microeconomic Analysis — William Stanley Jevons, Cournot and Dupuit.

UNIT 1

The birth of neoclassical economic thought — Marshall and Walras —General Equilibrium Theory
- Welfare Theory — Keynesian economics.

UNIT IV

The Era of globalization — Experiences of developing world - Rigidity of the past vs. emerging
realism— The changing path of international Institutions to economic growth and development approaches.

UNIT V

Economic Thought in India — Naoroji and Gokhale — Gandhian Economics- Economic thought
of independent India — Nehru’s economic philosophy -Experiences of the Structural adjustment
programmes of the post liberalization era.

Suggested Readings

Blaug M. 1964, Economic Theory in Retrospect. Heineman.

Blaug M. 1986, Economic History and the History of Economic Thought. Wheat sheaf Books, Brighton.
Ekelund R.B & Hebert R.F. 1975, A History of Economic Theory and Methods. McGraw-Hill.

John Mills A. 2002. Critical History of Economics: Missed Opportunities.Palgrave Macmillan.

Screpanti E & Zamagni S. 1995. An Outline of the History of Economic Thought. Clarendon Press, Oxford.

AEC-504 AGRICULTURAL PRODUCTION ECONOMICS 1+1
Objective

To expose the students to the concept, significance and uses of agricultural production
economics.

Theory
UNIT |

Nature, scope and significance of agricultural production economics-Agricultural Production
processes, character and dimensions-spatial, temporal - Centrality of production functions, assumptions
of production functions, commonly used forms - Properties, limitations, specification, estimation and
interpretation of commonly used production functions.
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UNIT II

Factors of production, classification, interdependence, and factor substitution -Determination
of optimal levels of production and factor application -Optimal factor combination and least cost
combination of production - Theory of product choice; selection of optimal product combination.

UNIT 1l

Cost functions and cost curves, components, and cost minimization - Duality theory — cost
and production functions and its applications - Derivation of firm’s input demand and output supply
functions —Economies and diseconomies of scale.

UNIT IV

Technology in agricultural production, nature and effects and measurement - Measuring efficiency
in agricultural production; technical, allocative and economic efficiencies - Yield gap analysis-concepts-
types and measurement - Nature and sources of risk, modeling and coping strategies.

Practical

Different forms of production functions - specification, estimation and interpretation of production
functions — returns to scale, factor shares, elasticity of production - physical optima-economic optima-
least cost combination- optimal product choice- cost function estimation, interpretation-estimation of
yield gap - incorporation of technology in production functions- measuring returns to scale-risk analysis
through linear programming.

Suggested Readings

Beattie, B.R. and Taylor, C.R., 1985, The Economics of Production. John Wiley & Sons.
Doll, J.P. and Frank, O., 1978, Production Economics - Theory and Applications. John Wiley & Sons.

Gardner, B.L. and Rausser, G.C., 2001, Handbook of Agricultural Economics. Vol. I. Agricultural Production.
Elsevier.

Heady, E.O., Economics of Agricultural Production and Resource Use. Prentice-Hall.
Sankayan, P.L., 1983, Introduction to Farm Management. Tata Mc Graw Hill.

AEC - 505 AGRICULTURAL MARKETING AND PRICE ANALYSIS 2+1
Objective

To impart adequate knowledge and analytical skills in the field of agricultural marketing issues,
and enhance expertise in improving the performance of the marketing institutions and the players in
marketing of agricultural commodities.

Theory
UNIT |

Review of Concepts in Agricultural Marketing - Characteristic of Agricultural product and
Production — Problems in Agricultural Marketing from Demand and Supply and Institutions sides. Market
intermediaries and their role - Need for regulation in the present context - Marketable & Marketed
surplus estimation. Marketing Efficiency - Structure Conduct and Performance analysis - Vertical and
Horizontal integration — Integration over space, time and form-Vertical co-ordination.
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UNIT II

Marketing Co-operatives — APMC Regulated Markets - Direct marketing, Contract farming and
Retailing - Supply Chain Management - State trading, Warehousing and other Government agencies -
Performance and Strategies - Market infrastructure needs, performance and Government role — Value
Chain Finance.

UNIT 1l

Role of Information Technology and telecommunication in marketing of agricultural commodities
- Market research-Market information service - electronic auctions (e-bay), e-Chaupals, Agmarket and
Domestic and Export market Intelligence Cell (DEMIC) — Market extension.

UNIT IV

Spatial and temporal price relationship — price forecasting — time series analysis — time series
models — spectral analysis. Price policy and economic development — non-price instruments.

UNIT V

Theory of storage - Introduction to Commodities markets and future trading - Basics of commodity
futures - Operation Mechanism of Commodity markets — Price discovery - Hedging and Basis -
Fundamental analysis -Technical Analysis - Role of Government in promoting commodity trading and
regulatory measures.

Practical

Supply and demand elasticities in relation to problems in agricultural marketing. Price spread
and marketing efficiency analysis. Marketing structure analysis through concentration ratios. Performance
analysis of Regulated market and marketing societies. Analysis on contract farming and supply chain
management of different agricultural commodities, milk and poultry products. Chain Analysis - quantitative
estimation of supply chain efficiency - Market Intelligence — Characters, Accessibility, and Availability
Price forecasting. Online searches for market information sources and interpretation of market intelligence
reports —commodity outlook - Technical Analysis for important agricultural commodities - Fundamental
Analysis for important agricultural commodities -Presentation of the survey results and wrap-up
discussion.

Suggested Readings

Purecell, W.D. and Koontz, S.R.,1999, Agricultural Futures and Options: Principles and Strategies. 2nd Ed.
Prentice-Hall.

Rhodes, V.J., 1978, The Agricultural Marketing System. Grid Publ., Ohio.
Shepherd, S.G . and Gene, A.F., 1982, Marketing Farm Products. lowa State Univ. Press.
Singhal, A.K., 1986, Agricultural Marketing in India. Annual Publ., New Delhi.

AEC - 506 RESEARCH METHODOLOGY FOR SOCIAL SCIENCES 1+1
Objective

To expose the students to research methodology used in social sciences. The focus will be on
providing knowledge related to research process, data collection and data analysis etc.
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Theory

UNIT |

Importance and scope of research in agricultural economics. Types of research - Fundamental
vs. Applied. Concept of researchable problem — research prioritization — selection of research problem.
Approach to research — research process.

UNIT II

Hypothesis — meaning - characteristics - types of hypothesis — review of literature — setting of
Course Objective and hypotheses - testing of hypothesis.

UNIT 1l

Sampling theory and sampling design — sampling error - methods of sampling — probability and
non-probability sampling methods - criteria to choose. Project proposals — contents and scope — different
types of projects to meet different needs — trade-off between scope and cost of the study. Research
design and techniques — Types of research design.

UNIT IV

Data collection — assessment of data needs — sources of data collection —discussion of different
situations. Mailed questionnaire and interview schedule — structured, unstructured, open ended and
closed-ended questions. Scaling Techniques. Preparation of schedule — problems in measurement of

variables in agriculture. Interviewing techniques and field problems - methods of conducting survey —
Reconnaissance survey and Pre testing.

UNIT V

Coding editing — tabulation — validation of data. Tools of analysis — data processing. Interpretation
of results — Preparing research report / thesis —Universal procedures for preparation of bibliography —
writing of research articles.

Practical

Exercises in problem identification. Project proposals — contents and scope. Formulation of
Objective and hypotheses. Assessment of data needs — sources of data — methods of collection of
data. Methods of sampling — criteria to choose — discussion on sampling under different situations.
Scaling Techniques — measurement of scales. Preparation of interview schedule - Field testing. Method
of conducting survey. Exercise on coding, editing, tabulation and validation of data. Preparing for data
entry into computer. Hypothesis testing — Parametric and Non-Parametric Tests. Exercises on format
for Thesis / Report writing. Presentation of the results.

Suggested Readings

Black, T.R., 1993, Evaluating Social Science Research - An Introduction. SAGE Publ.
Creswell, J.W., 1999, Research Design - Qualitative and Quantitative Approaches. SAGE Publ.

Dhondyal, S.P., 1997, Research Methodology in Social Sciences and Essentials of Thesis Writing. Amman
Publ. House, New Delhi.

Kothari, C.R., 2004, Research Methodology - Methods and Techniques. Wishwa Prakashan, Chennai.
Rao, K.V., 1993, Research Methodology in Commerce and Management. Sterling Publ., New Delhi.
Singh, A.K., 1993, Tests, Measurements and Research Methods in Behavioural Sciences. Tata McGraw-Hill.

Venkatasubramanian, V., 1999, Introduction to Research Methodology in Agricultural and Biological Sciences.
SAGE Publ.
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AEC - 507 ECONOMETRICS 2+1
Objective

The Course Objective of the course is to impart knowledge on econometric tools to the students
of agricultural economics. Training in econometrics will help the student to analyze the economic
problem by applying quantitative techniques.

Theory
UNIT |

Introduction — relationship between economic theory, mathematical economics, models and
econometrics, methodology of econometrics regression analysis.

UNIT II

Basic two variable regression - assumptions estimation and interpretation approaches to
estimation - OLS, MLE and their properties - extensions to multi variable models-multiple regression
estimation and interpretation.

UNIT 1l

Violation of assumptions — identification, consequences and remedies for Multicollinearity,
heteroscedasticity, autocorrelation — data problems and remedial approaches - model misspecification.

UNIT IV
Use of dummy variables-limited dependent variables — specification, estimation and interpretation.
UNIT V

Simultaneous equation models — structural equations - reduced form equations - identification
and approaches to estimation.

Practical

Single equation two variable model specification and estimation -hypothesis testing-
transformations of functional forms and OLS application-estimation of multiple regression model -
hypothesis testing - testing and correcting specification errors - testing and managing Multicollinearity
- testing and managing heteroscedasticity - testing and managing autocorrelation - estimation of
regressions with dummy variables - estimation of regression with limited dependent variable - identification
of equations in simultaneous equation systems.

Suggested Readings

Guijarati, D.N., 2003, Basic Econometrics. McGraw Hill.
Johnson, A.G. Jr., Johnson, M.B. and Buse, R.C., 1990, Econometrics - Basic and Applied. MacMillan.

Kelejan, H.H. and Oates, W.E., 1994, Introduction to Econometrics Principles and Applications. Harper and
Row Publ.

Koutsoyianis, A., 1997, Theory of Econometrics. Barner & Noble.

Maddala, G.S., 1992, Introduction to Econometrics. MacMillan.

Maddala, G.S., 1997, Econometrics. McGraw Hill.

Pindyck, R.S. and Rubinfeld, D.L., 1990, Econometrics Models and Econometric Forecasts. McGraw Hill.
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AEC - 508 LINEAR PROGRAMMING 1+1
Objective

The Course Objective of the course is to impart knowledge of Linear programming techniques.
Theory
UNIT I

Decision Making- Concepts of decision making, introduction to quantitative tools, introduction
to linear programming, uses of LP in different fields, graphic solution to problems, formulation of problems.

UNIT II

Simplex Method: Concept of simplex Method, solving profit maximization and cost minimizations
problems. Formulation of farms and non farm problems as linear programming models and solutions.

UNIT 1l

Extension of Linear Programming models: Variable resource and price programming,
transportation problems, recursive programming, dynamic programming.

UNIT IV

Game Theory- Concepts of game theory, two person constant sum, zero sum game, saddle
point, solution to mixed strategies, the rectangular game as Linear Programme.

Practical

Graphical and algebraic formulation of linear programming models. Solving of maximization
and minimization problems by simplex method. Formulation of the simplex matrices for typical farm
situations.

Suggested Readings

Dorfman, R., 1996, Linear Programming & Economic Analysis. McGraw Hill.

Loomba, N.P., 2006, Linear Programming. Tata McGraw Hill.

Shenoy, G., 1989, Linear Programming-Principles & Applications. Wiley Eastern Publ.
Vaserstein, 2006, Introduction to Linear Programming. Pearson Education Publication.

AEC - 509 AGRICULTURAL FINANCE AND PROJECT MANAGEMENT 2+1
Objective

The Course Objective of the course is to impart knowledge on issues related to lending to
priority sector credit management and financial risk management. The course would bring in the various
appraisal techniques in project - investment of agricultural projects.

Theory

UNIT |

Role and Importance of Agricultural Finance. Financial Institutions and credit flow to rural/
priority sector. Agricultural lending — Direct and Indirect Financing - Financing through Co-operatives,
NABARD and Commercial Banks and RRBs. District Credit Plan and lending to agriculture/priority
sector. Micro-Financing and Role of MFI's - NGO'’s, and SHG’s.
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UNIT II

Lending to farmers — The concept of 3 C’s, 7 P’s and 3 R’s of credit. Estimation of Technical
feasibility, Economic viability and repaying capacity of borrowers and appraisal of credit proposals.
Understanding lenders and developing better working relationship and supervisory credit system. Credit
inclusions — credit widening and credit deepening.

UNIT 1

Financial Decisions — Investment, Financing, Liquidity and Solvency. Preparation of financial
statements - Balance Sheet, Cash Flow Statement and Profit and Loss Account. Ratio Analysis and
assessing the performance of farm/firm.

UNIT IV

Project Approach in financing agriculture. Financial, economic and environmental appraisal of
investment projects. Identification, preparation, appraisal, financing and implementation of projects.
Project Appraisal techniques — Undiscounted measures. Time value of money — Use of discounted
measures - B-C ratio, NPV and IRR. Agreements, supervision, monitoring and evaluation phases in
appraising agricultural investment projects. Net work Techniques — PERT and CPM.

UNIT V

Risks in financing agriculture. Risk management strategies and coping mechanism. Crop
Insurance programmes — review of different crop insurance schemes - yield loss and weather based
insurance and their applications.

Practical

Development of Rural Institutional Lending - Branch expansion, demand and supply of institutional
agricultural credit and Over dues and Loan waiving- : An overview, Rural Lending Programmes of
Commercial Banks, Lead Bank Scheme- Preparation of District Credit Plan, Rural Lending Programmes
of Co-operative Lending Institutions, Preparation of financial statements using farm/firm level data, Farm
credit appraisal techniques and farm financial analysis through financial statements, Performance of
Micro Financing Institutions - NGO's and Self-Help Groups, Identification and formulation of investment
projects, Project appraisal techniques —Undiscounted Measures and their limitations. Project appraisal
technigues — Discounted Measures, Network techniques — PERT and CPM for project management,
Case Study Analysis of an Agricultural project, Financial Risk and risk management strategies — crop
insurance schemes, Financial instruments and methods — E banking, Kisan Cards and core banking.

Suggested Readings

Dhubashi, P.R., 1986, Policy and Performance - Agricultural and Rural Development in Post Independent
India. Sage Publ.

Gittinger, J.P., 1982, Economic Analysis of Agricultural Projects. The Johns Hopkins Univ. Press.

Gupta, S.C., 1987, Development Banking for Rural Development. Deep & Deep Publ.

Little, I.M.D. and Mirlees, J.A., 1974, Project Appraisal and Planning for Developing Countries. Oxford & IBH
Publ.

Muniraj, R., 1987, Farm Finance for Development. Oxford & IBH Publ.
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AEC-510 INTERNATIONAL ECONOMICS 1+1
Objective

The expected outcome of this course will be creating awareness among the students about the
role of International Economics on National welfare.

Theory
UNIT |

Scope and Significance of International Economics - The role of trade- General Equilibrium in a
Closed Economy (Autarky Equilibrium) — Equilibrium in a Simple Open Economy - Possibility of World
Trade -Trade gains and Trade Equilibrium.

UNIT II

Tariff, Producer Subsidy, Export Subsidy, Import Quota and Export Voluntary Restraints- The
Case of Small Country and Large Country Case.

UNIT 1l

Ricardian Model of Trade- Specific Factors Model- Heckscher — Ohlin Model - Trade Creation
and Trade Diversion — Offer Curve — Export Supply Elasticity and Import Demand Elasticity - Comparative
Advantage and Absolute Advantage.

UNIT IV

Official Exchange Rate and Shadow Exchange Rate - Walra’s Law and Terms of Trade — Trade
Blocks.

UNITV

IMF, World Bank, IDA, IFC, ADB — International Trade agreements — Uruguay Round — GATT —
WTO.

Practical

Producer’s Surplus, Consumer’s Surplus, National Welfare under Autarky and Free Trade
Equilibrium with small and large country assumption-Estimation of Trade Gains- Estimation of competitive
and comparative measures like NPC, EPC, ERP and DRC- Estimation of Offer Curve Elasticity- Estimation
of Effect of Tariff, Export Subsidy, Producer Subsidy, Import Quota and Export Voluntary Restraints on
National Welfare- Estimation of Ricardian Model - Estimation of Effect of Trade under Specific Factor
Model- Estimation of trade Equilibrium under Heckscher -Ohlin model - Trade Creation and Diversion.

Suggested Readings
Apple Yard, D.R. and Field, A.J. Jr., 1995, International Economics - Trade, Theory and Policy. Irwin, Chicago.
Cherunilam, F., 1998, International Economics. Tata McGraw Hill.

Krugman, P.R. and Obstfeld, M., 2000, International Economics — Theory and Policy. Addison-Wesley.

33



PG Curricula and Syllabi of
\ UAS, Dharwad 2009-10

AEC-511 AGRICULTURAL DEVELOPMENT AND POLICIES 2+0

Objectives

Provide orientation to the students regarding the concepts and measures of economic
development, provide orientation on theories of economic growth and relevance of theories in developing
countries, make them to understand the agricultural policies and its effect on sustainable agricultural
development make them to understand the globalization and its impact on agricultural development.

Theory
UNIT |

Development Economics — Scope and Importance - Economic development and economic
growth - divergence in concept and approach - Indicators and Measurement of Economic Development
— GNP as a measure of economic growth — New Measures of Welfare — NEW and MEW — PQLI — HDI
— Green GNP - Criteria for under development — Obstacles to economic development — Economic and
Non-Economic factors of economic growth.

UNIT II

Economic development —meaning, stages of economic development, determinants of economic
growth. Theories of economic growth —Ricardian growth model — The Harrod — Domar Model — The Neo
classical Model of Growth — The Kaldor Model — Optimal Economic Growth —Recent Experiences of
developing country economies in transition — Role of state in economic development — Government
measures to promote economic development. Introduction to development planning.

UNIT 1l

Role of agriculture in economic / rural development — theories of agricultural development —
Population and food supply - need for sound agricultural policies — resource policies — credit policies —
input and product marketing policies — price policies.

UNIT IV

Development issues, poverty, inequality, unemployment and environmental degradation — Models
of Agricultural Development — Induced Innovation Model - policy options for sustainable agricultural
development.

UNIT V

Globalization and the relevance of development policy analysis — The dilemma of free trade? —
Free trade versus Protectionism- Arguments for protection. Arguments against protection. Role of
protection in Developing Countries. WTO — Agreement on Agriculture - Contradictions of free trade -
proponents and opponents policies in vulnerable sectors like agriculture — Lessons for developing
countries.

Suggested Readings
Chakaravathi, R.M., 1986, Under Development and Choices in Agriculture. Heritage Publ., New Delhi.

Diwett, K.K., 2002, Modern Economic Theory. S. Chand & Co.
Eicher, K.C. and Staatz, J.M., 1998, International Agricultural Development. Johns Hopkins Univ. Press.
Frank, E., 1992, Agricultural Polices in Developing Countries. Cambridge Univ. Press.

34



PG Curricula and Syllabi of
\ UAS, Dharwad 2009-10
Ghatak, S. and Ingersent, K., 1984, Agriculture and Economic Development. Select Book Service Syndicate, New Delhi.
Jhingan, M.L., 1998, The Economics of Development and Planning. Vrinda Publ.
Jules, P.N., 1995, Regenerating Agriculture — Polices and Practice for Sustainability and Self Reliance. Vikas Publ. House.

Naqvi, S.N.H., 2002, Development Economics — Nature and Significance. Sage Publ.

AEC-512 INSTITUTIONAL ECONOMICS 1+0
Objective
The course exposes the students to the institutional problems and remedies.
Theory
UNIT |

Old and New Institutional Economics - Institutional Economics Vs Neoclassical Economics.
Definition of institutions — Distinction between institutions and organizations - Institutional evolution.

UNIT II

Institutional change and economic performance - national and international economic institutions.
Transaction cost economics —Transaction costs and the allocation of resources. Transaction costs and
efficiency. Asymmetric information - Moral hazard and Principal-Agent problem.

UNIT 1l

Free rider problem — path dependency — Interlinked transactions. Collective action and the
elimination of free-rider problem - The logic of collective action and its role in reducing free rider problem
—theory of Groups. Rent seeking — interest groups and policy formulation.

UNIT IV

Economic analysis of property rights- property rights regimes — private property — State Property
- Common property Resources (CPRs) — public goods and club goods.

UNITV

Special features of institutional arrangements in agriculture — Transaction costs in agriculture -
Case Studies - Theories of agrarian institutions - tenancy institutions.

Suggested Readings

Barzel, Y., 1990, Economic Analysis of Property Rights. Cambridge Univ. Press.
Bhardhan, P. (Ed.). 1989, The Economic Theory of Agrarian Institutions. Clarendon Press, Oxford.

Bromley, D.W., 1989, Economic Interests and Institutions: The Conceptual Foundations of Public Policy. Basil
Blackwell, Cambridge.

Eggertsson, T., 1990, Economic Behaviour and Institutions. Cambridge Univ. Press.

Greif, A., 2006, Institutions and the Path to the Modern Economy: Lessons from Medieval Trade (Political
Economy of Institutions & Decisions). Cambridge Univ. Press.

Neelakandan, S., 1992, New Institutional Economics and Agrarian Change — A Primer. Indian Economic
Association Trust for Research and Development, New Delhi.

North, D.C., 1990, Institutions, Institutional Change and Economic Performance. Cambridge Univ. Press.

Ostrom, E., 1990, Governing the Commons: The Evolutions of Institutions for Collective Actions. Cambridge
Univ. Press.
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AEC - 513 NATURAL RESOURCE AND ENVIRONMENTAL ECONOMICS 1+1

Objectives

To introduce economics principles related to natural resource and environmental economics,
To explore the concept of efficiency and the efficient allocation of natural resources, To understand the
economics of why environmental problems occur, To explore the concept of efficiency and the efficient
allocation of pollution control and pollution prevention decisions To understand the environmental policy
issues and alternative instruments of environmental policies.

Theory
UNIT |

Concepts, Classification and Problems of Natural Resource Economics —Economy - Environment
interaction — The Material Balance principle, Entropy law- Resources Scarcity - Limits to Growth -
Measuring and mitigating natural resource scarcity — Malthusian and Recardian scarcity —scarcity
indices - Resource Scarcity and Technical Change.

UNIT II

Theory of optimal extraction renewable resources —economic models of oil extraction- efficiency
- time path of prices and extraction - Hotelling's rule, Solow-Harwick’s Rule. Theory of optimal extraction
exhaustible resources —economic models of forestry and fishery.

UNIT 1l

Efficiency and markets — market failures - externalities — types — property rights — transaction
costs — Coase’s theorem and its critique - public goods - common property and open access resource
management - Collectiveaction.

UNIT IV

Environmental perspectives - biocentrism, sustainability, anthropocentrism - Environmental
problems and quality of environment - Sources and types of pollution -air, water, solid waste, land
degradation — environmental and economic impacts - Economics of pollution control - efficient reduction
in environmental pollution.

UNITV

Environmental regulation — economic instruments - pollution charges - Pigovian tax - tradable
permits — indirect instruments — environmental legislations in India.

UNIT VI

Concept of sustainable development - Economic Perspective — Indicators of sustainability
Relation between development and environment stress- Environmental Kuznet's curve Environmental
Accounting — resource accounting methods - International Environmental Issues — climate change —
likely impacts -mitigation efforts and international treaties.

Practical

Exhaustible resource management —optimum rate of oil extraction. Renewable resource
management — optimum harvest of Forestry/fishery. Exercise on pollution abatement —I. Exercise on
pollution abatement —II. Concepts in valuing the environment. Taxonomy of valuation techniques.
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Productivity change method — substitute cost method - Hedonic price method - Travel cost method -
Contingent valuation methods. Discount rate in natural resource management. Environment impact
assessment Visit to Pollution Control Board.

Suggested Readings
Ahmad, Y., El Serafy, S. and Lutz, E. (Eds.), 1989, Environmental Accounting for Sustainable

Development World Bank Freeman, A.M., 1993, The Measurement of Environmental and Resource Values.
Resources for the Future Press, Baltimore.

Hackett , S.C., 2001, Environmental and Natural Resource Economics: Theory, Policy, and the Sustainable
Society. M. E. Sharpe, Armonk, NY.

Hartwick, J.M. and Olewiler, N.D., 1998, The Economics of Natural Resource Use. 2nd Ed. Addison-Wesley
Educational Publ.

Kerr, J.M., Marothia, D.K., Katar Singh, Ramasamy, C. and Bentley, W.R., 1997, Natural Resource Economics:
Theory and Applications in India. Oxford & IBH Publishers.

Kolstad, C.D., 2000, Environmental Economics. Oxford Univ. Press.

Pearce, D.W. and Turner, K., 1990, Economics of Natural Resources and the Environment. John Hopkins
Univ. Press.

Prato, T., 1998, Natural Resource and Environmental Economics. lowa State Univ. Press.
Sankar, U., 2001, Environmental Economics. Oxford Univ. Press.
Sengupta, R., 2000, Ecology and Economy, an Indian Perspective. Oxford Univ. Press.

Tietenberg, T., 2003, Environmental and Natural Resource Economics. 6" Ed. Addison Wesley.

AEC-514 INTELLECTUAL PROPERTY MANAGEMENT 1+0
Objective

The Course Objective of the course is to create awareness about intellectual property rights in
agriculture. The course deals with management of patents, trademark, geographical indications, copy
rights, designs, plant variety protection and bio-diversity protection. The students will be taught on the
Marketing and Commercialization of Intellectual Properties.

Theory
UNIT |

World Trade Organization- Agreement on Agriculture (AoA) and Intellectual Property Rights
(IPR) -Importance of Intellectual Property Management - IPR and Economic growth- IPR and Bio diversity
—Major areas of concern in Intellectual Property Management -Technology Transfer and Commercialization-
Forms of different Intellectual Properties generated by agricultural research.

UNIT II

Discovery versus Invention - Patentability of Biological Inventions -Method of Agriculture and
Horticulture- procedure for patent protection: Preparatory work. Record keeping, writing a patent document,
filing the patent document -Types of patent application-patent application under the Patent cooperation
treaty (PCT).
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UNIT 1l

Plant genetic resources -Importance and conservation - Sui Generic System -Plant Varieties
Protection and Farmers Rights Act- Registration of Extant varieties - Registration and protection of New
Varieties / Hybrids / Essentially Derived Varieties - Dispute prevention and settlement -Farmers’ Rights.

UNIT IV

Trademark- Geographical Indications of Goods and Commodities — Copy rights-Designs —
Biodiversity Protection.

UNIT V

Procedures for commercialization of technology - Valuation, Costs and Pricing of Technology-
Licensing and implementation of Intellectual Properties- Procedures for commercialization — Exclusive
and non exclusive marketing rights-Research Exemption and benefit sharing .

Suggested Readings
Ganguli, P., 2001, Intellectual Property Rights —Unleashing the Knowledge Economy. Tata McGraw Hill.

Gupta, A. K., 2003, Rewarding Conservation of Biological and Genetic Resources and Associated Traditional
Knowledge and Contemporary Grass Roots Creativity. Indian Institute of Management, Ahmedabad.

Khan, S.A. and Mashelkar, R., 2004, Intellectual Property and Competitive Strategies in the 21t Century.
Kluwer Law International, The Hague.

AEC-515 RURAL MARKETING 2+0
Objective

To provide understanding regarding issues in rural markets like marketing environment, consumer
behaviour, distribution channels, marketing strategies, etc.

Theory
UNIT |

Concept and scope of rural marketing, nature and characteristics of rural markets, potential of
rural markets in India.

UNIT II

Environmental factors - socio-cultural, economic and other environmental factors affecting rural
marketing.

UNIT 1l

Rural consumer’s behaviour - behavior of rural consumers and farmers; buyer characteristics
and buying behaviour; Rural v/s urban markets.

UNIT IV

Rural marketing strategy - Marketing of consumer durable and non-durable goods and services
in the rural markets with special reference to product planning; product mix, pricing Course Objective,
pricing policy and pricing strategy.
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UNITV

Product promotion - Media planning, planning of distribution channels, and organizing personal
selling in rural market in India.

Suggested Readings

Krishnamacharyulu, C.S.G. and Ramakrishan, L., 2002, Rural Marketing. Pearson Edu.
Ramaswamy, V.S. and Nanakumari, S., 2006, Marketing Management. 3rd Ed. MacMillan.
Singh, A.K. and Pandey, S., 2005, Rural Marketing. New Age.

Singh Sukhpal, 2004, Rural Marketing. Vikas Publ. House.

AEC -516 COMMODITY FUTURES TRADING 2+0
Objective

This course is aimed at providing the basic understanding and the mechanics and value of
futures markets for speculators and hedgers who in turn will serve as price risk management activities
of agribusiness firms.

Theory
UNIT |

History and Evolution of commodity markets — Terms and concepts: spot, forward and futures
Markets — factors influencing spot and future markets. Speculatory mechanism in commaodity futures.

UNIT Il

Transaction and settlement — delivery mechanism - role of different agents - trading strategies
- potential impact of interest rate, Foreign Exchange, FDI in Commodity Markets.

UNIT 1l

Risk in commodity trading, importance and need for risk management measures - managing
market price risk: hedging, speculation, arbitrage, swaps - pricing and their features.

UNIT IV

Important global and Indian commaodity exchanges - contracts traded — special features -
Regulation of Indian commodity exchanges - FMC and its role.

UNIT V

Fundamental Vs Technical analysis — construction and interpretation of charts and chart patterns
for analyzing the market trend — Market indicators — back testing. Introduction to technical analysis
software — analyzing trading pattern of different commodity groups.

Suggested Readings

Kaufman, P.J., 1986, The Concise Handbook of Futures Markets. John Wiley & Sons.

Leuthold, R.M., Junkus, J.C. and Cordier, J.E., 1989, The Theory and Practice of Futures Markets. Lexington
Books.
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Lofton, T., 1993, Getting Started in Futures. 3rd Ed. John Wiley & Sons,1993.
Purcell, W.D., 1991, Agricultural Futures and Options: Principles and Strategies. Macmillan Publ.
Wasendorf, R.R. and McCafferty, 1993, All about Commodities from the Inside Out. McGraw-Hill.

AEC - 601 ADVANCED MICRO ECONOMIC ANALYSIS 1+1
Objectives

The Course Objective of this course is to introduce the theoretical models and applications of
microeconomic theory. In particular, the basic comparative statistical techniques and the more modern
duality theory will be developed and applied to the models of maximization, unconstrained and constrained
utility maximization, expenditure minimization, constrained profit maximization, and cost and expenditure
minimization. These mathematical structures form the basic building blocks of neoclassical economics;
this course will stress the development and application of these important models. We follow a calculus
rather than a graphical approach to the theory. In the subsequent sections of the course, we provide a
fairly rigorous exposure to price determination under different market situations, general equilibrium
theory, causes and consequences of market failure and welfare economics including the theory of
public choice.

Theory

UNIT |

Theory of consumer behaviour — Duality in consumer theory — expenditure function and indirect
utility function - Measurement of Income Effect and Substitution Effect. Measurement of Changes in
Consumers’ Welfare — Consumer’s Surplus, Compensating Variation and Equivalent Variation - Dynamic
versions of demand functions — Integrability of demand functions. Demand Models — Linear Expenditure
System, Almost Ideal Demand System. Applications of consumer theory — Household model and time
allocation — Labour supply decisions by households.

UNIT II

Perfect competition — Monopoly, monopolistic competition and oligopoly. Oligopoly models —
collusive and non-collusive models of oligopoly - Cournot model, Chamberlin model, Stackleberg solution.

UNIT 1l

General equilibrium theory — Conceptual overview - General equilibrium conditions with Production
and Consumption. Existence, Uniqueness and Stability of general competitive equilibrium. Walrasian
general equilibrium — Mathematical derivation of conditions for general equilibrium.

UNIT IV

Market failure - Incomplete markets - Asymmetric information — Principal- Agent problem, adverse
selection and moral hazard. Externalities —Network externalities - Public goods — Optimal provision of
public goods.

UNIT V

Welfare Economics - Concepts, problems, approaches and limitations of Welfare Economics,
Pareto conditions of maximum welfare — Criteria for social welfare - Social Welfare functions, Social
versus Private costs and benefits.
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Practical

Problems in consumer utility maximization — Estimation of income and substitution effects;
Estimation and comparison of Consumer’s surplus, equivalent variation and compensating variation.
Estimation of demand models — Derivation and estimation of labour supply equations from household
models comparative static analysis in consumption. Advanced problem solving in price determination
under perfect competition, monopoly, oligopoly and monopolistic competition. Game theory models.
Problems solving in General Equilibrium Theory and Welfare Economics. Problems in public goods
provision.

Suggested Readings

Chiang, A.C., 1981, Fundamental Methods of Mathematical Economics. McGraw-Hill.

Henderson, J.M. and Quandt, R.E., Microeconomic Theory: A Mathematical Approach. McGraw-Hill.
Koutsoyiannis, A., 2003, Modern Microeconomics. The Macmillan Press.

Kreps, D.M., 1990, A Course in Microeconomic Theory. Princeton Univ. Press.

Silberberg, E. and Suen, W., 2001, The Structure of Economics — A Mathematical Analysis. McGraw-Hill.
Varian, H.R., 1992, Microeconomic Analysis. WW Norton & Co.

Varian, H.R., 1999, Intermediate Microeconomics. Affiliated East-West Press.

AEC - 602 ADVANCED MACRO ECONOMICS ANALYSIS 2+0
Objective

Advanced macroeconomics course will be offered to PhD students of Agricultural Economics
with the following Course Objective.s to understand the macroeconomic theory ¢ to examine the
macroeconomic Policy issues ¢ to analyze the macroeconomic Policy implications

Theory
UNIT |

Review of Macro Economics concepts-Comparative statistics- Keynesian theory- Consumption
Function and Theories of Consumption —Saving Function and Theories of Saving.

UNIT Il

Theories of Investment-Savings and Investment Equality - IS — LM Framework and its mand for
and Supply of Money-Monetary Policy in the static model — Inflation.

UNIT 1l

Stagflation and Supply side Economics - Theory of Unemployment - Phillips Curve controversy
- Inflation, Productivity and distribution — Fiscal policy: Effectiveness and Problems.

UNIT IV

Social Accounting Matrix Framework - General Equilibrium Analysis - Neo classical Macro
Economics - Stochastic Macro Economics.

UNIT V

BOP & Adjustment Policies - Foreign Exchange Policy - Foreign sector: Capital and Current
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Account - Impact of WTO on Indian Economy - Impact of IMF & IBRD on Indian Economy - Review of
Macro Economic Policies in India.

Suggested Readings

Diulio, E.A., 2006, Macroeconomics. 4th Ed. Schaums’ Outlines.

Frogen, RT., 1999, Macro Economic: Theory and Policies. 6th Ed. Prentice Hall.
Samuelson, P.A . and Nordhaus, W.D., 2004, Economics. McGraw-Hill.
Shapiro, E., 1989, Macro Economic Analysis. Galgotia Publ.

AEC- 603 ADVANCED ECONOMETRICS 2+1
Objective

The Course Objective of the course is to impart knowledge on advanced econometric tools to
the Research Scholars of agricultural economics. Training in advanced econometrics will help the
Research Scholars to analyze the economic problem by applying quantitative techniques.

Theory
UNIT |

Review of classical regression model — review of hypothesis testing —restrictions on parameters
— single equation techniques.

UNIT Il

Ordinary least squares —weighted least squares - generalized least squares—method of principal
components — instrumental variables method - maximum likelihood method - errors in variables, non-
linearity and specification tests — non spherical error terms.

UNIT 1l

Dummy variables - Qualitative and truncated dependent variables — limited dependent variables
—LPM, probit and logit models, their multinomial extensions.

UNIT IV

Autoregressive distributed lag models — panel data fixed and random effects models and their
extensions.

UNIT V

Simultaneous equation methods —identification — estimation by indirect least squares 2SLS,
PIML, SURE, 3SLS.

Practical

Estimation of multiple regression model - GLS estimation methods — testing misspecification
errors — Testing and Managing multicollinearity, heteroscedasticity and autocorrelation - estimation of
LPM, Logit and Probit models - comparing two regressions - Chow test - estimation of distributed lag
models — panel data random and fixed effects models - Indirect least squares 2SLS, SURE, 3SLS,
estimation of simultaneous equation models
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Suggested Readings
Greene, W. H., 2002, Econometric Analysis. Pearson Edu.
Johnston, J. and Dinardo, J., 2000, Econometric Methods. McGraw-Hill.

Kelejan, H.H. and Oates, W.E., 2001, Introduction to Econometrics Principles and Applications. Harper &
Row.

Maddala, G.S., 2002, Econometrics. McGraw Hill.

AEC - 604 ADVANCED PRODUCTION ECONOMICS 2+1
Objective

To expose the students to the concept, significance and uses of advance production economics.
Theory
UNIT I

Agricultural Production process — Relationship between farm planning and production economics-
scope of agricultural production and planning methods/ procedures in agro-economic research and
planning.

UNIT Il

Production functions, components, assumptions, properties and their economic interpretation
- Concepts of homogeneity, homotheticity, APP, MPP, elasticities of substitution and their economic
relevance — Production relations —optimality-Commonly used functional forms, nature, properties,
limitations, estimation and interpretation -linear, Spillman -Cobb Douglas, quadratic, multiplicative (power)
functional forms - Translog, and transcendental functional forms -CES, production functional forms-
Conceptual and empirical issues in specification, estimation and application of production functions-
Analytical approaches to economic optimum - Economic optimum — determination of economic optimum
with constant and varying input and output prices- Economic optimum with production function analysis
- input use behaviour.

UNIT 1l

Decision making with multiple inputs and outputs — MRT and product relationship-cost of
production and adjustment in output prices-single input and multiple product decisions- Multi input, and
multi product production decisions - Decision making with no risk -Cost of wrong decisions — Cost
curves — Principles and importance of duality theory - Correspondence of production, cost, and profit
functions - Principles and derivation of demand and supply functions .

UNIT IV

Technology, input use and factor shares -effect of technology on input use decomposition
analysis-factor shares-estimation methods- Economic efficiency in agricultural production — technical,
allocative and economic efficiency — measurement -Yield gaps analysis — concepts and measurement
- Risk and uncertainty in agriculture — incorporation of risk and uncertainty in decision making — risk and
uncertainty and input use level-risk programming.
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UNIT V

Simulation and programming technigues in agricultural production- Multiple Course Objective
Programming — Goal programming and Compromise programming — applications.

Practical

Estimation of different forms of production functions- Optimal input and product choice from
estimated functions-Derivation of demand and supply functions and estimation-Estimation of cost function
and interpretations- Optimal product and input choice under multi input and output system- Estimation
of factor shares from empirical functions estimated-Estimating production functions incorporating
technology changes: Decomposition analysis and incorporation of technology-Estimation of efficiency
measures — Stochastic, probabilistic and deterministic frontier production functions- Risk programming
— MOTAD-Quadratic programming-Simulation models for agricultural production decisions-Goal
programming — Weighted, lexicographic and fuzzy goal programming-Compromise programming.

Suggested Readings
Chambers, R.G. 1988, Applied Production Analysis. Cambridge Univ. Press.

Gardner, B.L. and Rausser, G.C., 2001, Handbook of Agricultural Economics. Vol. IA Agricultural Production.
Elsevier.

Palanisami, K.P., Paramasivam and Ranganathan, C.R., 2002, Agricultural Production Economics: Analytical
Methods and Applications. Associated Publishing Co.

AEC - 605 QUANTITATIVE DEVELOPMENT POLICY ANALYSIS 1+1

Objective

The course trains the Scholars in the art of informed decision making and helps them to
appreciate the value of the analytical basis in policy decisions. « They are given hands on training on the
estimation and use of various criteria such as elasticities in making QDPA more meaningful « The
scholars make extensive reviews to get acquainted with the analytical relevance and in drawing inferences.
Theory
UNIT I

Policy framework — goals, value, beliefs and welfare maximization. Market — Policy and State
— State vs. Market — Failure of Policy — Failure of Markets - Rationale for Government Intervention. Role
of Quantitative Policy Analysis.
UNIT Il

Demand analysis for policymaking — Alternative approaches to demand analysis — Policy
implications. Supply response — Alternative approaches to measurement of supply response — Nerlovian
models of supply response — Policy implications.

UNIT I
Household behaviour and policy analysis — Household models.
UNIT IV

Partial equilibrium analysis — Concept of reference prices — Price distortions — indicators and
impact. Transaction costs — Implications for efficiency and productivity — Institutional solutions - Multi
market approach to policy analysis.
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UNITV

Social Accounting Matrices and multipliers — Computable General Equilibrium models to assess
economy wide impact of policy changes.

Practical

Review of criteria for policy evaluation — Estimation of price elasticities — Review of estimation
of complete demand systems — Estimation of Nerlovian supply Response model — Review of Household
models — Specification and estimation of household models — Partial equilibrium analysis — Input—
output table — Social Accounting Matrix — Construction of a SAM — computation of Multipliers — Multi
Market Analysis — Review of Computable General Equilibrium Models.

Suggested Readings
Chenery, H. and Srinivasan, T.N. (Eds.), 1988, Hand book of Development Economics. North-Holland.

Eicher, K.C. and Staatz, J.M., 1998, International Agricultural Development. Johns Hopkins Univ. Press.

Fischer, G., Miller, J. and Sidney, M.S. (Eds.), 2007, Handbook of Public Policy Analysis: Theory, Politics and
Methods. CRC Press.

Frank, E., 1992, Agricultural Polices in Developing Countries. Cambridge Univ. Press.
Ghatak, S. and Ingersent, K., 1984, Agriculture and Economic Development. Select Book Service Syndicate.
Kindleberger, P.C., 1977, Economic Development. McGraw Hill.

Meier, M.G. and Stigilitz, J.E., 2001, Frontiers of Development Economics- the Future Perspective. Oxford Univ.
Press.

Sadoulet, E. and de Janvry, A., 1995, Quantitative Development Policy Analysis. (London: John Hopkins Univ.
Press.

Shoven Neck, R., Christian, R. and Mooslechner, P. (Eds.), 2008, Quantitative Economic Policy Essays in
Honour of Andrew Hughes Hallett.

AEC - 606 ADVANCED AGRICULTURAL MARKETING AND PRICE ANALYSIS 2+1
Objective

The main Course Objective of this course is to critically analyze the important marketing concepts,
models, properties of agricultural commaodity prices and forecasting, data collection and analysis using
current software etc., in order to make them policy decisions in the field of agricultural marketing.

Theory
UNIT |

Importance of market analysis in the agricultural system - types of marketing- advantages and
disadvantages - quantitative estimation — the distinguishing characteristics and role of agricultural prices
— data sources for agricultural products and prices - soft wares used in market analysis.

UNIT II

Role of various formal institutions in agricultural marketing - and functions - measuring their
efficiency - public - private partnership — institutional arrangements. Successful case studies.
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UNIT 1l

Multi market estimation, supply response models. Market integration and price transmission -
supply / value chain management. GAP analysis. Current trends in information in the changing agrifood
system.

UNIT IV

Agricultural commodity marketing - spot and futures- marketing of derivatives-speculation,
hedging, swap, arbitrage etc. commodity exchanges - price discovery and risk management in commaodity
markets- Regulatory mechanism of futures trading.

UNITV

Lag operators and difference equations; stationary and stochastic processes; UNIT roots and
cointegration; conditional heteroscedasticity: ARCH and GARCH models — forecast evaluation; methods
of forecasting. Price indices and econometric estimation and simulation.

Practical

Estimation of demand/ supply forecasting, supply chain / value chain analysis for different
commodities - Commodity models multi market estimation- time series analysis - market integration
Studies- price discovery price volatility estimation — commaodity price forecasting using econometric
softwares.

Suggested Readings

Ferris, J.N., 1998, Agricultural Prices and Commodity Market Analysis. McGraw-Hill.

Goodwin, J.W., 1994, Agricultural Price Analysis and Forecasting. Wiley.

Hallam, D., 1990, Econometric Modeling of Agricultural Commodity Markets. New Routledge.

Martimort, D. (Ed.), 1996, Agricultural Markets: Mechanisms, Failures, and Regulations. Elsevier.
Schrimper, R.A., 2001, Economics of Agricultural Markets. Pearson.

Timmer, C.P., 1986, Getting Prices Right. Cornell University Press.

Tomek, W.G. and Robinson, K.L., 2003, Agricultural Product Prices. 4" Ed. Cornell University Press.

AEC - 607 COMMODITY FUTURES TRADING 2+0

Objective

This course is aimed at providing the basic understanding and the mechanics and value of
futures markets for speculators and hedgers which in turn will serve as price risk management activities
of agribusiness firms.

Theory
UNIT |

History and Evolution of commodity markets — Terms and concepts: spot, forward and futures
Markets — factors influencing spot and future markets. Speculatory mechanism in commaodity futures.
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UNIT II

Transaction and settlement — delivery mechanism - role of different agents - trading strategies
- potential impact of interest rate, Foreign Exchange, FDI in Commodity Markets.

UNIT 1l

Risk in commodity trading, importance and need for risk management measures - managing
market price risk: hedging, speculation, arbitrage, swaps - pricing and their features.

UNIT IV

Important global and Indian commaodity exchanges - contracts traded — special features -
Regulation of Indian commodity exchanges - FMC and its role.

UNIT V

Fundamental Vs Technical analysis — construction and interpretation of charts and chart patterns
for analyzing the market trend — Market indicators — back testing. Introduction to technical analysis
software — analyzing trading pattern of different commodity groups.

Suggested Readings
Kaufman, P.J., 1986, The Concise Handbook of Futures Markets. John Wiley & Sons.

Leuthold, R.M., Junkus, J.C. and Cordier, J.E., 1989, The Theory and Practice of Futures Markets. Lexington
Books.

Lofton, T., 1993. Getting Started in Futures. 3rd Ed. John Wiley & Sons.
Purcell, W.D., 1991, Agricultural Futures and Options: Principles and Strategies. Macmillan Publ.

Wasendorf, R.R. and McCafferty, 1993, All about Commodities from the Inside Out. McGraw-Hill.

AEC - 608 NATURAL RESOURCE MANAGEMENT 1+1
Objectives

This is an applied economics course that focuses on the economic analysis of natural resources,
and seeks to identify and solve natural resource management problems via mathematical approach
using dynamic optimization techniques. During the course, we will encounter bioeconomic models of
natural resources including the classic and more recent forestry and fisheries models, models of land
and water use and extraction of non-renewable resources (such as from a mineral deposit). We will
focus on intuition and understanding of the economic analysis rather than complicated mathematical
models in this class. That said, natural resource problems are inherently dynamic, so some mathematical
modeling of biophysical and economic processes will be required. Using computers as an aid to
understanding the models will be an important part of the class. The primary tool will be Microsoft
Excel, which is the easiest introduction to computational optimization and graphical representation of
the results.
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Theory

UNIT I
Natural resources - definition - characteristics and classification. Stock dynamics of renewable

and non-renewable resources. Equation of motion for renewable and non-renewable resources.
Fundamental equation of renewable resources.

UNIT II

Growth curves of fishery and forest resources. The role of time preference in natural resource
use. Simple two-period model of optimal use of renewable and non-renewable resources. Advanced
models of optimal resource use — Static Vs. dynamic efficiency in natural resource use Applications of
dynamic programming and optimal control.

UNIT Il

Economics of groundwater use - optimal extraction of groundwater. Analytical and numerical
solutions for optimal inter-temporal allocation of natural resources. Optimal harvesting of single rotation
and multiple rotation forests. Optimal management of fishery.

UNIT IV

Property rights in natural resources and their implication for conservation and management of
natural resources. Management of common property hatural resources — Institutional arrangements for
conservation and management of common pool fishery, groundwater and forestry resource.

UNITV

Resource scarcity — Natural resource degradation — Poverty and resource degradation — Natural

resource accounting - Pricing and valuation of natural resources — Natural resources policy.

Practical

Derivation of the fundamental equation of renewable resources-Estimation of growth curves
and stock dynamics for fishery and forestry resources. Simple two period problem of optimal resource
use — Numerical solution for simple two-period model of dynamic efficiency in natural resource extraction.
Multi-period dynamic efficiency — Using Excel Solver in solving dynamic natural resource harvesting
problems. Using analytical solution procedures for solving natural resource management problems —
Optimal control.

Suggested Readings

Baland, J.M. and Platteau, J.P., 1996, Halting Degradation of Natural Resources: Is There a Role for Rural
Communities? Clarendon Press and FAO.

Carlson, G.A., Miranowski, J. and Zilberman, D., 1998, Agricultural and Environmental Resource Economics.
Oxford Univ. Press.

Chiang, A.C., 1992, Elements of Dynamic Optimization. Waveland Press.

Clark, C.W., 1976, Mathematical Bioeconomics: The Optimal Management of Renewable Resources. John
Wiley and Sons.

Conrad, J.M. and Clark, C.W., 1997, Natural Resource Economics: Notes and Problems. Cambridge Univ.
Press.

Conrad, J.M., 1999, Resource Economics. Cambridge University Press.
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Fisher, A.C., 1981, Resource and Environmental Economics. Cambridge Univ. Press.

Prato, T., 1998, Natural Resource and Environmental Economics. lowa State Univ. Press.

Sterner, T., 2003, Policy Instruments for Environmental and Natural Resource Management. Resources for
the Future, Washington DC.

AEC - 609 ENVIRONMENTAL ECONOMICS 2+1
Objective

The main objective of this course is to provide an advanced treatment of the economic theory of
environmental management and policy, externalities and market and non-market approaches to
environmental improvement. Topics in economic growth and environmental problems, poverty and
environmental degradation, conservation and sustainable economic growth, intergenerational and global
environmental problems, policy issues in environmental regulation and management will be covered at
a sufficient depth so as to equip the students with the recent developments in the field.

Theory
UNIT |

Environmental pollution as a consequence of market failure - Causes and consequences of
market failure - Externalities - Public goods and externalities - Economics of pollution — Private vs.
Social cost of environmental pollution — Property rights, environment and development — Theory of
environmental policy.

UNIT II

Environmental cost benefit analysis - Environmental impact assessment techniques - Non-
market valuation of environmental resources (WTP / WTA) - Environment, market and social welfare.

UNIT 1l

Economic growth and environmental cost - Growth oriented economic policies and their
environmental impacts - Population and environmental quality - poverty and environmental degradation
— Sustainable development — Indicators of sustainable development — Issues in sustainable development.

UNIT IV

Environment, ecology and environmental accounting — Environmental pollution with respect to
water and air - Land and forest resources related environmental pollution - Coastal externalities -
Urbanization and environment - Basic approaches to environmental policy (Tax, subsidy, pollution permits
etc.) Green taxes - Political economy of environmental regulation and management.

UNIT V

Transboundary environmental problems - Economics of global warming, climate change and
emission trading - Environment, international trade and development.
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Practical

Contemporary global environmental global environmental issues, movement, policies,
programmes, laws and other regulatory mechanisms - Criteria for evaluating the environment related
projects and review of Environmental Impact Assessment (EIA) techniques - Recreation demand models
of environmental valuation - Contingent valuation techniques - Environmental Resource Accounting

Techniques - Discussion on the techniques dealing with air pollution and review of case studies on air
pollution and its impacts - forest environment and wild life conservation - Green GDP and Green house
insurance - Practical considerations and comparison of instruments of environmental policy - Non-point
source pollution control methodologies - Environment in macroeconomic modeling - Meta-analysis,
economic valuation and environmental economics - Multi-criteria methods for quantitative, qualitative
and fuzzy evaluation problems related to environment - Input output analysis, technology and the
environment - Computable general equilibrium models for environmental economics and policy analysis.

Suggested Readings

Carlson, G.A., Miranowski, J. and Zilberman, D., 1998, Agricultural and Environmental Resource Economics.
Oxford Univ. Press.

Hanley, N., Shogren, J. and White, B., 2007, Environmental Economics in Theory and Practice. Palgrave,
London.

Kolstad, C., 1999, Environmental Economics. Oxford Univ. Press.
Prato, T., 1998, Natural Resource and Environmental Economics. lowa State Univ. Press.

Sterner, T., 2003, Policy Instruments for Environmental and Natural Resource Management. Resources for
the Future. The World Bank and SIDA.
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1.3 AGRICULTURAL EXTENSION EDUCATION

Course Structure

Sl Course No. Title Credit
No. Hours
1. AEX501* Development Perspectives of Extension Education 1+1
2. AEX 502* Development Communication and Information Management 2+1
3. AEX 502* Development Communication and Information Management 2+1
4, AEX503* Diffusion and Adoption of Innovations 2+1
5. AEX 504* Research Methods in Behavioral Sciences 2+1
6. AEX 505* E-Extension 2+1
7. AEX 506* Entrepreneurship Development and Management in Extension 2+1
8. AEX507* Human Resource Development 2+1
9. AEX 508 Visual Communication 2+1
10.  AEX509 Participatory Methods for Technology Development and Transfer 1+1
11.  AEX510 Gender Sensitization for Development 2+1
12. AEX511 Perspectives of Distance Education 2+0
13. AEX 512 Market-Led Extension 1+1
14.  AEX601** Advances in Agricultural Extension 2+1
15. AEX602** Advanced Design and Techniques in Social Science Research 2+1
16.  AEX603** Advances in Training Technology 2+1
17.  AEX604** Organizational Development 2+1
18.  AEX605** Advanced Instructional Technology 2+1
19. AEX606 Theory Construction in Social Sciences 2+0
20.  AEX®607 Advanced Management Techniques 2+1
21. AEX608 Media Management 2+1
22. AEX609 Transfer of Technology in Agriculture 2+1

* Compulsory for Master's programme; ** Compulsory for Doctoral programme
NOTE :
For M.Sc Degree :
i] AST 511 [1+1] - STATISTICAL METHODS FOR APPLIED SCIENCES is compulsory
ii] Any other statistics courses / courses of at least 3 credit hours is also compulsory
For Ph.D Degree :

i] Any other statistics courses of at least 5 credit hours is compulsory
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Course Contents
AEX- 501 DEVELOPMENT PERSPECTIVES OF EXTENSION EDUCATION 1+1
Objective

The course is intended to orient the students with the concept of extension education and its
importance in Agriculture development and also to expose the students with various Rural development
programmes aimed at poverty alleviation and to increase employment opportUnities and their analysis.
Besides, the students will be learning about the new innovations being brought into the Agricultural
Extension in India.

Theory
Unit |

Extension Education — Meaning, objectives, concepts, principles and philosophy, critical analysis
of definitions — Extension Education as a Profession — Adult Education and Distance Education.

Unit Il

Pioneering Extension efforts and their implications in Indian Agricultural Extension — Analysis
of Extension systems of ICAR and SAU — State Departments Extension system and NGOs — Role of
Extension in Agricultural University.

Unit 1

Poverty Alleviation Programmes — SGSY, SGRY, PMGSY, DPAP, DDP, CAPART — Employment
Generation Programmes — NREGP, Women Development Programmes — ICDS, MSY, RMK, Problems
in Rural Development.

Unit IV

Current Approaches in Extension: Decentralized Decision Making, Bottom up Planning, Farming
System Approach, Farming Situation Based Extension, Market — Led — Extension, Farm Field School,
ATIC, Kisan Call Centres, NAIP.
Practical

Visit to Gram Panchayat to study on-going Rural Development Programmes, Visit to KVK,
NGO and Extension centers of State Agricultural University and State Departments, Bottom up planning,
Report preparation and presentations.

Suggested Readings

Chandrakandan, K.M., Senthil Kumar and Swatilaxmi, P.S., 2005, Extension Education What? And What Not ?
RBSA Publ.

Gallagher, K., 1999, Farmers Field School (FFS) — A Group Extension Process based on Non-Formal Education
Methods. Global EPM Facility, FAO.

Ganesan, R., Igbal, I.M. and Anandaraja, N., 2003, Reaching the Unreached:Basics of Extension Education.
Associated Publishing Co.

Jalihal, K.A. and Veerabhadraiah, V., 2007, Fundamentals of ExtensionEducation and Management in Extension.
Concept Publ.

Khan, P.M., 2002, Textbook of Extension Education. Himalaya Publ.

Ray, G.L., 2006, Extension Communication and Management. Kalyani Publ.

Van Den Ban, A.W. and Hawkins, H.S., 1998, Agricultural Extension .2nd Ed. CBS.

Viswanathan, M., 1994, Women in Agriculture and Rural Development.
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AEX- 502 DEVELOPMENT COMMUNICATION AND INFORMATION 2+1
MANAGEMENT

Objective

In this course, students will learn about the concept, meaning and process of communication
and various methods and modern media of communication. Besides, the students will also learn the
information management and journalistic writing of various information materials and also study their
readability.

Theory
Unit |

Communication process — concept, elements and their characteristics — Models and theories
of communication — Communication skills— fidelity of communication, communication competence and
empathy, communication effectiveness and credibility, feedback in communication, social networks
and Development communication — Barriers in communication, Types of Communication in Organizations
Message —Meaning, dimensions of a message, characteristics of a good message, Message treatment
and effectiveness, distortion of message.

Unit Il

Methods of communication — Meaning and functions, classification. Forms of communication
— Oral and written communication, Non-verbal communication, informal communication, interpersonal
communication, organizational communication. Key communicators — Meaning, characteristics and
their role in development.

Unit Il

Media in communication — Role of mass media in dissemination of farm technology, Effect of
media mix for Rural People. Modern communication media — Electronic video, Tele Text, Tele conference,
Computer Assisted Instruction, Computer technology and its implications.

Unit IV

Agricultural Journalism as a means of mass communication, Its form and role in rural
development, Basics of writing — News stories, feature articles, magazine articles, farm bulletins and
folders. Techniques of collection of materials for news stories and feature articles; Rewriting Art of clear
writing, Readability and comprehension testing procedures; photo journalism, communicating with
pictures, Radio and TV Journalism, Techniques of writing scripts for Radio and TV.

UnitVv

Meetings-planning for meetings, tips for chairing, opening, progress and ending, behaviour of
ordinary members. Group Discussion — brain storming session and presentation

Practical :

Exercises on presentation skills, listening skills, writing skills; exercises on distortion of
communication message; scientific study of communication network in villages through appropriate
tools. Assessing the credibility of communicators; simulation on conducting meeting and group
discussion; practicing the writing of news stories, feature articles, farm bulletins and folder; writing
scripts for radio and television
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Suggested Readings
Dahama OP & Bhatnagar OP. 2005. Education and Communication forDevelopment. Oxford & IBH.

Grover |, Kaushik S, Yadav L & Varma SK. 2002. Communication andInstructional Technology. Agrotech Publ.
Academy.

Jana BL & Mitra KP. 2005. Farm Journalism. Agrotech Publ. Academy.

Ray GL. 2006. Extension Communication and Management. Kalyani Publ.

Rayudu CS.2002. Communication. Himalaya Publ. House.71

Reddy AA. 1987. Extension Education. Sree Lakshmi Press, Bapatla.

Sandhu AS. 2004. Textbook on Agricultural Communication Process andMethods. Oxford & IBH.

AEX-503 DIFFUSION AND ADOPTION OF INNOVATIONS 2+1
Objective

The students will learn how the agricultural innovations spread among the farmers in the society
by getting into the insights of diffusion concept and adoption process, stages of adoption and innovation
decision process, adopter categories and their characteristics, opinion leaders and their characteristics,
attributes of innovations, and factors influencing adoption. In addition, the students would be learning
various concepts related to diffusion and adoption of innovations.

Theory
Unit |

Diffusion — concept and meaning, elements; traditions of research on diffusion; the generation
of innovations; innovation-development process; tracing the innovation-development process, converting
research into practice.

Unit Il

The adoption process- concept and stages, dynamic nature of stages, covert and overt processes
at stages, the innovation-decision process — a critical appraisal of the new formulation.

Unit Il

Adopter categories — Innovativeness and adopter categories, adopter categories as ideal types,
characteristics of adopter categories; Perceived attributes of Innovation and their rate of adoption, factors
influencing rate of adoption.

Unit IV

Diffusion effect and concept of over adoption, opinion leadership measurement and characteristics
of opinion leaders, monomorphic and polymorphic opinion leadership, multi-step flow of innovation;
concepts of homophily and heterophily and their influence on flow of innovations; Types of innovation-
decisions — Optional, Collective and Authority and contingent innovation decisions; Consequences of
Innovation-Decisions — Desirable or Undesirable, direct or indirect, anticipated or unanticipated
consequences; Decision making — meaning, theories, process, steps, factors influencing decision —
making.
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Practical

Case studies in individual and community adoption process, content analysis of adoption studies,
Identification of adopter categories on a selected technology, study of attributes of current farm
technologies, Identification of opinion leaders, Sources of information at different stages of adoption on
a selected technology, study of factors increasing or retarding the rate of adoption, presentation of
reports on adoption and diffusion of innovations.

Suggested Readings
Dasgupta, 1989, Diffusion Agricultural Innovations in Village India. Wiley Eastern.

Jalihal, K.A. and Veerabhadraiah, V., 2007, Fundamentals of Extension Education and Management in
Extension. Concept Publ. Co.

Ray, G.L., 2005, Extension Communication and Management. Kalyani Publ.
Reddy, A.A., 1987, Extension Education. Sree Lakshmi Press, Bapatla.
Rogers, E.M., 2003, Diffusion of Innovations. 5th Ed. The Free Press, New York.

AEX-504 RESEARCH METHODS IN BEHAVIOURAL SCIENCES 2+1
Objective

This course is designed with a view to provide knowledge and skills in methods of behavioural
sciences research and student will learn the Statistical Package for Social Sciences ( SPSS) for
choosing appropriate statistics for data analysis.

Theory
Unit |

Research — Meaning, importance, characteristics. Behavioural sciences research — Meaning,
concept and problems in behavioural sciences research. Types and methods of Research — Fundamental,
Applied and Action research, Exploratory, Descriptive, Diagnostic, Evaluation, Experimental, Analytical,
Historical, Survey and Case Study. Review of literature — Need, Search Procedure, Sources of literature,
Planning the review work. Research problem — Selection and Formulation of research problem and
guiding principles in the choice of research problem, Factors and criteria in selection of research problem,
statement of research problem and development of theoretical orientation of the research problem.

Unit Il

Objectives — Meaning, types and criteria for judging the objectives. Concept and Construct —
Meaning, role of concepts in research and Conceptual frame work development in research. Variable —
Meaning, types and their role in research. Definition — Meaning, characteristics of workable definitions,
types and their role in research. Hypothesis — Meaning, importance and functions of hypothesis in
research, Types of hypothesis, linkages, sources, problems in formulation and criteria for judging a
workable hypothesis. Measurement — Meaning, postulates and levels of measurement, Use of appropriate
statistics at different levels of measurement, criteria for judging the measuring instrument and importance
of measurement in research. Validity — Meaning and methods of testing. Reliability — Meaning and
methods of testing. Sampling — Universe, Sample and Sampling-Meaning, basis for sampling, advantages
and limitations, size and factors affecting the size of the sample and sampling errors — Methods of
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elimination and minimizing, Maximincon Principle, Sampling — Types of sampling and sampling
procedures.

Unit Il

Research Designs — Meaning, purpose and criteria for research design, Types, advantages and
limitations of each design. Experimental design —Advantages and limitations. Data Collection devices
- Interview —Meaning, purpose, types, techniques of interviewing and advantages and limitations. Enquiry
forms and Schedules — Meaning, types of questions used, steps in construction and advantages and
limitations in its use. Questionnaires — Meaning, difference between schedule and questionnaire, types
of questions to be used, pre —testing of the questionnaires or schedules and advantages and limitations.
Check lists — Meaning, steps in construction, advantages and limitations in its use. Rating scales —
Meaning, types, limits in construction, advantages and limitations in its use. Observation — Meaning,
types, tips in observation, advantages and limitations in its use. Case studies — Meaning, types, steps
in conducting, advantages and limitations in its use. Social survey — Meaning, objectives, types and
steps in conducting, advantages and limitations.

Unit IV

Data processing — Meaning, coding, preparation of master code sheet, analysis and tabulation
of data, Statistical Package for Social Sciences (SPSS) choosing appropriate statistics for data analysis
based on the level of measurement of variables. Report writing — Meaning, guidelines to be followed in
scientific report writing, References in reporting.

Practical

Selection and formulation of research problem - Formulation of objectives and hypothesis-
Selection of variables based on objectives-Developing the conceptual framework of research. Operationally
defining the selected variables-Development of data collection devices.-Testing the validity and reliability
of the data collection instruments.- Pre-testing of the data collection instrument-Techniques of interviewing
and collection of data using the data collection instruments-Data processing, hands on experiences on
SPSS, coding, tabulation and analysis. Formulation of secondary tables based on objectives of
research.Writing report, Writing of thesis and research articles-Presentation of reports.

Suggested Readings

Chandrakandan, K., Venkatapirabu, J,, Sekar, V. and Anand Kumar, V., 2000, Tests and Measurements in
Social Research. APH Publ.

Kerlinger, F.N., 1973, Foundations of Behavioural Research. Holt Rhinehart.
Kothari, C.R., 1984, Research Methodology, Methods and Techniques. Chaitanya Publ. House.

Krishnaswami, O.R. and Ranganatham, M., 2005, Methodology of Research in Social Sciences. Himalaya
Publ. House.

Mulay, S. and Sabaratnam, V.E.,1983, Research Methods in Extension Education. Manasavan.
Ranjit Kumar, 1999, Research Methodology - A Step by Step Guide forBeginners. Sage Publ.

Ray, G.L. and Sagar Mondal, 1999, Research methods in Social Sciences andExtension Education. Naya
Prokash.

Wilkinson, T.S. and Bhandarkar PC.1993. Methodology and Techniques of SocialResearch. Himalaya
Publ.Home.
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AEX -505 E- EXTENSION 2+1
Objective

Students will gain knowledge and skills in understanding the concepts of Information and
communication technologies and how these ICT tools can be used for Agricultural Extension. Besides,
he studies various ICT projects which are successful in delivering the services to the clientele fulfilling
the objective of Transfer of Technology i.e. Reaching the unreached.

Theory
Unit |

ICTs- Concept, definition, tools and application in extension education. Reorganizing the
extension efforts using ICTs, advantages, limitations and opportUnities.

Unit Il

ICTs projects, case studies in India and developing world. Different approaches (models) to
ICTs. ICT use in field of extension- Expert systems on selected crops and enterprises; Self learning
CDs on package of practices, diseases and pest management, Agricultural web sites and portals
related crop production and marketing etc.

Unit Il

CommUnity Radio, Web, Tele, and Video conferencing. Computer Aided Extension. Knowledge
management, Information kiosks, Multimedia. Online, Offline Extension. Tools-Mobile technologies, e-
learning concepts.

Unit IV

ICT Extension approaches-pre-requisites, information and science needs of farming commuUnity.
Need integration. Human resource information. Intermediaries. Basic e-extension training issues. ICT
enabled extension pluralism. Emerging issues in ICT.

Practical

Agril. content analysis of ICT Projects. Handling of ICT tools.- Expert Systems, Video
Conferencing, Tele Conferencing, Interactive Multimedia, Information Kiosks and Internet. Designing
extension content. Online extension service. Project work on ICT enabled extension. Creation of extension
blogs. Visit to ICT extension projects.

Suggested Readings

Batnakar, S. and Schware, R. 2000, Information and Communication Technology in Development- Cases
from India. Sage Publ.

Meera, S.N., 2008, ICTs in Agricultural Extension: Tactical to Practical.Ganga-Kaveri Publ. House.
JangamWadiMath, Varanasi.

Willem Zip, 1994, Improving the Transfer and Use of Agricultural Information - A Guide to Information Technology.
The World Bank, Washington.
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AEX- 506 ENTREPRENEURSHIP DEVELOPMENT AND MANAGEMENT 2+1
IN EXTENSION

Objective

The first part of the course is intended to provide overall picture of planning and development of
enterprises for extending sustainable livelihoods for rural people. The second part of the course is
structured to help the students to gain knowledge and skills in different concepts and techniques of
management in extension organizations.

Theory
Unit |

Entrepreneurship — Concept, characteristics, Approaches, Theories, Need for enterprises
development. Agri— entrepreneurship — Concept, characteristics, Nature and importance for sustainable
Livelihoods. Traits of entrepreneurs — Risk taking, Leadership, Decision making, Planning, Organising,
Coordinating and Marketing, Types of Entrepreneurs. Stages of establishing enterprise — Identification
of sound enterprise, steps to be considered in setting up an enterprise, feasibility report, product selection,
risk and market analysis, legal requirements. Project Management and Appraisal — Market, Technical,
Financial, Social Appraisal of Projects.

Unit Il

Micro enterprises — Profitable Agri enterprises in India — Agro Processing, KVIC industries.
Micro financing — meaning, Sources of Finance, Banks, Small scale industries development organizations.
Marketing for enterprises — Concept, planning for marketing, target marketing, Competition, market
survey and strategies, Product sales and promotion. Gender issues in entrepreneurship development —
Understanding gender and subordination of women, Gender as a development tool, Policy approaches
for women entrepreneurship development. Success and Failure stories for enterprises — Issues relating
to success and failure of enterprises — Personal, Production, Finance, Social, Marketing.

Unit Il

Management — Meaning, concept, nature and importance, Approaches to management, Levels
of management, Qualities and skills of a manager. Extension Management — Meaning, Concept,
Importance, Principles of management, Classification of Functions of Management. Planning — Concept,
Nature, Importance, Types, Making planning effective. Change Management — factors, process and
procedures, Managerial Skills for Extension Professionals.- Conceptual, Human Relations and Technical
Skills Decision making — Concept, Types of decisions, Styles and techniques of decision making,
Steps in DM Process, Guidelines for making effective decisions. Organizing — Meaning of Organization,
Concept, Principles, Organizational Structure, Span of Management, Departmentalization, Authority
and responsibility, Delegation and decentralization, line and staff relations.

Unit IV

Coordination — Concept, Need, Types, Techniques of Coordination. Interpersonal relations in
the organization. Staffing — Need and importance, Manpower planning, Recruitment, Selection, Placement
and Orientation, Training and Development — Performance appraisal — Meaning, Concept, Methods.
Direction — Concept, Principles, Requirements of effective direction, Giving orders, Technigues of direction.
Leadership — Concept, Characteristics, Functions, Approaches to leadership, Leadership styles.
Organizational Communication — Concept, Process, Types, Net Works, Barriers to Communication.
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Managing work motivation — Concept, Motivation and Performance, Approaches to motivation. Supervision
—Meaning, Responsibilities, Qualities and functions of supervision, Essentials of effective supervision.
Managerial Control — Nature, Process, Types, Techniques of Control, Budgeting, Observation, PERT
and CPM, MIS.

Practical

Field visit to Successful enterprises-Study of Characteristics of Successful entrepreneurs
Development of Project Proposal -Case Studies of Success /Failure enterprises-Exercise on Market
Survey-Field visit to Financial institutions-Simulated exercise to understand management process-
Field visit to extension organizations to understand the functions of management -Group exercise on
development of short term and long term plan Simulated exercise on techniques of decision making-
Designing organizational structure -Group activity on leadership development skills.

Suggested Readings

Gupta, C.B., 2001, Management Theory and Practice. Sultan Chand & Sons.

Indu Grover, 2008, Handbook on Empowerment and Entrepreneurship. Agrotech Public Academy.
Khanka, S.S., 1999, Entrepreneurial Development. S. Chand & Co.

Singh, D., 1995, Effective Managerial Leadership. Deep & Deep Publ.

Tripathi, P.C. and Reddy, P.N., 1991, Principles of Management. Tata McGraw Hill.

Vasanta Desai, 1997, Small Scale Industries and Entrepreneurship. Himalaya Publ. House.

AEX - 507 HUMAN RESOURCE DEVELOPMENT (HRD) 2+1
Objective

To orient the students about key concepts importance, scope & conceptual frame work, growth
& development of Human Resource Development, Subsystems of Human Resource Development for
extension organization and process of HRD.

Theory
Unit |

Human Resource Development — Definition, Meaning, Importance, Scope and Need for HRD;
Conceptual frame work, inter disciplinary approach, function systems and case studies in HRD; HRD
Interventions — Different Experiences; Selection, Development & Growth- Selection, Recruitment,
Induction Staff Training and Development, Career planning; Social and Organizational Culture: Indian
environment perspective on cultural process and social structure, society in transition; Organizational
and Managerial values and ethics, organizational commitment ; Motivation productivity - job description
—analysis and evaluation; Performance Appraisal.

Unit Il

Human Resource management: Collective bargaining, Negotiation skills; Human Resource
Accounting (HRA): What is HRA? Why HRA? Information Management for HRA and Measurement in
HRA,; Intra personal processes: Collective behaviour, learning, and perception ; Stress and coping
mechanisms; Inter-Personal Process, Helping Process —communication and Feedback and interpersonal
styles; Group & Inter group process: group information and group processes; Organizational
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communication, Team building Process and functioning, Conflict management, Collaboration and
Competition; HRD & Supervisors: Task Analysis; Capacity Building — Counseling and Mentoring; Role
of a Professional Manager: Task of Professional Manager — Responsibility of Professional Manager;
Managerial skills and Soft Stills required for Extension workers; Decision Making: Decision Making
models, Management by Objectives; Behavioural Dynamics :Leadership styles — Group dynamics.

Unit Il

Training — Meaning, determining training need and development strategies — Training types,
models, methods and evaluation; Facilities for training — Trainers training — techniques for trainees
participation; Research studies in training extension personnel; Main issues in HRD: HRD culture and
climate — organizing for HRD — emerging trends and Prospective.

Practical

Visit to different training organizations to review on going activities & facilities; Analysis of
Training methods followed by training institutions for farmers and extension workers Studies on evaluation
of training programmes; Study of HRD in organization in terms of performance, organizational
development, employees welfare and improving quality of work life and Human resource information,
Presentation of reports.

Suggested Readings

Agochiya D. 2002. Every Trainer's Handbook. Sage Publ.

David Gross. 1997. Human Resource Management - The Basics. TR Publ.

Davis Keth & Newston W John 1989. Human Behaviour at Work. 8th Ed. McGraw-Hill.

Hersey Paul & Balanchard H Kenneth. 1992. Management of Organizational

Behaviour Utilizing Human Resource. 5th Ed. Prentice-Hall of India.

Knoontz Harold & Weihhrich Heinz 1990. Essentials of Management. 5" Ed. McGraw-Hill.

Lynton RP & Pareek U. 1993. Training for Development. DB. Taraporewale Sons & Co.

Punna Rao P & Sudarshan Reddy M. 2001. Human Resource Development Mechanisms for Extension
Organization. Kalyani Publ.

Rao TV. 2003. Readings in Human Resource Development. Oxford Publ. Co.

Silberman Mel. 1995. Active Training. Press Johnston Publ. Co., New Delhi.

Singh RP. 2000. Management of Training Programmes. Anmol Publ.

Subba Rao P. 2005. Management & Organizational Behaviour. Himalaya Publ. House.

Sundaram RM, Gupta V, George SS. 2006. Case Studies in Human Resource Management. ICFAI, Hyderabad.

Tripati & Reddy. 2004. Principles of Management. Tata McGraw-Hill.

Wayne MR & Robert MN. 2005. Human Resource Management. International Ed. Pearson Prentice Hall.

AEX - 508 VISUAL COMMUNICATION 2+1
Objective

This course is intended to give a clear perspective about the importance of visuals and graphics
in communication. The course starts with the delineating about the characteristics of visuals and graphics
followed by its main functions, theories of visual perception and its classification and selection. Further,
the course deals with the designing the message, graphic formats and devices and presentation of
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data. It makes the students to understand, prepare and present the scientific data effectively by using
low cost visuals. The course also exposes the students to various Digitized video material in multimedia
and also enable to design visuals for print, TV and know-how about scanning of visuals.

Theory
Unit |

Role of visuals & graphics in Communication. Characteristics of visuals & graphics. Functions
of visuals and graphics. Theories of visual perception. Classification and selection of visuals.

Unit Il

Designing message for visuals, Graphic formats and devices. Presentation of Scientific data.
Principles and procuction of low cost visuals.

Unit Il

Photographs- reprographic visuals. PC based visuals. Degitized video material in multimedia
production. Designing visuals for print and TV and video.

Unit IV
Pre-testing and evaluation of visuals. Scanning of visuals.
Practical

Preparation of low cost projected and Non-Projected visuals. Designing and layout of charts,
posters, flash cards etc. Power point presentations. Generating computer aided presentation graphics.
Scanning and evaluation of visuals.

Suggested Readings

Bhatia A. 2005. Visual Communication. Rajat Publications, New Delhi.

Edgar Dale 1970. Audio Visual methods in Teaching. Holt, Rinehart & Winston.

James WB, Richard BL, Fried F Harcleroad. 1952. A.V. Instructional Material & Methods. Mc.Graw Hill.
Reddy YN. 1998. Audio Visual Aids in Teaching, Training and Extension. Haritha Publ. House, Hyderabad.

AEX-509 PARTICIPATORY METHODS FOR TECHNOLOGY 1+1
DEVELOPMENT AND TRANSFER

Objective

This course is intended to orient the students with the key concepts, principles process of
different participatory approaches for technology development and transfer and also to expose the
students with various participatory tools and techniques like space related, time related, relation oriented
methods. Besides the students will be learning the preparation of action plans participatory monitoring
and evaluation.

Theory
Unit |

Participatory extension — Importance, key features, principles and process of participatory
approaches; Different participatory approaches (RRA, PRA, PLA, AEA, PALM, PAR, PAME, ESRE,
FPR) and successful models.
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Unit Il

Participatory tools and techniques. Space Related Methods : village map (social & resource),
mobility services and opportUnities map and transect; Time related methods : time line, trend analysis,
seasonal diagram. Daily activity schedule, dream map; Relation oriented methods : cause and effect
diagram (problem tree), impact — diagram, well being ranking method, Venn diagram, matrix ranking,
livelihood analysis.

Unit Il

Preparation of action plans, concept and action plan preparation; Participatory technology
development and dissemination; Participatory planning and management, phases and steps in planning
and implementation aspects; Process monitoring, participatory evaluation.

Practical

Simulated exercises on space related methods, time related method and relation oriented
methods; Documentation of PTD and dissemination; Preparation of action plan; Participatory monitoring
and evaluation of developmental programmes.

Suggested Readings

Adhikary, 2006, Participatory Planning and Project Management in Extension Science. Agrotech Publ. Academy.
Mukharjee N. 2002. Participatory Learning and Action. Concept Publ. Co.

Singh BK. 2008. PRA/PLA and Participatory Training. Adhyayan Publ. & Distr.

Somesh Kumar. 2002. Methods for CommUnity Participation. Vistaar Publ.

AEX- 510 GENDER SENSITIZATION FOR DEVELOPMENT 1+1
Objective

In this course the students will learn about an overview of the concept of gender and gender
balance on development and develop skills of identifying gender roles, rights, responsibilities and
relationships on development. Besides the students will also learn the attitudinal change to internalize
gender equity concerns as fundamental human rights and also enhance the capability for identifying
and analyzing gender issues in agriculture and allied sectors.

Theory
Unit |

Gender concepts, issues and challenges in development; Gender roles, gender balance, status,
need and scope; Gender analysis tools and techniques.

Unit Il

National policy for empowerment of women since independence; Developmental programmes
for women; Gender mainstreaming in agriculture and allied sectors —need and relevance; Gender budgeting
— Atool for empowering women.

Unit Il

Women empowerment —Dimensions; Women empowerment through SHG approach; Women
entrepreneurship and its role in economic development; Public Private Partnership for the economic
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empowerment of women; Building rural institution for women empowerment; Women human rights ;
Action plans for gender mainstreaming.

Practical

Visits to rural institutions of women for studying in the rural institutions engaged in Women
empowerment; Visits to entrepreneurial Unit of women for studying the ways and means of establishing
entrepreneurship Units for Women and their development and also SWOT analysis of the Unit; Visit to
Center for women development - NIRD to study the different activities related to projects and research
on gender; Visit to gender cell, Office of the Commissioner and Director of Agriculture, Hyderabad, to
study the mainstreaming of gender concerns and gender budget of the department.

Suggested Readings
Grover, |. and Grover, D., 2002, Empowerment of Women. Agrotech Publ. Academy.

Porter, F., Smyth, I. and Sweetman, C., 1999, Gender Works: Oxfarm Experience in Policy and Practice. Oxfarm
Publ.

Raj, M.K., 1998, Gender Population and Development. Oxford Univ. Press.
Sahoo, R.K. and Tripathy, S.N., 2006, SHG and Women Empowerment. Anmol Publ.

Sinha, K., 2000, Empowerment of Women in South Asia. Association of Management Development Institution
in South Asia, Hyderabad.

Thakur Joshi, S., 1999, Women and Development. Mittal Publ.
Vishwanathan, M., 1994, Women in Agriculture & RD. Rupa Books.

AEX - 511 PERSPECTIVES OF DISTANCE EDUCATION 1+1
Objective

The course is intended to orient the students with the concept of Distance Education,
Characteristics of Distance Education, Evolution, Methods of Distance Education, Different Approaches
in Planning Distance Education, Educational Technology in Distance Education, Management of

Resources for distance education, Strategies for maximizing the reach and programme evaluation and
quality assessment.

Theory
Unit |

Distance Education — Introduction Meaning, Concept, Philosophy and its work ethics,
characteristics of Distance Education — Evolution and Historical view of Distance Education — Theory

Methodology, and Epistemology. Dimensions of Distance Education, Scope and difficulties. Open
Education — Non-formal Education, Continuing Education, Education by correspondence.

Unit Il

Forms and systems of Distance and Open Education, Modes of Teaching and Learning in
Distance Education, Methods of Distance Education, Significance of Distance Education in Teacher
Education.

Unit Il

Planning Distance Education — A Systems Approach Student Learning — Course Planning, The target
groups — Barriers to learning in Distance Education — Planning and Management of Networked Learning.
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Unit IV

Educational Technology is Distance Education Application of information and Educational
Technologies in Distance Education, Development of Course and Course material, Management of
resources, processes, Forms of Instructional material in Distance Education and Media Development
and Production in Distance Education - Video Classroom Strategy in Distance Education — Strategies
for maximizing the reach — services to students, programme Evaluation - performance indicators and
Quality Assessment.

Practical

Visit to the University which is implementing the Distance Education Programmes. Detailed
Study of their programme in relation to Educational Technology, Methodology, Curriculum Development,
Evaluation and Assessment. Exercise on development of curriculum for Distance Education exclusively
for farming commuUnity.

Suggested Readings

Holmberg, B., 1995, Theory and Practice of Distance Education. Routiedge Publ..

Lakshmi Reddy, M.V., 2001, Towards Better Practices in Distance Education. Kanishka Publ.
More, M.G., 2003, Hand Book of Distance Education.Lawrence Erlbaum Associates Publ.
Panda, S., 2003, Planning & Management in Distance Education. Kogan Page Publ.
Pathak, C.K., 2003, Distance Education: Prospects and Constraints. Rajat Publ.

Sharma, D.C., 2005, Management of Distance Education. Anmol Publ.

Sharma, M., 2006, Distance Education: Concepts and Principles. Kanishka Publ.

AEX- 512 MARKET LED EXTENSION MANAGEMENT 1+1
Objective

The student will learn the significance of post harvest management& value addition in present
market environment and the challenges and future strategy for market led extension management. Also
identifies the information sources and develop strategy for market intelligence and the marketing
infrastructure, multilevel marketing and linkages for market led extension. In addition the students
would be learning the public private partnerships for market led extension management, the features of
contract farming, WTO its implications on agriculture and Understanding the role of IT for market
intelligence.

Theory
Unit |

Agricultural extension at cross roads; Changing scenario of agricultural extension at the national
level; Market led extension — emerging perspectives; Market led extension — issues and challenges;
Dimensions of market led extension.

Unit Il

Agricultural marketing an overview; Development of a marketing plan, pricing concepts and
pricing strategy; Consumer behaviour; Marketing communication and promotional strategies; The
marketing research process; Agricultural trade liberalization and its impact; International marketing
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opportUnities; Implications of AOA, TRIPS and IPRs agreements on agriculture; Agreement on SPS
and TBT - an over view; Commaodity features marketing.

Unit Il

Public private linkages in market led extension; Role of SHG in market led extension; Contact
farming — a viable approach to meet market challenges; IT enabled approaches for market led extension
and communication; Weather service and crop modeling — An effective tool in market led extension.

Practical

Identification and analysis of different marketing sources for agricultural commodities.
Development of strategy for an effective market intelligence system; Development of suitable marketing
plan to suite rural situation; Visit to APEDA, Rythu Bazaars to study the processes and procedures
related to market-led extension.

Suggested Readings

Kaleel, F.M.H. and Krisnamurthy, J., 2007, Market Led Extension Dimensions and Tools. Agro Tech Publ.
Academy.

Rajmanohar, T.P. and Kumaravel, K.S., 2006, Contract Farming in India. ICFAI Univ. Press, Hyderabad.
Subbalakshmi, V., 2005, Globalization - Indian Experience. ICFAI Univ. Press, Hyderabad.
Suresh, K., 2005. Rural Markets - Emerging OpportUnities. ICFAI Univ. Press, Hyderabad

AEX-601 ADVANCES IN AGRICULTURAL EXTENSION 2+1
Objective

By the End of the course student will be able to

» Critically analyze different Agricultural Extension approaches

e Understand Agricultural Knowledge Information System (AKISs) ITK

« Understand Advances in Extension - Cyber extension, ICT enabled extension services; Market Led
Extension, Public Private Partnership, Mainstreaming gender in extension organizational Innovations.

e Visualize implications of WTO - AOA and develop extension strategies.
« Understand extension reforms and Farmer Field Schools Decentralized
« Decision Making, bottom up planning, ATMA, FSBE & CIGs etc., ATIC, IVLP & Kisan Call Centres

Theory
Unit |

Approaches of Agricultural Extension: A critical analysis of different approaches of agricultural
extension. Importance and relevance of indigenous knowledge system, identification and documentation
of ITK, Integration of ITK system in research formulation, Concept of Agricultural Knowledge and
Information System, Training of Stakeholders of AKIS.

Unit Il

Cyber Extension - Concept of cyber extension, national and international cases of extension
projects using ICT and their impact of agricultural extension, alternative methods of financing agricultural
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extension - Scope, limitations and experience and cases. Research - Extension -Farmer - Market
linkage: Importance, Scope, Implications etc., Market — Led Extension, Farmer - Led Extension, Concept
of Farm Field School, Farm School, Public - Private Partnership: Meaning, Models, Identification of
various areas for partnership. Stakeholder’s analysis in Extension. Main streaming gender in Extension
- Issues and Prospects.

Unit Il

Implications of WTO - AOA for extension services, re-orientation of extension services for agri-
business and marketing activities, GOI-NGO collaboration to improve efficiency of extension.

Unit IV

Extension and contemporary issues: Extension and issues related to rural poverty. Privatization
of Extension. Intellectual Property Rights (IPRs). Extension Reforms in India - Decentralized decision
making, Bottom up planning, Farming System and Situation based Extension Delivery System,
Extension delivery through Commodity Interest Groups. Organization innovations in Extension - ATIC,
IVLP, Kisan Call Centres.

Practical

Analysis of ITK systems, cases on integration of ITK and formal research system, Analysis of
cases on cyber extension and privatization of extension. Analysis of ATMA and SREP. Practicing
bottom up planning. Visit to Public-Private -Farmer partnership. Learning’s from Food and Nutritional
Security and bio-diversity Projects and Programmes.

Suggested Readings

Bagchi, J., 2007, Agriculture and WTO Opportunity for India. Sanskruti. Chambers R, Pacy A & Thrupp LA. 1989.
Farmers First. Intermediate Technology Publ.

Crouch, B.R. and Chamala, S., 1981, Extension Education and Rural Development. Macmillan.

John, K.C., Sharma, D.K., Rajan, C.S. and Singh, C., 1997, Farmers Participation in Agricultural Research and
Extension Systems. MANAGE, Concept Publ. Co.

Khan, P.M., 2002, Text Book of Extension Education. Himanshu Publ.

Narasaiah, M.L., 2005, Agricultural Development and World Trade Organization. Discovery Publ.
Talwar, S., 2007, WTO Intellectual Property Rights. Serials Publ.

Van den Ban, B.W. and Hawkins, B.S., 1998, Agricultural Extension. S.K. Jain Publ.

Venkaiah, S., 2001, New Dimensions of Extension Education. Anmol Publ.

AEX - 602 ADVANCED DESIGNS AND TECHNIQUES IN SOCIAL 2+1
SCIENCE RESEARCH

Objective
By the End of the course student will be able to
« Develop & Standardize Attitude scale using different techniques of attitude scale construction.

« Develop skills of using Projected & Semi Projected & Semi Projected Techniques, Computer
Package analysis and PRO Tools in Extension Research.
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Theory
Unit |

Scaling technique - meaning, types, principles, steps and quality, techniques of attitude scale
construction - Paired comparison, Equal appearing intervals, Successive Intervals, Summated ratings,
Scalogram analysis, Scale discrimination technique, Reliability and Validity of Scales. Sociometrics,
content analysis, case studies, Q-sort techniques, Semantic différent technique.

Unit Il

Projective and Semi projective techniques, Critical incident techniques, Computer packages
for analysis - usage in Extension Research. Knowledge scale measurement. Participatory tools and
techniques in behaviour Research - Data collection and Evaluation. Impact analysis, e-data collection
and information analysis.

Practical

Practice in constructing a scale and use of scale in various situations. Reliability and validity of
the scales developed, Application of Semi Projective and Projective techniques. Content analysis, case
studies. Practicing participatory tools and techniques. Hands on experience on Computer Preparation
and Data Collection instruments, review of previous studies.

Suggested Readings

Burns, R.B., 2000, Introduction to Research Methods. Sage Publ.

Chandrakandan, K. and Karthikeyan, C., 2004, Behavioral Research Methodology. Classical Publ.
Daivadeenam, P., 2002, Research Methodology in Extension Education. Agro-Tech Publ. Academy.
Kerlinger N. Fred., 2002, Foundations of Behavioural Research. Surjeet Publ.

Kothari, C.R., 2000, Research Methodology Methods & Techniques. 2" Ed. Wishwa Prakasham.

Ray, G.L. and Mondal, S., 1999, Research Methods in Social Science and Extension Education. Naya
Prokash.

Roger, L. and Domino, W.S.K., 1980, Research Methods. Prentice Hall. Sadhu AM & Singh A. 2003
Research Methodology in Social Science. Himalaya Publ. House.

Sarantakos, S., 1998, Social Research. 2" Ed. Macmillan.
Sinha, S.C. and Dhiman, A.K., 2002, Research Methodology. ESS Publ.
Verma, R.K. and Verma, G., 2002, Research Methodology. Commonwealth Publ.

Walizer, M.H. and Pan, I.L., 2002, Research Methods & Analysis; Searching for Relationships. Wiemil
Harper & Row.

Wilkinson, T.S. and Bhandarkar, P.L., 2002, Methodology and Techniques of Social Research. Himalaya
Publ. House.

67



PG Curricula and Syllabi of
\ UAS, Dharwad 2009-10

AEX - 603 ADVANCES IN TRAINING TECHNOLOGY 2+1
Objective

By the end of the Course student will be able to

« Plan and design a training programme

* Plan & Develop effective training sessions

» Manage difficult situations while organizing training programmes

« Use different advanced participatory training methods
Theory
Unit |

Paradigm shift in training - learning scenario, Training Approaches - Experiential learning -
laboratory - organization development (system) approaches; Training Design, Designing an effective
training programme, Harmonizing training needs, Course Objective, content and methods.
Unit Il

Designing an effective training session - the semantics involved, Designing experiential training
sessions, simulation exercises, and openness in training transaction - managing dilemmas, ambivalence
and conflicts and confusion (for both trainers and trainees).
Unit Il

Recent Training Techniques for understanding and facilitation team building, group dynamics,
motivation and empowerment, laboratory methods: micro-lab process work, and sensitivity training,
Psychological instruments as training tools: TAT, Inventories, Cases, etc.

Unit IV

Participatory Training Techniques - Lecture, Brainstorming, Group discussion and Training
Games. Role Play, Psycho-drama, Coaching, Counseling, etc., Trainer’s roles and dilemmas, Factors
Effecting Training Effectiveness and Training Evaluation.

Practical

Techniques of participatory training need assessment. Formulation of Course Objective, design
of training programmes. Simulation exercises. Participatory training methods - Role Play & Brainstorming,
Group discussion and Counseling and Conducting experiential learning sessions. Training evaluation -
Techniques of Knowledge, Skill & Attitude evaluation. Visit to training institutions and study of training
technologies followed.

Suggested Readings

Agochiya, D., 2002, Every Trainer's Handbook. Sage Publ.

Alan, B. and Calardy, 2004, Five Case Studies in Management Training. Jaico Publ.
Kumar, A., 2000, Management Training Process. Anmol Publ.

Leslie Rae, 1998, Techniques of Training. Jaico Publ.

Lynton, R.P. and Pareek, U., 1999, Training for Development. 2nd Ed. Vistar Publ.

Reid, M.A., 1997, Training Interventions, Managing Employee Development. Jaico. Publ.
Samanta, R.K., 1993, Training Methods for Management and Development. M.D. Publ.
Sethy, E.D., 2003, A Practical Hand Book on Training. Anmol Publ.
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AEX - 604 ORGANIZATIONAL DEVELOPMENT 2+1
Objective

By the end of the course student will be able to

< Understand & Study the Organization in terms of types, Characteristics, Needs, Motives,
Organization behaviour, Organization Communication, Organization development and Individual
behaviour in organization.

« To anlayse the factors effecting organizational effectiveness and distinguish between functional
and non functional organization.

Theory
Unit |

Introduction to organizations: Concept and Characteristics of organizations, Organizational
Behvaiour - Context and concept - levels of organizations - formal and informal organizations, Theories
of organizations: Nature of organizational theory - classical theories - features of Bureaucracy -
administrative theory and Scientific management - Neo-classical theories - the human relations movement
- modern theory.

Unit Il

Systems approach to study organization needs and motives - Attitude, values and ethical
behaviour - alienation and work - work motivation - communication and interpersonal behaviour - organization
communication - leadership behaviour - decision making, problem solving techniques - organizational
climate - change proneness and resistance to change, Organizational change, Organizational structure
- Process in organizing - Dimension of Motivation Climate.

Unit Il

Departmentation - Span of Management - Delegation of authority - Centralization and
decentralization - line and staff organization — functional organization - divisonalisation - Project organization
- Matrix organization - free form organization - top management structure.

Unit IV

Individual behaviour in organization. Fundamentals of Human relations and Organizational
behaviour, Groups and teams - Organizational culture and performance. Dynamics of Organization
behaviour - leadership conflict situations and inter group behavior- Organizational Development — Factors
effecting organization effectiveness. Creativity, leadership, motivation and organization development.

Practical

Analysis of organization in terms of process - attitudes and values, motivation, leadership.
Simulation exercises on problem-solving - Study of organizational climate in different organizations.
Study of organizational structure of development departments, Study of departmentalization, span of
control delegation of authority, decisions making patterns, Study of individual and group behaviour at
work in an organization. Conflicts and their management in an organization. Comparative study of
functional and non-functional organsiations and drawing factors for organizational effectiveness.
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Suggested Readings

Ancona, Kochaw, Scully, Van Maanen and Westney, 1999, Organizational Behaviour and Processes. South
Western College Publ., New York.

Banerjee, M., 1984, Organizational Behaviour. Allied Publ.

Deka, G.C., 1999, Organizational Behaviour - A Conceptual Applicational Approach. Kanishka Publ.

Dwivedi, R.S., 2006, Human Relations and Organization Behaviour- A Global Perspective. 5th Ed. Macmillan.
Kumar, A., 2000, Organizational Behaviour Theory and Practice. Anmol Publ.

Luthans, F., 1998, Organizational Behavior. Tata McGraw Hill.

Luthans, F., 2001, Organizational Behaviour. McGraw Hill.

Newstrom, J.W. and Davis, K., 1997. Human Behaviour at Work. Tata McGraw Hill.

Robbins, S.P., 2007, Organizational Behaviour. Prentice Hall.

Shaun, T. and Jackson, T., 2003, The Essence of Organizational Behaviour. Practice Hall of India.

Stephen, R.R., 1999, Organizational Behaviour. 5th Ed. Practice Hall of India.

AEX- 605 ADVANCED INSTRUCTIONAL TECHNOLOGY 2+1
Objective
By the end of the course student will be able to
« Understand Agricultural Education Scenario in the country and Curriculum development process
* Plan & Prepare and present course outline, Lesson Plan & Skill plan
« Develop appropriate Teaching & Learning Styles
« Use innovative instructional aids & methods
Theory
Unit |

Concepts in Instructional Technology, Scope of Instructional Technology. History of agricultural
education in India. Guidelines for curriculum development in Agricultural Universities. Curriculum design
development.

Unit Il

Course outline, Lesson plans for theory and practicals. Teaching and learning styles. Theories
of learning. Cognitive levels. Instructional Course Objective. Motivation of students.

Unit Il

Instructional Methods. Experiential learning cycle. Innovative Instructional Aids. Computer
Assisted Instruction. Programmed instruction technique. Team Teaching. E-Learning, Art of Effective
Communication. Distance education. Student evaluation - Question Bank. Appraisal of Teacher
Performance. Review of research in Instructional Technology.

Practical

Formulation of instructional Course Objective. Development and presentation of course outlines.
Preparation & presentation of lesson plans for theory & practical with CAl design. Preparation of innovative
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low cost instructional aids. Development of model question bank. Preparation of schedule for teacher
evaluation. Visit to Distance Education centre. Study of research reviews and Presentation of reports.

Suggested Readings

Agarwal, J.C., 2007, Essentials of Educational Technology Innovations in Teaching — Learning. 2nd Ed. Vikas
Publ. House.

Agarwal, R., 2000, Educational Technology and Conceptual understanding. Anmol Publ.
Dayal, B.K., 2005, Educational Planning and Development. Dominant Publ.

Grover, |, Kaushik, S., Yaday, L. and Varma, SK. 2002. Communication and Instructional Technology. Agro Tech
Publ. Academy.

Jacobsen, D., Eggen, P. and Kauchak, D., 1985, Methods for Teaching — A Skills Approach. 2nd Ed. Charles E.
Merrill Publ.

Joyee, B. and Well, M., 1980, Models of Teaching. 2nd Ed. Prentice Hall.

Khan, P.M., 2002, Text Book of Extension Education. Himanshu Publ.

Rush, N., 1987, Technology Based Learning - Selected Readings. London Publ. Co., New York.
Tara Chand, 1999, Educational Technology. Anmol Publ.

AEX - 606 THEORY CONSTRUCTIONS IN SOCIAL SCIENCES 2+0
Objective

By the end of the course student will be able to develop skills of theory building and scientific
application of theoretical concept in Social Sciences by applying appropriate statistical tests.

Theory
Unit |

Importance of theory constructions in social science. Theory: Meaning, elements, Ideal Criteria,
Functions, Types. Definitions: Meaning, types and Rules. Generalizations: Meaning, Classification.
Relationship: Meaning Types.

Unit Il

Terminologies used in theory constructions: Axiom, Postulate, Proposition, Theorem, Fact,
Concept, Construct, Probability and Measurement Basic Derived. Steps in theory building - Axiomatic
Techniques, Historical approaches. Scientific application Theoretical concept in Social Sciences. Test
of Theory: Applying appropriate statistical tests.

Suggested Readings

Blalock, H.M., Theory Construction: Form verbal to Mathematical Formulations. Prentice Hall. Dubin R. Theory
Building. The Free Press, New York.

Gibbs, J.P., Sociological Theory Construction. The Dryden Press, lllionis.

Hage, J., Technigues and Problems of Theory Constructions in Sociology. John Wiley & Sons
Stinchombe, A.L., Construction of Sociological Theories. Harcourt, Brace & World.

Wionton, C.A., Theory and Measurement in Sociology. John Wiley & Sons.
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AEX - 607 ADVANCED MANAGEMENT TECHNIQUES 2+1

Objective
By the end of the course student will be able to

» Develop understanding on concept of MIS, its scope in Agriculture Extension Organization.
» Understand, Develop and Evaluate the MBO System

« To cope up with stress, Resolve conflicts and develop effective inter personal communication
skills using Transactional analysis.

« To plan & use, DSS, Al, ES, PERT, CPM
Theory
Unit |

Management Information System (MIS): Basic concepts, types of information needed at various
levels, design of MIS in an agricultural extension organization. Scope for computerization, system
alternatives and Evaluation. Implementation, operation and maintenance of the system.

Unit Il

Management by Course Objective (MBO): Elements of the MBO system. The Process of
MBO. Making MBO effective. Evaluation of the MBO system - strengths and weaknesses. Total Quality
Management, Quality Circles Transactional Analysis (TA): Ego states, transactions, inter relationships,
strokes, stamps.

Unit Il

Managing Organizational Stress: Sources of stress in organization, effect of stress. Coping
mechanisms and managing stress, Stress management, Team Building Process: Types of teams.
Steps in teamwork, Facilitators and barriers to effective relationships, nature of prejudice, tips in reducing
interpersonal conflicts, inter-group conflict, resolving techniques. Confect management, tips in reducing
interpersonal conflicts.

Unit IV

Decision Support Systems (DSSs): Basic information about Artificial Intelligence (Al) Expert
System (ESs), their future applications in extension system. Forecasting techniques - time series
analysis and Delphi, decision making and talent management PERT, CPM Techniques and time
management.

Practical

Managements Information system, in research & development organizations. Study of
Management by Course Objective in an organization. Transactional Analysis, exercises on Team building
process, coping skills with organizational stress, exercises on Decision Support Systems (DSSs).
Practicals exercise on forecasting techniques, Visit to Management organizations.
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Suggested Readings

Chaudhary, A.K., 1999, Encyclopedia of Management Information System. Vols. I, Il. Anmol Publ.
Hari Gopal, K., 1995, Conflict Management - Managing Interpersonal Conflict. Oxford & IBH.
James O’Brien, 1999, Management Information System. Tata McGraw-Hill.

Koontz, H. and Welhrich, H., 2004, Essentials of Management. 5th Ed. Tata. McGraw- Hill.
Lauden, and Lauden, 2003, Management Information System. Pearson Edu.

Maheswari, B.L., 1980, Organizational Decision Styles & Orgul Effectiveness. Vikas Publ.
McGrath SJEH. 2007. Basic Management Skills for All. 7th Ed. Prentice Hall of India.

West JD & Leevy FK. 1998. AManagement Guide to PERT / CPM with GERT / PDM / DCPM and Other Networks.
Prentice Hall of India.

AEX- 608 MEDIA MANAGEMENT 2+1
Objective
« To familiarize the students with the working of print, electronic, New Media & Traditional folk
media.

« To develop working skills needed for Print, Radio and T.V. Journalism to reach farming community.

« Todevelop in students an understanding on Mass Communication Process and Media Management
its impact on the society.

* To develop writing skills for different media.
Theory
Unit |

Media Management — Introduction, Definition, Principles and Significance of Management.
Media Ownership patterns in India — Proprietorship, Partnership, private Ltd, Public companies, Trusts,
Co-operatives, Religious Institutions (Societies) & Franchisees (Chains). Marketing Function — Product,
Price, and Placement & Promotions.

Unit Il

Mass Communication — Meaning, Concept, Definition and Theories of Mass Communication.
The Mass Media — History, functions, uses and Theories of Media. Journalism — Meaning, definition,
Scope, functions and different types of Journalism. Journalism as communication tool. Farm Journalism
— meaning and Developments in Farm Journalism in India. Different problems with Farm Journalism.
Print Media — History, the role of the press, news, Types of News, electronics of News and Sources of
News, the making of newspaper & magazines, press codes and ethics, Media Laws. News story —
Principles of writing, structure a news story, procedure in writing the news story and the elements of
style. Success stories & feature articles — writing for success & feature articles, Types of Feature
articles. Information materials — Types of information materials and user. Techniques in book Publishing.
Editing — Principles, Tools & Techniques and art of Proof Reading — Techniques, Measuring Readability
of writing.

Unit Il

Electronic Media-Role and Importance of Radio -History, Radio Role in TOT, writing and
presentation techniques, Different Programmes of Farm Broadcast, developing content for farm broadcast,
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Role of FM Radio in Agriculture, Ethics of Broad casting, Broadcasting Policy and code. CommUnity
Radio — Concept, meaning, role in TOT, Cases of CommUnity radio. Television — History - Role in TOT
, Fundamentals of Television Production, Techniques of Script writing for TV, Visual Thinking, language
& Style, Farm Telecast programmes, cable and satellite TV and their impact, Ethics of Telecasting,
policy and code. Video Production Technology — Potential and its utilization, Typology of farm Video
production, Types of Video Production and equipment used in the production, Procedure or Technique
of video production. Cassette Technology — Role in TOT, Techniques of production of cassettes for the
farming commuUnity. Traditional Media — Role of Folk Media in TOT and integration with electronic
media.

Unit IV

Advances in communication Technology — Management of Agricultural Information System
(MAIS). Use of computers in Agriculture — Application of IT in Agriculture. Use of Modern Communication
Medium- Electronic Video, Teletext, tele conference, Computer assisted instruction, Video conferencing,
- Features, Advantages, Limitations and risk factory involved in New Media. Designing and developing of
communication and media strategy for developmental programmes. Online journalism scope &
importance.

Practical

Exercise on Writing for Print Media — Writing News / Success Stories / Feature articles for
different topics related to Agriculture & allied fields. Exercise of editing & proof reading the Farm News
for News papers — different types of intro and leads. Exercise of Writing for Radio, TV, Preparation of
story board for farm Video Production — Script writing for Radio and T.V. Visit to media management
organizations for studying the principles, procedures and processes in managing the media. Participation
and Interaction through video conference. Developing communication & Media Strategy for selected
developmental programme / activity.

Suggested Readings

Bhaskaran, C., Prakash, R. and Kishore Kumar, N., 2008, Farm Journalism in Media Management. Agro-Tech
Publ. Academy.

Chattergee, P.C., 1991, Broadcasting in India. Sage Publ.

Chiranjeev, A., 1999, Electronic Media Management. Authors Press.

D’Souza, Y.K., 1998, Principles and Ethics of Journalism and Mass Communication. Commonwealth Publ.
Defleur, M.L. and Dennis, E.E., 2001, Understanding Mass Communications. Goyalsaab Publ.

Jain, S.C., 2006, International Marketing Management. CBS Publ.

Keval J. Kumar, 2004, Mass Communication in India. Jaico Publ.

Malhan, P.N., 2004, Communication Media: Yesterday, Today and Tommorow. Directorate of Publication Division,
New Delhi.

Mehta, D.S., 1992, Mass Communication and Journalism in India. Allied Publ.
Panigrahy D. 1993, Media Management in India. P. K. Biswasroy (Ed.). Kanishka Publ.
Shrivastava, K.M., 1995, News Writing for Radio and TV. Sterling Publ.

Sinha, K.K., 2001, Business Communications. Galgotia Publ.
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AEX-609 TRANSFER OF TECHNOLOGY IN AGRICULTURE 2+1
Objective

By the end of the Course student will be able to :
« Develop thorough understanding on different systems of Technology Transfer
 Develop appropriate communication & Media Strategy suitable to the System of Technology Transfer

« Analyse the constraints in Systems of Technology Transfer Technology and Suggest suitable
Strategies.

Theory
Unit |

Technology - Meaning and Concepts - Appropriate technology, transfer of technology - meaning
and concepts. Systems of transfer of technology - Knowledge Generating System (KGS) - Knowledge
Disseminating System (KDS) - Knowledge Consuming System (KCS) - Input Supplying Agencies System
(ISAS).

Unit Il

Appropriateness of communication media in the system of technology transfer. New
communication strategy for transfer and adoption of Agricultural technology. Extension training in transfer
of technology.

Unit Il

Analysis. Constraints in Transfer of Technology, agencies or departments involved in TOT.
Extension professional in TOT. Attributes of Technology and its Relation in TOT process. TOT to resource
poor farmers. Role of Key communicators or local leaders in TOT. Private and Public partnership in TOT.

Practical

Analysis of Transferred technology. Analysis of knowledge generation and consuming systems.
Formulation of communication strategies, Study of attributes of selected fast spreading technologies
and slow technologies, study of constraints in TOT, visit to TOT centres of ICAR and SAU, Identification
of key communicators, Case studies of Public-Private Partnerships, Visits to the print and electronic
media centres to study their role in TOT.

Suggested Readings

Chaturvedi, T.N., 1982, Transfer of Technology among Developing Countries; Need for Strengthening
Cooperation. Gitanjali Publ. House.

Dunn, D.D., 1978, Appropriate Technology With a Human Face. Macmillan Press.

Kapoor, S.K., Roy, P.B. and Roy, A.K., 1980, Role of Information Centres in Technology Transfer. IASLIC,
Kolakata.

Lekhi, R.K., 1984, Technological Revolution in Agriculture. Classical Publ. Co.

Singh, S.N., 1991, Transfer of Technology to Small Farmers; An Analysis of Constraints and Experience.
Concept Publ. Co.

Wallender, H.W., 1980, Technology Transfer of Management in the Developing Countries. Ballinger Publ. Co.,
Cambridge.
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List of Journals

» Agricultural Extension Review

e European Journal of Agricultural Education and Extension
¢ Indian Journal of Social Work

* International Journal of Business and Globalization
¢ International Journal of Sustainable Development

» Journal of Extension

e Journal of Asia Entrepreneurship and Sustainability
< Journal of Environmental Extension

» Journal of Extension Education

< Journal of International Agriculture and Extension Education
« Journal of Rural Development

< British Journal of Educational Technology

* Economic and Political Weekly

¢ Indian Economic Panorama

 Indian Journal of Adult Education

* Indian Journal of Extension Education

¢ Indian Journal of Human Development

* Indian Journal of Open Learning

¢ Indian Journal of Social Development

* Indian Journal of Training and Development

» Indian Social Science Review

« Journal of Extension System

¢ Journal of Development Studies

» Journal of Educational Planning and Administration
¢ Journal of Educational Psychology

¢ Journal of Environmental Studies and Policy

¢ Journal of Sustainable Agriculture

e The Journal of Entrepreneurship

e- Resources

« www.pearsoned.com (Pearson Education Publication)

« www.mcgraw-hill.com (McGraw-Hill Publishing Company)
« www.oup.com (Oxford University Press)

« www.emeraldinsight.com (Emerald Group Publishing)

« www.sagepub.com (Sage publications)
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* www.macmillanindia.com (Macmillan Publishing)
* www.krishiworld.com (Agriculture Portal)
* www.aiaee.org (The Association for International Agricultural and Extension Education)
e www.geogate.org (Agriculture Portal)
* www.icar.org.in (Indian Council of Agricultural Research)
* www.manage.gov.in (National Institute of Agricultural Extension Management)
Suggested Broad Topics for Master’s and Doctoral Research
* Agricultural communication
e Agricultural Journalism
e Agriculture Education
e Agro Forestry Extension
« Banking & Credit
« Commercialization and Diversification in Agriculture
e \egetables
» Horticulture
e Agri. tourism
e Floriculture
e Mushroom cultivation
* BeeKeeping
* Organic Farming
e Cropping System/Farming System
« Diffusion and Adoption
* Dry Farming Technology
» Entrepreneurship Development
« Extension Administration and Management
« Extension Methods and techniques
« Extension Trainings
« Extension Management and Sustainable Agricultural Development
* Indigenous Practices
¢ Rural Organization and Institutions
» Scientific Productivity and Human Resource Development
¢ Youth/Women Development
* Social Marketing
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14 AGRICULTURAL MICROBIOLOGY

Course Structure

Sl CourseNo. Title Credit
No. Hours
M.Sc. PROGRAM

1. AMB 501* Principles of Microbiology 2+1
2. AMB 502* Microbial Physiology and Metabolism 2+1
3. AMB503*@ Microbial Genetics & Biotechnology 3+0
4, AMB 504* Soil Microbiology 2+1
5. AMB 505* Environmental Microbiology 2+1
6. AMB 506* Food and Dairy Microbiology 2+1
7. AMB 507* Biofertilizer Technology 1+1
8. AMB 508 Bacteriophages 1+1
9. AMB 509 Cyanobacterial And Algal Biotechnology 2+0
10. AMB510 Industrial Microbiology 2+1
FOR Ph. D. PROGRAM

11. AMB 601** Advances in Fermentation 2+1
12. AMB 602** Advanced Microbial Physiology 2+0
13.  AMB 603** Regulation of Microbial Biosynthesis 2+0
14.  AMB 604** Current Topics in Soil Microbiology 2+0
15.  AMB 605** Plant-Microbe Interactions 3+0
16. AMBG606**@ Advances in Microbial Biotechnology 3+0

*Compulsory for Master's program
**Compulsory for Doctoral program
@ shared with Biotechnology

1. Courses with dual numbering :

For M. Sc.

AMB 503 Microbial Genetics & Biotechnology (3+0) /
MBB 506 Microbial Genetics & Biotechnology (3+0)
For Ph. D.

AMB 606 Advances in Microbial Biotechnology (3+0)/

MBB 603 Advances in Microbial Biotechnology (3+0)/
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2. Courses in collaboration with other departments :
For M.Sc.
AMB 503 Microbial Genetics & Biotechnology (3+0) /
MBB 506 Microbial Genetics & Biotechnology (3+0)
For Ph. D.
AMB 606 Advances in Microbial Biotechnology (3+0)/
MBB 603 Advances in Microbial Biotechnology (3+0)/

3. Change in the credit hours of any course : (shown below)

Sl. Course No. Title Credit Remarks

No. Hours

1. AMB - 501 Principles of 2+1 Credits reduced to 2+1. Hence,
Microbiology course content also reduced.

2. AMB - 502 Microbial Physiology 2+1 Credits reduced to 2+1. Hence,
& Metabolism course content also reduced.

Prerequisites not required

3. AMB - 503 Microbial Genetics 3+0 Title, content and distribution of

& Biotechnology credits changed.

Prerequisites not required.
Shared course with

Biotechnology.
4.. Change in the syllabi of any courses with details should be furnished in the enclosed
format.
Course Title Credit hours Remarks
No. Recomm- Byyour Contentto Content
ended by core Dept. be added to be deleted
committee
AMB - 501 Principles of 3+1 2+1 Listof 16  Evolutionary relationship
Microbiology practicals among prokaryotes.
given. Cultivation methods of
viruses.
Normal microflora of human
body.
Some common bacterial and
viral diseases of humans and
animals.
AMB - 502 Microbial Physiology ~3+1 2+1 Listof 17  Biosynthesis of
& Metabolism practicals macromolecules.
given. Regulation of microbial

Prerequisites metabolism.Morphogenesis
not required. and cellular differentiation.
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AMB-503 Microbial Genetics 2+1
& Biotechnology

AMB-504 Soil Microbiology 2+1

AMB-505 Environmental 2+1
Microbiology

AMB-506 Food & Dairy 2+1
Microbiology

AMB- 507 Biofertilizer 1+1
Technology

3+0

2+1
2+1

2+1

1+1

Title, content e
& distribution

of credits

changed.

Prerequisites

not required

Course no. _
changed.

Included as

a compulsory

course now.

Prerequisites

not required.

Visits included

under practicals.

Prerequisites e
not required

Course no. _
changed.

Proposal from the Department of Agril. Microbiology for Masters programme

Course No. Title Credits Remarks
Hours
MAJOR : 20 credits
AMB - 501* Principles of Microbiology 2+1 No Change
AMB - 502* Microbial Physiology & Metabolism 2+1 Prerequisites not required
AMB - 503* Microbial Genetics & Biotechnology 3+0 Title, content and distribution
of credits changed. Prerequi-
sites not required
AMB - 504* Soil Microbiology 2+1 Course content changed.
AMB - 505* Environmental Microbiology 2+1 Course no. changed. Included
as compulsory. Prerequisites
not required
AMB - 506* Food & Dairy Microbiology 2+1 Prerequisites not required
AMB - 507* Biofertilizer Technology 1+1 Course no. changed.
Total: 20
Supporting : 5 credits
BCH - 501 Basic Biochemistry 2+1
AST-511 Statistical methods for 1+1

applied sciences
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Compulsory Non Credit courses: 4

PGS -501 Library and information services 0+1

PGS - 502 Technical writing and 0+1
communication skills

PGS - 503 Intellectual property and its 1+0
management in Agriculture

PGS - 504 Basic concepts in laboratory 0+1
Techniques

Proposal from the Department of Agril. Microbiology for PhD Programme:

Course Number Title Credits Remarks
MAJOR
AMB - 601** Advances in Fermentation 2+1

AMB - 602** Advanced Microbial Physiology 2+0
AMB - 603** Regulation of Microbial Biosynthesis 2+0
AMB - 604** Current Topics in soil Microbiology  2+0

AMB - 605** Plant — Microbe Interactions 3+0 Course code no. changed
AMB - 606** Advances in Microbial Biotechnology 3+0 Shared course with
Biotechnology.
Total : 15

5. What should be the minimum rating of NASA journal for which research articles of Ph.D.
student should be published / accepted for publication before submission of thesis to the
University : Minimum rating: 1.00

6. Any other matter related to general guidelines of ICAR: nil

7. Constraints in the implementation:

In order to effectively implement the new PG syllabus, the following constraints need to be

addressed.

1. Inall, there are 16 PG courses to be offered in an year.

2. And, there are only six PG teachers, of which three are borne on Research. And, they can
only engage one PG course per annum.

3. Itwill be extremely difficult for the remaining three PG teachers from Teaching section to
offer so many courses.

4. There are currently two vacancies- one Associate Professor and one-Assistant Professor
posts. We request the University of fill up these posts.

5. We need the following journals to be referred to. We request the University to arrange to

subscribe them.
1. Bioresource Technology,
2. Applied and Environmental Microbiology, etc.
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Course Contents
AMB - 501 PRINCIPLES OF MICROBIOLOGY 2+1
Objective

To teach the students about basics in development of microbiology, differences in prokaryotes
and eukaryotic cell and classification of prokaryotes.
Theory
Unit |

Development of Microbiology in the 18th and 19th century. Morphology, structure and function
of prokaryotic and eukaryotic cell. Archea.

Unit Il

Outline of classification of prokaryotes — phylogenetic and numerical taxonomy, Use of DNA
and r-RNA sequencing in classification.

Unit 1l
Study of major groups of microorganisms.
Unit IV

Viruses — morphology, classification and replication of plant, animal and bacterial viruses.
Immune response — specific and non-specific resistance and serological techniques.

Practicals

1. Microscopy and examination of microorganisms.

2. Staining technigues — simple staining.

3. Differential staining.

4, Structural staining.

5. Sterilization techniques.

6. Preparation of culture media.

7. Isolation, purification and maintenance of microorganisms.
8. Isolation and enumeration of microbes from soil.

9. Isolation and enumeration of microbes from air.

10.  Study of microorganisms in milk.

11. Morphological and biochemical characterization of bacteria.
12. Biochemical tests.

13. Physiological tests.

14. Isolation of spore forming bacteria from soil.

15. Isolation and enumeration of actinomycetes from soil.

16. Growth curve of bacteria and yeast.

17. Practical Examination.
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References

Pelczar, M.J., Chan, E.C.S. and Krieg, N.L. 1996, Microbiology. MC Graw Hill International Edition, NY.
Stainer, R.Y., Adelberg, E.A. and Ingraham, J., 1986, Microbial World, Prentice Hall, NY.

Brock, T.D. and Madigan, M.T., 1991, Biology of Microorganisms, 6" Edition, Prentice Hall, NY.

AMB - 502 MICROBIAL PHYSIOLOGY AND METABOLISM 2+1
Objective

To teach students about cell cycle, growth and practical training on methods to determine
microbial growth.

Theory
Unit |

Structure, function, biosynthesis and assembly of various cellular components of prokaryotes.
Archea and fungi. Nutritional requirements of microorganisms and their transport across the membrane.

Unit Il

Microbial growth; kinetics, Cell cycle and cell division. EMP, HMP, ED, TCA pathways,
Bioenergetics, Aerobic and anaerobic respiration. Fermentative metabolism.

Unit 1
Nutritional classification, influence of environmental factors on nutrition and growth.
Unit IV

Outline of metabolic patterns in photoautotrophs, photoheterotrophs, chemoautotrophs and
chemoheterotrophs.

Practicals

1. Growth of microorganisms on various carbon sources.
Growth of microorganisms on various nitrogen sources.
Determination of growth rate of microorganisms.
Effect of pH on the growth of microorganisms.
Effect of temperature on the growth of microorganisms.
Effect of osmotic pressure on the growth of microorganisms.
Studies on aerobic respiration with suitable substrates.

Studies on anaerobic respiration with suitable substrates.

© © N o g & w D

Studies on growth regulation by chemicals.

10. Studies on bacterial photosysnthesis.
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11. Nitrite and nitrate reductase activity assay.

12. Studies on enzyme induction in microorganisms.

13. Studies on protein assimilation by microorganisms.

14. Influence of metabolic intermediates on microbial growth and function.

15. Studies on different factors affecting growth and secondary metabolite production in
microorganisms.

16. Use of P sources for studying P uptake by microorganisms.
17. Use of K sources for studying K uptake by microorganisms.
18. Practical examination.

References:

Caldwell, D. R., 1995, Microbial Physiology and Metabolism, WMC. Brown publishers, lowa, USA .

Mendel Stan, J.M. and Quiller Jan Doues, K.M., 1982, Biochemistry of Bacterial growth. 3 Edition, Blackwell
Publ., London.

Moat, A.G. and Foster, J.W., 1995, Microbial Physiology, Wiley. Liss Inc. NY.

AMB - 503 MICROBIAL GENETICS AND BIOTECHNOLOGY 3+0
Objective

To familiarize about the various microbial processes/systems/activities, which have been used
for the development of industrially important products/processes.

Theory
Unit |

Development of the gene concept, Microbial genome, molecular nature of genes, genetic code,
gene expression and its regulation. Transcription apparatus in microbes, operon concept, regulatory
circuits. Phage strategies: lytic and lysogenic lifestyles, use of regulatory elements in rDNA technology,
DNA protein interaction in prokaryotes- translation. DNA replication and repair mechanisms, mutations
in microbes, restriction modification systems, recombination, transposons, , molecular mechanism of
transformation, conjugation and transduction, Forward and reverse genetic approaches,

Unit Il

Use of microbial systems for cloning and expression, Vehicles of gene cloning: plasmids,
bacteriophages. Detailed description of the plasmids of bacteria-biology, replication, segregation,
incompatibility, classification, in vivo cloning_systems. Gene cloning. Prokaryotic vectors: design of
vectors, components of cloning vectors, types of cloning vectors, uses of the cloning vectors. Study of
gene expression- E coli as a host for expression, Expression vectors, role of the regulatory elements in
expression of a gene,

Unit Il

Introduction, Development of Microbes for industrial processing, Classical approaches
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Unit IV

Primary metabolism products, production of industrial ethanol as a case study; Secondary
metabolites, bacterial antibiotics and non ribosomal peptide antibiotics; Recombinant DNA technologies
for microbial processes; Strategies for development of industrial microbial strains , Metabolic pathway
engineering of microbes .

UnitVv

Microbial enzymes and pharmaceuticals. Bioreactors, their design and types,
Microencapsulation technologies for immobilization of microbial enzymes. Fermented beverages,
microbially produced food colors.

Unit vV

Bioremediation and Production of eco-friendly agricultural chemicals, biopesticides, bio-
herbicides, bio-fertilizers, bio-fuels, etc.

AMB - 504 SOIL MICROBIOLOGY 2+1
Objective

Obijective of this course is to teach students regarding basics of microbiology related to soil
including biogeochemical cycles, plant growth promoting rhizobacteria, microbial interactions in soil
and other soil activities.

Theory
Unit |

Soil biota, Soil microbial ecology, types of organisms in different soils; Soil microbial biomass;
Microbial interactions: unculturable soil biota.

Unit Il

Microbiology and biochemistry of root-soil interface; phyllosphere, Biofertilizers, soil enzyme
activities and their importance,

Unit Il

Microbial transformations of nitrogen, phosphorus, sulphur, iron and manganese in soil.
Siderophores and antimicrobials. Biochemical composition and biodegradation of soil organic matter
and crop residues.

Unit IV

Biodegradation of pesticides, Organic wastes and their use for production of biogas and manures:
Biotic factors in soil development.

Practical

Determination of soil microbial population; Soil microbial biomass; Decomposition studies in
soil, Soil enzymes; Measurement of important soil microbial processes such as ammonification,
nitrification. N2 fixation, S oxidation, P solubilization and mineralization of other micro nutrients; Study
of rhizosphere effect.
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Suggested Readings

Martin Alexander, 1977, Soil Microbiology. John Wiley. Paul EA. 2007. Soil Microbiology, Ecology and
Biochemistry. 3rd Ed. Academic Press. Sylvia et al. 2005. Principles and Applications of Soil Microbiology.
2" Ed. Pearson Edu.

Van Elsas, J.D., Trevors, J.T. and Wellington, E.M.H., 1997, Modern Soil Microbiology. Marcel Dekker.

AMB - 505 ENVIRONMENTAL MICROBIOLOGY 2+1
Objective

To teach and create awareness regarding environment, water, soil, air pollution and
bioremediation.

Theory
Unit |

Scope of environmental microbiology. An overview of microbial niches in global environment and
microbial activities. Microbiology of air, outdoor and indoor environment in relation to human, animal and
plant health and economic activities.

Unit Il

Microbiology of natural waters. Environmental pollution — Deleterious and beneficial role of
microorganisms. Environmental microbiology in public health. Microorganism in extreme environments,
Environmental determinants that govern extreme environment- Air water interface, extreme of pH,
Temperature, Salinity, Hydrostatic pressure.

Unit Il

Microbial technology in pollution abatement, waste management and resource recovery in
metal, petroleum and bioenergy fields. Biofuels. Global environmental problems

Unit IV

Microbial upgradation of fossil fuels and coal gas. Microbial interaction in rumen and
gastrointestinal tract. Biodeterioration and Bioremediation. Biodegradation and xenobiotic compounds

Practical

Analysis of natural waters, waste waters and organic waste in relation to water pollution
assessment, pollution strength and resource quantification; Quality control tests, waste treatment and
anaerobic digestion; Demonstration of waste water treatment processes such as activated sludge
processes, biofilter and fluidized bed process.

Suggested Readings

Campbell, R., 1983, Microbial Ecology. Blackwell. Hawker LE & Linton AH. 1989. Microorganisms
Function, Form and Environment. 2" Ed. Edward Arnold. Mitchell R. 1992. Environmental
Microbiology. John Wiley & Sons. Richards BN. 1987. Microbes of Terrestrial Ecosystem.
Longman.
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AMB - 506 FOOD AND DAIRY MICROBIOLOGY 2+1
Objective

To familiarize the students with recent advances in food microbiology including fermented foods,
dairy, food preservation, detection of foodborne diseases, their control measures.

Theory
Unit |

Introduction and scope; Food Microbiology — A many faceted science; Interrelationship of food
microbiology with other sciences; Perspectives on food safety and Food Biotechnology.

Unit Il

Factors of special significance in Food Microbiology — Principles influencing microbial growth
in foods; Spores and their significance; Indicator organisms and Microbiological criteria; Microbial spoilage
of foods- meat, milk, fruits, vegetables and their products; Food poisoning and food-borne pathogenic
bacteria.

Unit Il

Food fermentation; Fermented dairy, vegetable, meat products; Preservatives and preservation
methods — physical methods, chemical preservatives and natural antimicrobial compounds. Bacteriocins
and their applications; Biologically based preservation systems and probiotic bacteria.

Unit IV

Advanced techniques in detecting food-borne pathogens and toxins. Hurdle technology and
Hazard analysis. Critical control point systems in controlling microbiological hazards in foods.

Practical

Statutory, recommended and supplementary tests for microbiological analysis of various foods:
Baby foods, canned foods, milk and dairy products, eggs, meat, vegetables, fruits, cereals, surfaces,
containers and water.

Suggested Readings

Bibek Ray,1996, Fundamentals of Food Microbiology. CRC Press. Frazier WC & Westhoff DC. 1991.
Food Microbiology. 3rd Ed. Tata McGraw Hill. George J Banwart. 1989. Basic Food Microbiology.
AVI. James M Jay. 1987. Modern Food Microbiology. CBS. Peppler HJ & Perlman D.1979.
Microbial Technology. 2nd Ed. Academic Press.

AMB - 507 BIOFERTILIZER TECHNOLOGY 1+1
Objective

To familiarize the students and farmers with mass scale production of different agriculturally
important microorganisms which are being used as biofertilizers for maintaining the soil and plant
health for sustaining crop productivity and their importance in organic farming.
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Theory
Unit |

Different agriculturally important beneficial microorganisms — free living, symbiotic (rhizobial,
actinorhizal), associative and endophytic nitrogen fixers including cyanobacteria, taxonomic
classification, nodule formation, competitiveness and quantification of N2 fixed.

Unit Il

Different agriculturally important beneficial microorganisms — phosphate solubilizing bacteria
and fungi, including mycorrhiza.

Unit Il

Different agriculturally important beneficial microorganisms — plant growth promoting
rhizobacteria.

Unit IV
Different agriculturally important beneficial microorganisms — Biocontrol microbial inoculants.
UnitV

Different agriculturally important beneficial microorganisms for recycling of organic waste and
compositing, bioremediators and other related microbes.

Unit VI

Different agriculturally important beneficial microorganisms - selection, establishment,
competitiveness, crop productivity, soil & plant health, mass scale production and quality control of bio
inoculants. Biofertilizer inoculation and microbial commUnities in the soil.

Practical

Isolations of symbiotic, asymbiotic, associative nitrogen fixating bacteria. Development and
production of efficient microorganisms, Determination of beneficial properties in important bacteria to be
used as biofertilizer, Nitrogen fixing activity, indole acetic acid (IAA), siderophore production etc,
Bioinoculant production and quality control

Suggested Readings

Alexander, M., 1977, Soil Microbiology. John Wiley.
Bergerson, F.J., 1980, Methods for Evaluating Biological Nitrogen Fixation. John Wiley & Sons.

Sylvia, D.M., Fuhrmann, J.J., Hartlly, P.T. and Zuberer, D., 2005, Principles and Applications of Soil Microbiology.
2" Ed. Pearson Prentice Hall Edu.

Van Elsas, J.D., Trevors, J.T. and Wellington, E.M.H., 1997, Modern Soil Microbiology. CRC Press.

AMB - 508 BACTERIOPHAGES 1+1
Objective

To familiarize students about phages and phage- bacterial interactions.
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Theory
Unit |
Historical developments and classification of bacteriophages.
Unit Il
Physiology, biochemistry, enzymology and molecular biology of phagebacterial interactions.
Unit Il
Structure, functions and life cycles of different DNA, RNA, lytic and lysogenic phages.
Unit IV
Phages in the development of molecular biology and genetic engineering.
Practical

Titration of phages and bacteria. Absorption of phages. Preparation of phage stocks. Isolation
of new phages and phage resistant bacteria. One step growth curve, phage bursts. Induction of lambda.
Complementation of T4 rll mutants etc. 71

Suggested Readings

Birge, E.A., 2000, Bacterial and Bacteriophage Genetics.

Springer-Verlag and Mathew, C.K., 1972, Bacteriophage Biochemistry. Am. Chemical Soc.
Mathew, C.K., Kutter, E.M., Mosig, G. and Berget, P., 1988, Bacteriophage T4.Plenum Press.
Nancy, T. and Trempy, J., 2004, Fundamental Bacterial Genetics. Blackwell.

Stent, S.G,, 1963. Molecular Biology of Bacterial Viruses. WH Freeman.

Winkler, J., Ruger, W. and Wackernagel, W., 1979, Bacterial, Phage and Molecular Genetics - An Experimental
Course. Narosa.

Winkler, U. and Ruhr, W., 1984, Bacteria, Phage and Molecular Genetics. ALA.

AMB - 509 CYANOBACTERIAL AND ALGAL BIOTECHNOLOGY 2+0
Objective

To teach students about this upcoming fascinating field of microbes develoed at a faster pace,
mainly due to photoautotrophic nature of Cyanobacteria, their ability to survive under a variety of habitats
and wide diversity of thallus structure and functions. Theirimportance for mankind is enormous including
their role as biofertilizers, nutraceuticals, experimental models, dyes, biofuels and a variety of
biochemicals. regarding structure, molecular evolution and properties of cyanobacteria and algae

Theory
Unit |

Introduction to Cyanobacteria and algae. Definition, occurrence and distribution, thallus structure,
reproduction, life cycles, origin and evolution of Cyanobacteria, molecular evolution; role of algae in
evolution of land plants and horizontal transfer of genes.

89



PG Curricula and Syllabi of
UAS, Dharwad 2009-10

N\

Unit Il

Algal pigments, storage products, carbon metabolism, photosynthesis. Algal culturing and
cultivation. Culture types, culture conditions, culture vessels, culture media, sterilization, culture
methods, synchronous cultures, photobioreactors, algal density and growth, seaweed cultivation.

Unit Il

Cyanobacterial and algal fuels, Fine chemicals (restriction enzymes etc) and nutraceuticals
from algae; UV absorbing pigments Industrial products from macro algae - seaweed biotechnology,
sustainable aquaculture. Ecology of algae- distribution in soil and water; primary colonizers, carbon
sequestration and cycling in soil and water. Cellular differentiation and nitrogen fixation, nitrogen
metabolism.

Unit IV

Algae in pollution - as pollution indicators, eutrophication agents and role in
Bioremediation.Cyanobacterial and algal toxins, allelopathic interactions, Algae in global warming and
environmental sustainability. Cyanobacteria and selected microalgae in agriculture — biofertilizers &
algalization; soil conditioners; reclamation of problem soils.

Suggested Readings

Ahluwalia, A.S., 2003, Phycology: Principles, Processes and Applications.Daya Publ.Barsanti L &
Gualtieri, P., 2006, Algae: Anatomy, Biochemistry and Biotechnology. Taylor & Francis, CRC Press.
Carr, N.G. and Whitton, B.A., 1982, The Biology of Cyanobacteria. Blackwell.

Herrero, A. and Flores, E., 2008, The Cyanobacteria Molecular Biology, Genomics and Evolution. Calster
Academic Press

Kumar, H.D., 2005, Introductory Phycology. East West Press.
Linda E. Graham and Lee W. Wilcox, 2000, Algae. Prentice Hall.
Robert A. Andersen, 2005, Algal Culturing Techniques. Academic Press.

Venkataraman, L.V. and Becker, E.W., 1985, Biotechnology and Utilization of Algae: the Indian Experience.

AMB - 510 INDUSTRIAL MICROBIOLOGY 2+1
Objective
To expose the students to the commercial exploitation of microorganisms for production of

useful products. Focus will be on understanding of the techniques involved and the application of
microorganisms for agribusiness purpose. 73
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Theory
Unit |

Biofermentor; Production of wine, beer, lactic acid, acetic acid (vinegar), citric acid, antibiotics,
enzymes, vitamins and single cell proteins. Biofuels: Production of ethanol, biogas and hydrogen
production.

Unit Il

Brief introduction to bacterial, fungal and insect diseases, Types of chemicals/pesticides used
for disease control. Vaccines. Bioagents and Biopesticides Biocontrol agents and their scope in control
of plant diseases, nematodes and insect pests. Introduction to phytopathogens, symptoms, pathogenesis
molecular aspects of plant pathogens, host-pathogens interactions, host defense mechanisms, disease
forecasting and assessment of losses, prevention of epidemics, and disease control. Detailed study of
the representative examples of plant diseases casuad by fungi and bacteria

Unit Il

Bioplastics and biopolymers: Microorganisms involved in synthesis of biodegradable plastics,
other pigments, Biosensors: Development of biosensors to detect food contamination and environment
pollution, Biodiversity: Structural, biochemical and molecular systematics, Numerical taxonomy.
Magnitude and distribution of biodiversity.

Unit IV

Biofertilizers, Genetic engineering of microbes for enhanced pesticide degradation Mechanisms
of pesticide degradation by microbes. Biomining: Coal, mineral and gas formation, prospecting for
deposits of crude, oil and gas, recovery of minerals from low-grade ores.

Practical

Production of industrial compounds such as alcohol, beer, citric acid, lactic acid and their
recovery. Detection of food-borne pathogens, pesticide degradation. Demonstration of biogas production.
Production of biocontrol agents.

Suggested Readings

Alexander, M., 1977, Soil Microbiology. John Wiley.

Hawker LE & Linton AH. 1989. Microorganisms Function, Form and Environment. 2nd Ed.
Edward Arnold and James M. Jag., 1987, Modern Food Microbiology. CBS.

Paul, E.A., 2007, Soil Microbiology, Ecology and Biochemistry. 3rd Ed Academic Press.
Stanbury, P.F. and Whitaker, A., 1987, Principles of Fermentation Technology. Pergamon Press.

Sylvia, D.M., Fuhrmann, J.J., Hartlly, P.T. and Zuberer, D., 2005, Principles and Applications of Soil Microbiology.
2nd Ed., Pearson Prentice Hall Edu.
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Courses for Ph.D. Program
AMB - 601 ADVANCES IN FERMENTATION 2+1
Objective

To teach students regarding fermentation industry using industrially useful microorganisms
including yeast technology.

Theory
Unit |

An overview of fermentation - current status of fermentation industry. Fermentor design, high
performance bioreactors, mass and energy transfer76 in bioreactors. Instrumentation and control in
fermentors — on line measurements systems, computer application.

Unit Il

Media for microbial fermentation; Criteria in media formulation. An overview of downstream
processing.

Unit Il

New strategies for isolation of industrially important microbes and their genetic manipulations;
Microbial production of health care products. Antibiotic fermentation research; steroid transformation.

Unit IV

Recent developments on production of primary and secondary metabolites, Treatment of biological
wastes, microbial inoculants and enzymes for waste treatment.

UnitVv

Yeast technology — classification, genetics, strain improvement for rewing, baking and distilleries
and topics of current interest in fermentations.

Practical

Industrially important microbes and their genetic manipulations, Fermentation by improved
strains of yeast for production of alcohol and beer, Microbial production of important antibiotics, enzymes
and organic acids, Bioremediation of industrial effluents
Suggested Readings
Peppler, H.J. and Perlman, D., 1979, Microbial Technology. 2nd Ed. Academic Press.

Reed, G., 1987, Presscott & Dunn’s Industrial Microbiology. 4th Ed. CBS.
Stanbury, P.F. and Whitaker, A., 1987, Principles of Fermentation Technology. Pergamon Press.

Wiseman, A., 1983, Principles of Biotechnology. Chapman & Hall.
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AMB - 602 ADVANCED MICROBIAL PHYSIOLOGY 2+0
Objective
To acquaint students with current topics in molecular microbiology
Theory
Unit |

Origin, evolution, structure, function and molecular aspects of various cell components.
Unit Il

Differentiation in bacteria, slime molds, yeasts.
Unit 1l

Molecular biology of bioluminescence, bacterial virulence. Heat shock response. Extracellular
protein secretion in bacteria.

Unit IV
Topics of current interest in molecular microbiology.
Suggested Readings

Selected articles from journals.

AMB - 603 REGULATION OF MICROBIAL BIOSYNTHESIS 2+0
Objective

Course imparts thorough knowledge about the synthesis of biomolecules in microorganisms
by various pathways and their regulation.

Theory
Unit |

Regulation of initiation, termination and anti-termination of transcription. Global regulation and
differentiation by sigma factor. Regulatory controls in bacteria - inducible and biosynthetic pathways.

Unit Il

Ribosomal RNA and ribosomal proteins regulation under stress condition. Specific regulatory
systems; SOS regulatory control; Antisense RNA regulation of gene expression.

Unit Il

Oxidative stress control. Fermentative and respiratory regulatory pathways. Regulation of cell
cycle. Lytic and lysogenic cascade.

Unit IV

Global nitrogen control and regulation of nitrogen fixation and other recent topics of regulatory
systems of current interest.
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Suggested Readings

Selected articles from journals.

AMB - 604 CURRENT TOPICS IN SOIL MICROBIOLOGY 2+0

Objective
To make students learn the latest trends in soil microbiology like diversity, biological control
and bioremediation.
Theory
Unit |
Molecular ecology and biodiversity of soil microorganisms; Survival and dispersal of
microorganisms.
Unit Il
Microbial successions and transformation of organic matter; Role of microorganisms in soil
fertility.
Unit Il
Bioremediation of polluted soils; Biological control.
Unit IV
Other topics of current interest.
Suggested Readings
Selected articles from journals.

AMB - 605 PLANT-MICROBE INTERACTIONS 3+0
Objective

To familiarize the students with the biochemical and biophysical mechanisms, genetics,
genomics, proteomics and advanced microscopy, spectroscopy of different interfaces of beneficial and
pathogenic plant microbe interactions. Molecular analysis of relevant factors in the plant and microbes,
and components that modulate plant-microbe interactions for soil and plant health for sustaining crop
productivity.

Theory
Unit |

Different interfaces of interactions - Plant-microbe, microbe-microbe, oilmicrobe, soil-plant-
microbe interactions leading to symbiotic (rhizobial and mycorrhizal), associative, endophytic and
pathogenic interactions. Types of ecosystems: Concept and dynamics of ecosystem, Food chain and
energy flow, Microbial commuUnities in the soil. CommUnity dynamics and population interactions
employing DGGE, TGGE, T-RFLP.

Unit Il

Quorum-sensing in bacteria, flow of signals in response to different carbon or other substrates
and how signals are recognized.
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Unit Il

Methodology/resources to study plant-microbe interaction, recombinant inbred lines, biosensors,
transcriptome profiling, metabolic profiling, genomics, proteomics and advanced microscopy,
spectroscopy of different interfaces.

Unit IV

Plant and microbial gene expression and signal exchange, global and specific regulators for
different interactions. Molecular diversity of microbes, plants and their interactions including transgenic
microbes and plants.

Suggested Readings

Kosuge, T. and Nester, E.W., 1989, Plant-Microbe Interactions: Molecular and Genetic Perspectives. Vols I-IV.
McGraw Hill.

Verma, D.P.S. and Kohn, T.H., 1984, Genes Involved in Microbe-Plant Interactions. Springer Verlag. Molecular
Plant-Microbe Interactions. Journal Published by APS.

AMB - 606 ADVANCES IN MICROBIAL BIOTECHNOLOGY 3+0
Objective
To discuss specialized topics about industrially important microorganisms.
Theory
Unit |

Fermentative metabolism and development of bioprocessing technology, processing and
production of recombinant products; isolation, preservation and improvement of industrially important
microorganisms.

Unit Il

Immobilization of enzymes and cells; Batch, plug flow and chemostat cultures; Computer
simulations; Fed-batch and mixed cultures; Scale-up principles; Down stream processing etc.

Unit Il

Current advances in production of antibiotics, vaccines, and biocides; Steroid transformation;
Bioreactors; Bioprocess engineering; Production of non-microbial origin products by genetically
engineered microorganisms.

Unit IV

Concept of probiotics and applications of new tools of biotechnology for quality feed/food
production; Microorganisms and proteins used in probiotics; Lactic acid bacteria as live vaccines;
Factors affecting delignification; Bioconversion of substrates, anti-nutritional factors present in feeds;
Microbial detoxification of aflatoxins; Single cell protein, Bioinsecticides; Biofertilizers; Recent advances
in microbial biotechnology.

Suggested Readings

Specific journals and published references.
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1.5 AGRONOMY

Sl Course No. Title Credit
No. Hours
M.Sc

1. Agr501* Modern Concepts in Crop Production 3+0
2. Agr 502* Principles and Practices of Soil Fertility and Nutrient Management ~ 2+1
3. Agr 503* Principles and Practices of Weed Management 2+1
4, Agr 504* Principles and Practices of Water Management 2+1
5. Agr 505 Agrometeorology and Crop Weather Forecasting 2+1
6. Agr 506 Agronomy of Major Cereals and Millets 2+1
7. Agr 507 Agronomy of Fibre and Commercial Crops 2+1
8. Agr 508 Agronomy of Medicinal, Aromatic and Under Utilized Crops 2+1
9. Agr 509 Agronomy of Fodder and Forage Crops 2+1
10. Agr510 Agrostology and Agroforestry 2+1
1. Agr511* Cropping Systems and Sustainable Agriculture 1+1
12. Agr512*  Dryland Farming and Watershed Management 2+1
13. Agr513 Principles and Practices of Organic Farming 2+1
14. Agr514 Agronomy of Major Pulses and Oilseeds 2+1
Ph.D

1. Agr601 Current Trends in Agronomy 3+0
2. Agr 602 Crop Ecology 2+0
3. Agr 603 Crop Production and System Modeling 2+1
4. Agr 604 Advances in Crop Growth and Productivity 2+1
5. Agr 605 Advances in Irrigation Management 2+1
6. Agr 606 Advances in Weed Management 2+0
7. Agr 607 Advances in Integrated Farming Systems 2+0
8. Agr 608 Soil Conservation and Watershed Management 2+1
9. Agr 609 Stress Crop Production 2+1

*Compulsory for Master’s programme
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Course Contents

AGR - 501 MODERN CONCEPTS IN CROP PRODUCTION 3+0
Theory

Crop growth analysis in relation to environment. Agro-ecological zones of India. Quantitative
agro-biological principles and inverse yield nitrogen law; Mitscherlich yield equation, its interpretation
and applicability; Baule Unit. Optimization of plant population and planting geometry in relation to
different resources. Concept of ideal plant type and crop modeling for desired crop yield. Scientific
principles of crop production; crop response production functions. Concept of soil - plant relations; yield
and environmental stress. Integrated farming systems, Organic farming and resource conservation
technology including modern concept of tillage, dry farming, determining the nutrient needs for yield
potentiality of crop plants. Concept of balance nutrition and integrated nutrient management; precision
agriculture.

Suggested readings

Balasubramaniyan, P. and Palaniappan, S.P., 2001, Principles and Practices of Agronomy. Agrobios.

Fageria, N.K., 1992, Maximizing Crop Yields. Marcel Dekker.

Havlin, J.L., Beaton, J.D., Tisdale, S.L. and Nelson, W.L., 2006, Soil Fertility and Fertilizers. 7th Ed. Prentice
Hall.

Paroda, R.S., 2003, Sustaining our Food Security. Konark Publ.

Reddy, S.R., 2000, Principles of Crop Production. Kalyani Publ.

Sankaran, S. and Mudaliar, T.V.S., 1997, Principles of Agronomy. The Bangalore Printing & Publ.

Singh, S.S., 2006, Principles and Practices of Agronomy. Kalyani.

AGR - 502 SOIL FERTILITY AND NUTRIENT MANAGEMENT 2+1
Theory

Soil fertility and productivity - factors affecting; soil orders and their fertility status, features of
good soil management; problems of supply and availability of nutrients; relation between nutrient supply
and crop growth; organic farming - basic concepts and definitions. Soil organic matter- role, losses and
restoration. Tillage: types, tillage in relation to soil productivity, soil type and climate. Tillage practices,
soil suitability for tillage methods. Criteria of essentiality of nutrients; Essential plant nutrients — their
functions, nutrient deficiency and toxicity symptoms; transformation and dynamics of major plant nutrients.
Preparation and use of farmyard manure, compost, green manures, vermicompost, industrial wastes as
source of nutrients, biofertilizers, Regulation of soil organic matter, C: N ratio and its implications
enriched organic manures. Other organic concentrates their composition, availability and crop responses;
recycling of organic wastes and residue management. Commercial fertilizers; composition, relative
fertilizer value and cost; crop response to different nutrients, residual effects and fertilizer use efficiency,
fertilizer mixtures and grades; agronomic, chemical and physiological methods of increasing fertilizer
use efficiency; nutrient interactions. Time and methods of manures and fertilizers application; foliar
application and its concept; relative performance of organic and inorganic manures; economics of fertilizer
use; integrated nutrient management; use of vermincompost and residue wastes in crops. Fertilizer
management in cropping systems, sustainable agriculture and soil fertility, Nutrient management in
problematic soils, precision nutrient management.
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Practical

Determination of soil pH, ECe, organic C, total N, available N, P, Kand S and Ca and Mg and
Micronutrients (Fe & Zn) in soils. Determination of total N, P, K and S in plants. Identification of
deficiency symptoms of major and minor nutrients. Interpretation of interaction effects and computation
of economic and yield optima. Composting methods Rapid tissue tests, soil testing kits as tools of soil
fertility diagnosis. Use of LCC and SPAD meter and pot culture studies using selected test crops for
site specific nutrient management. Visits to fertilizer testing laboratory/ commercial bio-fertilizer Units
/ vermin compost/ fertilizer Units

Suggested readings

Brady, N.C. and Weil, R.R., 2002, The Nature and Properties of Soils. 13th Ed. Pearson Edu.

Fageria, N.K., Baligar, V.C. and Jones, C.A., 1991, Growth and Mineral Nutrition of Field Crops. Marcel Dekker.

Havlin, J.L., Beaton, J.D., Tisdale, S.L. and Nelson, W.L., 2006, Soil Fertility and Fertilizers. 7" Ed. Prentice
Hall.

Prasad, R. and Power, J.F., 1997, Soil Fertility Management for Sustainable Agriculture. CRC Press.

Yawalkar, K.S., Agrawal, J.P. and Bokde, S., 2000, Manures and Fertilizers. Agri-Horti Publ.

FAO, 1983, Fertilizer use under multiple cropping system, IARI, 3-6" Feb. 1982.

FAO, 1975, Organic materials as fertilizers, FAO publications division. Via delle Terme di caacalla, 00100,
Rome ltaly

Gaur, A. C., Neelakantan, S. and Dargan, S., 1984, Organic manures, ICAR, New Delhi.

Rajendraprasad, 1998, A practical manual for soil fertility. Div. of Agronomy, IARI,New Delhi.

Tisdale, S., Nelson, W. L., Beaten, |. D. and Havlin, 2002, Soil fertility and fertilizers.

AGR - 503 PRINCIPLES AND PRACTICES OF WEED MANAGEMENT 2+1
Theory

Weed biology and ecology, weed classification, crop-weed competition including allelopathy,
weed indices. Principles of weed management (preventive, control and eradication). Herbicides:
introduction and history of their development; classification based on chemical, method and time of
application and selectivity; mode and mechanism of action of herbicides. Herbicide structure- activity
relationship; factors affecting the efficiency of herbicides; herbicide formulations, herbicide mixtures;
herbicide resistance and management. Weed control through bio-herbicides, mycoherbicides and
allelochemicals. Degradation of herbicides in soil and plants; herbicide resistance in weeds and crops;
herbicide rotation. Weed management in major crops and cropping systems; parasitic weeds; weed
shifts in cropping systems; aquatic and perennial weed control. Integrated weed management; cost:
benefit analysis of weed management.

Practical

Identification of important weeds of different crops. Preparation of a weed herbarium. Weed
seed bank studies. Studies on invasive and quarantine weeds. Weed survey in crops and cropping
systems. Crop-weed competition studies. Herbicide formulations and calculation of herbicide requirement.
Preparation of spray solutions of herbicides for high and low-volume sprayers. Use of various types of
spray pumps and nozzles and calculation of swath width. Economics of weed control. Herbicide
resistance analysis in plant and soil. Bioassay of herbicide resistance. Visit to weed infested area/
crop, cropping systems/ farmers and research centre.
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Suggested readings

Aldrich, R.J. and Kramer, R.J., 1997, Principles in Weed Management. Panima Publ.

Ashton, F.M. and Crafts, A.S., 1981, Mode of Action of Herbicides. 2nd Ed. Wiley Inter-Science.

Gupta, O.P., 2007, Weed Management — Principles and Practices. Agrobios.

Mandal, R.C., 1990, Weed, Weedicides and Weed Control - Principles and Practices. Agro-Botanical Publ.
Rao, V.S., 2000, Principles of Weed Science. Oxford & IBH.

Subramanian, S., Ali, A.M. and Kumar, R.J., 1997. All About Weed Control. Kalyani.

Zimdahl, R.L., 1999, Fundamentals of Weed Science. 2nd Ed. Academic Press.

AGR - 504 PRINCIPLES AND PRACTICES OF WATER MANAGEMENT 2+1
Theory

Properties of water and its role in plants; History and development of irrigation, water resources
of India, major irrigation projects, extent of area and crops irrigated in India and different states.Soil
water movement in soil and plants; transpiration; soil-water-plant relationships; water absorption by
plants; plant response to water stress, crop plant adaptation to moisture stress condition. Soil, plant
and meteorological factors determining water needs of crops; scheduling, depth and methods of irrigation;
microirrigation system; fertigation; management of water in controlled environments and polyhouses.
Consumptive use and water requirement of crops, scheduling of irrigation. Water management of the
crops and cropping systems; quality of irrigation water and management of saline water for irrigation;
water use efficiency. Fertiliser use in relation to irrigation. Excess of soil water and plant growth; water
management in problem soils; drainage requirement of crops and methods of field drainage, their layout
and spacing.

Practical

Measurement of soil water potential by using tensiometer, and pressure plate and membrane
apparatus, direct methods of soil moisture determination. Determination of infiltration rate. Soil moisture
constants. Soil-moisture characteristics curves. Effective rainfall. Water flow measurements using different
devices. Quality of irrigation water. Suitability of soil, land and water for irrigation. Water control structure.
Optimum soil moisture regime. Irrigation and drainage layouts. Determination of irrigation requirements.
Calculation of irrigation efficiency. Determination of infiltration rate. Determination of saturated/unsaturated
hydraulic conductivity. Visit to command areas.

Suggested readings

Lenka, D., 1999, Irrigation and Drainage. Kalyani

Michael, A.M., 1978, Irrigation: Theory and Practice. Vikas Publ.

Paliwal, K.V., 1972, Irrigation with Saline Water. IARI Monograph, New Delhi.

Panda, S.C., 2003, Principles and Practices of Water Management. Agrobios.

Prihar, S.S. and Sandhu, B.S., 1987, Irrigation of Food Crops - Principles and Practices. ICAR.
Reddy, S.R., 2000, Principles of Crop Production. Kalyani.

Singh Pratap and Maliwal, P.L., 2005, Technologies for Food Security and Sustainable Agriculture. Agrotech
Publ.
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AGR - 505 AGROMETEOROLOGY AND CROP WEATHER FORECASTING 2+1
Theory

Agro-meteorology - aim, scope and development in relation to crop environment; composition
of atmosphere, distribution of atmospheric pressure and wind.Characteristics of solar radiation; energy
balance of atmosphere system; radiation distribution in plant canopies, radiation utilization by field
crops; photosynthesis and efficiency of radiation utilization by field crops; energy budget of plant canopies;
environmental temperature: soil, air and canopy temperature, cardinal temperatures. Temperature profile
in air, soil, crop canopies; soil and air temperature effects on plant processes; hydrological cycle,
environmental moisture and evaporation: measures of atmospheric temperature and relative humidity
vapor pressure and their relationships; evapo-transpiration and meteorological factors determining
evapotranspiration.Micro-climate, Modification of plant environment: artificial rain making, heat transfer,
protection from cold, Earth’s general circulation system, Rainfall types and forms, monsoon and their
origin, characteristics of monsoon; onset, progress and withdrawal of monsoon; weather hazards, drought
monitoring and planning for mitigation. Weather forecasting in India — short, medium and long range;
aerospace science and weather forecasting; benefits of weather services to agriculture, remote sensing;
application in agriculture and its present status in India; atmospheric pollution and its effect on climate
and crop production; climate change and its impact on agriculture.

Practical

Visit to agro-meteorological observatory and to record sun-shine hours, wind velocity, wind
direction, relative humidity, soil and air temperature, evaporation, precipitation and atmospheric pressure.
Measurement of solar radiation outside and within plant canopy. Measurement/estimation of evapo-
transpiration by various methods. Measurement/estimation of soil water balance. Rainfall variability
analysis.Study of isobars, isohyets and isotachs. Working out length of the growing period for different
agro-climatic zones of State and agro-climatic regions of the country. Climatic classification by
Thornthwaite and Mather. Determination of heat-Unit requirement for different crops. Measurement of
crop canopy temperature. Measurement of soil temperatures at different depths. Remote sensing and
familiarization with agro-advisory service bulletins. Study of synoptic charts and weather reports, working
principle of automatic weather station. Visit to Class-l meteorological observatory and automatic weather
station.

Suggested readings

Chang Jan, H.U., 1968, Climate and Agriculture on Ecological Survey. Aldine Publ.

Critchfield, H.J.,1995, General Climatology. Prentice Hall of India.

Das, P.K.,1968, The Monsoons. National Book Trust Publ.

Ghadekar, S. R., 4" Edn. 2002, Practical Meteorology Data Acquisition Techniques Methods and Instruments.
Lal, D.S.,1998, Climatology. Sharda Pustak Bhawan.

Lenka, D.,1998, Climate, Weather and Crops in India. Kalyani.

Mavi, H.S.,1994, Introduction to Agro-meteorology. Oxford & IBH.

Mavi, H.S. and Tupper, G.J., 2004, Agrometeorology: Principles and Application of Climate Studies in Agriculture.
Haworth Press.

Menon, P.A.,1991, Our Weather. National Book Trust Publ.

Prasad Rao, G.S.L.H.V,, 2003, Agricultural Meteorology, Keral Agric. Univ.

Sahu, D.D., Agrometeorology and Remote Sensing: Principles and Practices. Agrobios.
Variraju, R. and Krishnamurty, 1995, Practical Manual on Agricultural Meteorology. Kalyani.
Varshneya, M.C. and Balakrishana Pillai, P., 2003, Textbook of Agricultural Meteorology. ICAR.
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AGR - 506 AGRONOMY OF MAJOR CEREALS AND MILLETS 2+1
Theory : Origin and history, area and production, classification, improved varieties, adaptability, climate,

soil, water and cultural requirements, nutrition, quality components, handling and processing of the
produce for maximum production of Kharif cereals and millets and Rabi cereals and millets.

Practical

Phenological studies at different growth stages of crop. Estimation of crop yield on the basis
of yield attributes. Formulation of cropping schemes for various farm sizes and calculation of cropping
and rotational intensities. Working out growth indices (CGR, RGR, NAR, LAD), aggressiveness, relative
crowding coefficient, monetary yield advantage and ATER of prominent intercropping systems of different
crops . Planning and layout of field experiments. Judging of physiological maturity in different crops.
Intercultural operations in different crops.Determination of cost of cultivation of different crops. Working
out harvest index of various crops. Study of seed production techniques in various crops. Field visits to
farmers’ fields/ research stations.

Suggested readings

Das, N.R., 2007, Introduction to Crops of India. Scientific Publ.

Hunsigi, G. and Krishna, K.R., 1998. Science of Field Crop Production. Oxford & IBH.

Khare, D. and Bhale, M.S., 2000, Seed Technology. Scientific Publ.

Kumar Ranjeet and Singh, N.P., 2003. Maize Production in India: Golden Grain in Transition. IARI, New Delhi.
Pal, M., Deka, J. and Rai, R.K., 1996, Fundamentals of Cereal Crop Production. Tata McGraw Hill.

Prasad Rajendra, 2002, Text Book of Field Crop Production. ICAR.

Singh, C., Singh, P. and Singh, R., 2003, Modern Techniques of Raising Field Crops. Oxford & IBH.

Singh, S.S., 1998, Crop Management. Kalyani Publishers.

AGR - 507 AGRONOMY OF FIBRE AND COMMERCIAL CROPS 2+1

Theory: Origin and history, area and production, classification, improved varieties, adaptability, climate,
soil, water and cultural requirements, nutrition quality component, handling and processing of the produce
for maximum production of : Fiber crops - Cotton, jute, sunhemp etc. and Commercial Crops— Sugar-
beet, sugarcane, chilli and tobacco.

Practical

Planning and layout of field experiments. Cutting of sugarcane setts, its treatment and methods
of planting, tying and propping of sugarcane. Determination of cane maturity and calculation on purity
percentage, recovery percentage and sucrose content in cane juice, phenological studies at different
growth stages of crop. Intercultural operations in different crops. Cotton seed treatment. Working out
growth indices ( CGR, RGR, NAR, LAD) aggressivity, relative crowding coefficient, monetary yield
advantage and ATER of prominent intercropping systems. Judging of physiological maturity in different
crops and working out harvest index. Working out cost of cultivation of different crops. Estimation of
crop yield on the basis of yield attributes. Formulation of cropping schemes for various farm sizes and
calculation of cropping and rotational intensities. Estimation of quality parameters of chilli (oleoresin
and capsaicin ) . Estimation of quality parameters of tobacco. Estimation of quality of fibre of different
fibre crops. Study of seed production techniques in various crops. Field visits to farmers’ fields/ research
stations.
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Suggested readings

Das, N.R., 2007, Introduction to Crops of India. Scientific Publ.

Lakshmikantam, N., 1983, Technology in Sugarcane Growing. 2nd Ed. Oxford & IBH.

Prasad Rajendra, 2002, Text Book of Field Crop Production. ICAR.

Singh, C., Singh, P. and Singh, R., 2003, Modern Techniques of Raising FieldCrops. Oxford & IBH.
Singh, S.S., 1998, Crop Management. Kalyani.

AGR - 508 AGRONOMY OF MEDICINAL, AROMATIC AND 2+1
UNDER-UTILIZED CROPS

Theory

Importance of medicinal and aromatic plants in human health, national economy and related
industries, classification of medicinal and aromatic plants according to botanical characteristics and
uses.Climate and soil requirements; cultural practices; yield and important constituents of medicinal
plants (Isabgol, Rauwolfia, Poppy, Aloe vera, Satavari, Stevia, Safed Musli, Kalmegh, Asaphoetida, Nux
vomica, Rosadle etc). Climate and soil requirements; cultural practices; yield and important constituents
of aromatic plants (Citronella, Palmarosa, Mentha, Basil, Lemon grass, Rose, Patchouli, Geranium
etc.). Climate and soil requirements; cultural practices; yield of under-utilized crops (Rice bean, Lathyrus,
Sesbania, Clusterbean, French bean, Fenugreek, Grain Amaranth, Coffee, Tea and Tobacco).

Practical

Identification of crops based on morphological and seed characteristics. Raising of herbarium
of medicinal, aromatic and under-utilized plants. Quality characters in medicinal and aromatic plants.
Methods of analysis of essential oil and other chemicals of importance in medicinal and aromatic
plants.

Suggested readings

Chadha, K.L. and Gupta, R., 1995, Advances in Horticulture. Vol. Il. Medicinal and Aromatic Plants. Malhotra
Publ.

Das, N.R., 2007, Introduction to Crops of India. Scientific Publ.

Handa, S.S., 1984, Cultivation and Utilization of Medicinal Plants. RRL, CSIR, Jammu.
Hussain, A., 1984, Essential Oil Plants and their Cultivation. CIMAP, Lucknow.
Hussain, A., 1993, Medicinal Plants and their Cultivation. CIMAP, Lucknow.

ICAR, 2006, Hand Book of Agriculture. ICAR, New Delhi.

Kumar N. Khader, Md. Abdul, Rangaswami, J.B.M. and Irulappan, 1997, Introduction to Spices, Plantation
Crops, Medicinal and Aromatic Plants. Oxford & IBH.

Prajapati, N.D., Purohit, S.S., Sharma, A.K. and Kumar, T., 2003, A Hand Book of Medicinal Plants: A Complete
Source Book. Agrobios.

Sharma, R., 2004, Agro-Techniques of Medicinal Plants. Daya Publ. House.
AGR - 509 AGRONOMY OF FODDER AND FORAGE CROPS 2+1
Theory

Important terminologies associated with fodder and forage crops, Adaptation, distribution, varietal
improvement, agro-techniques, utility and quality aspects including anti-quality factors of important
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fodder /forage crops like maize, sorghum, bajra, guar, cowpea, horsegram, oats, barley, berseem,
senji, Lucerne, Stylosanthes,napier grass, Panicum, para grass, signal grass, Rhodes grass, Lasiuras,
Cenchrus etc. Year-round fodder production and management. Top-feed trees, ley farming, forage
production in watershed and agro-forestry systems, management of grazing resources and rangelands.
Feeding strategy during drought. Under-utilized and non-conventional forage crops. Preservation and
utilization of forage and pasture crops. Principles and methods of hay and silage making; chemical and
biochemical changes, nutrient losses and factors affecting quality of hay and silage; use of physical
and chemical enrichments and biological methods for improving nutrition; value addition of poor quality
fodder. Pelleting. Economics of forage cultivation and seed production techniques.

Practical

Area, production and productivity of forage crops. Common fodder crops cultivated in India.
Improved forage crop varieties for different regions of the country and state. Practical training of farm
operations in raising fodder crops. Canopy measurement, yield and quality estimation, viz., crude
protein., NDF, ADF, lignin, silica, cellulose etc. of various fodder and forage crops. Anti-quality components
like HCN in sorghum and such factors in other crops. Hay and silage making and economics of their
preparation. Visits to forage crops museum, fodder production and research centers and watershed
areas.

Suggested readings

Chatterjee, B.N., 1989, Forage Crop Production - Principles and Practices. Oxford & IBH.

Das, N.R., 2007, Introduction to Crops of India. Scientific Publ.

Narayanan, T.R. and Dabadghao, P.M., 1972, Forage Crops of India. ICAR.

Singh, P. and Srivastava, A.K., 1990, Forage Production Technology. IGFRI, Jhansi.

Singh, C., Singh, P. and Singh, R., 2003, Modern Techniques of Raising Field Crops. Oxford & IBH.
Tejwani, K.G., 1994, Agroforestry in India. Oxford & IBH.

AGR 510 AGROSTOLOGY AND AGROFORESTRY 2+1
Theory

Agrostology: definition and importance; principles of grassland ecology: Grassland ecology —
commUnity, climax, dominant species, succession, biotype, ecological status of grasslands in India,
grass cover of India; problems and management of grasslands. Importance, classification (various criteria),
scope, status and research needs of pastures; pasture establishment, their improvement and renovation-
natural pastures, cultivated pastures; common pasture grasses. Agroforestry: definition and importance;
agroforestory systems, agrisilviculture, silvipasture, agrisilvipasture, agrihorticulture, aquasilviculture,
alley cropping and energy plantation. Crop production technology in agro-forestory and agrostology
system; silvipastoral system: meaning and importance for wasteland development; selection of species,
planting methods and problems of seed germination in agro-forestry systems; irrigation and manuring in
agro-forestry systems, associative influence in relation to above ground and underground interferences;
lopping and coppicing in agro-forestry systems; social acceptability and economic viability, nutritive
value of trees; tender operation; desirable tree characteristics.
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Practical

Preparation of charts and maps of India showing different types of pastures and agro-forestry
systems . Identification of seeds and plants of common grasses, legumes and trees of economic
importance with reference to agro-forestry. Seed treatment for better germination of farm vegetation.
Methods of propagation/planting of grasses and trees in silvipastoral system. Fertilizer application in
strip and silvipastoral systems. After-care of plantation. Estimation of protein content in loppings of
important fodder trees. Estimation of calorie value of wood of important fuel trees. Estimation of total
biomass and fuel wood. Economics of agro-forestry. Visit to important agro-forestry research stations/
progressive farmers’ fields.

Suggested readings

Chatterjee, B.N. and Das, P.K., 1989, Forage Crop Production. Principles and Practices. Oxford & IBH.

Dabadghao, P.M. and Shankaranarayan, K.A., 1973, The Grass Cover in India. ICAR.

Dwivedi, A.P., 1992, Agroforestry- Principles and Practices. Oxford & IBH.

Indian Society of Agronomy, 1989, Agroforestry System in India. Research and Development, New Delhi.

Narayan, T.R. and Dabadghao, P.M., 1972, Forage Crop of India. ICAR, New Delhi.

Pathak, P.S. and Roy, M.M., 1994, Agroforestry System for Degraded Lands. Oxford & IBH.

Sen, N.L., Dadheech, R.C., Dashora, L.K. and Rawat, T.S., 2004, Manual of Agroforestry and Social Forestry.
Agrotech Publ.

Shah, S.A.,1988, Forestry for People. ICAR.

Singh Panjab, Pathak, P.S. and Roy, M.M.,1994, Agroforestry System for Sustainable Use. Oxford & IBH.

Singh, S.P., 1994, Handbook of Agroforestry. Agrotech Publ.

Solanki, K.R., 2000, Multipurpose Tree Species: Research, Retrospect and Prospects. Agrobios.

Tejwani, K.G.,1994, Agroforestry in India. Oxford & IBH.

AGR - 511 CROPPING SYSTEMS AND SUSTAINABLE AGRICULTURE 1+1
Theory

Cropping Plan — definition. Kinds of farm plan. Necessity of farm planning. Steps in farm planning.
Attributes of good farm plan. Factors considered in the preparation of cropping plan, crop rotations and
mixtures. Preparation of alternate cropping plans for use of individual farmers. Working out of inputs-
seed, manures and fertilizer, chemicals etc. Water and labour requirements. Short and long term crop
planning in utilizing available farm resources fully. Farm budgeting — a tool of farm management analysis.
Planning farm stead. Farm layout. Cropping systems; definition, indices and its importance; physical
resources, soil and water management in cropping systems; assessment of land use. History of
sustainable agriculture, differences between modern agriculture, organic farming and sustainable
agriculture; concept of sustainability in cropping systems and farming systems, scope and objectives
; LEIA, HEIA and LEISA and principles of LEISA. Natural farming, Production potential under monoculture
cropping, multiple cropping, alley cropping, sequential cropping and intercropping, mechanism of yield
advantage in intercropping systems. Above and below-ground interactions and allelopathic effects;
competition relations; multi-storied cropping and yield stability in intercropping, role of non-monetary
inputs and low cost technologies; research need on sustainable agriculture. Crop diversification for
sustainability; role of organic matter in maintenance of soil fertility; crop residue management; fertilizer
use efficiency and concept of fertilizer use in intensive cropping system.

104



PG Curricula and Syllabi of
UAS, Dharwad 2009-10

N\

Practicals

Preparation of cropping plans for different agro-climatic zones. Preparation of cropping systems
for different production complexes. Review of cropping system experiments in India and Karnataka.
Field visit to nearby farms to study cropping plans and systems. Working out of economics of crops
and cropping systems.

Study of farm resources, farm enterprises, their strength and weaknesses. Study of existing
farming situations under different ecosystems. Study of agro product, demand and supply situation in
Karnataka, India and world for developing strategies. Study of various components of farming systems,
resource recycling. On/ off farm analysis of farming system and developing alternate resource based
and market driven farming system modules. Farming system research problem identification, setting
objectives, alternative enterprises, prioritization and projectisation. Study of analytical tools for farming
system research and sustainable agriculture. Visit to different agro-ecological regions and fields of
progressive farmers to carryout above exercises.

AGR -512 DRYLAND FARMING AND WATERSHED MANAGEMENT 2+1
Theory

Definition, concept and characteristics of dry land farming; dryland versus rainfed farming;
significance and dimensions of dry land farming. History of dryland farming in India and world. Soil and
climatic parameters with special emphasis on rainfall characteristics; Climatic classification, land
capability classification and land use planning, constraints limiting crop production in dry land areas;
types of drought, characterization of environment for water availability; crop planning for erratic and
aberrant weather conditions. Stress physiology and resistance to drought, adaptation of crop plants to
drought, drought management strategies; preparation of appropriate crop plans for dryland areas; Tillage-
Principles and practices; concept of conservation tillage; tillage in relation to weed control and moisture
conservation; Improved technologies for dryland management i.e Mechanical (terrace level practices,
inter terrace management practices, wter harvesting and recycling) and Agrotechniques ( Selection of
suitable crops and cropping systems, selection of suitable varieties, timely sowing, seedling techniques,
seed hardening, optimum plant densities, planting pattern/crop geometry, nutrient management weed
management, use of mulches, water use efficiency and protective irrigation, antitranspirants, alternate
land use systems etc.,). Concept of watershed management, problems, approach and components.

Practical

Seed treatment, seed germination and crop establishment in relation to soil moisture contents.
Moisture stress effects and recovery behaviour of important crops. Estimation of moisture index and
aridity index. Spray of anti-transpirants and their effect on crops. Collection and interpretation of data for
water balance equations. Water-use efficiency. Preparation of contour maps and study of various soil
and water conservation structures. Preparation of crop plans for different drought conditions. Study of
field experiments relevant to dryland farming. Visit to dryland research stations and watershed projects

Suggested readings

Das, N.R., 2007, Tillage and Crop Production. Scientific Publishers.

Dhopte, A.M., 2002, Agrotechnology for Dryland Farming. Scientific Publ.

Dhruv Narayan, V.V., 2002, Soil and Water Conservation Research in India. ICAR.

Gupta, U.S. (Ed.). 1995, Production and Improvements of Crops for Drylands. Oxford & IBH.
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Katyal, J.C. and Farrington, J., 1995, Research for Rainfed Farming. CRIDA.

Rao, S.C. and Ryan, J., 2007, Challenges and Strategies of Dryland Agriculture. Scientific Publishers.

Singh, P. and Maliwal, P.L., 2005, Technologies for Food Security and Sustainable Agriculture. Agrotech
Publishing Company.

Singh, R.P., 1988, Improved Agronomic Practices for Dryland Crops. CRIDA.

Singh, R.P., 2005, Sustainable Development of Dryland Agriculture in India. Scientific Publ.

Singh, S.D., 1998, Arid Land Irrigation and Ecological Management. Scientific Publishers.

Venkateshwarlu, J., 2004, Rainfed Agriculture in India. Research andDevelopment Scenario. ICAR.

AGR -513 PRINCIPLES AND PRACTICES OF ORGANIC FARMING 2+1
Theory

Organic farming - concept and definition, its relevance to India and global agriculture and future
prospects.National and International standards for organic production, processing and marketing; land
resources, land use, minimum tillage; shelter zones, hedges, pasture management and agro-forestry.
Organic farming, soil and wter conservation and water use efficiency. Soil fertility, nutrient recycling,
organic residues, organic manures, composting, soil biota and decomposition of organic residues,
earthworms and vermicompost, green manures and biofertilizers. Farming systems, crop rotations,
multiple and relay cropping systems, intercropping in relation to maintenance of soil productivity.
Management of weeds pest and diseases, biological agents and pheromones, biopesticides and
botanicals. Socio-economic impacts, marketing and export potential, inspection, certification, labeling
and accreditation procedures. Organic farming and national economy.Different concepts associated
with organic farming mainly ecological agriculture, natural farming, jaivik agriculture, LEISA, bio-dynamic
agriculture, parmaculture etc.

Practical

Aerobic and anaerobic methods of preparation of compost. Preparation of vermicompost and
vermiwash. Study of weed management techniques. Study of soil micro, macro and meso fauna.
Preparation of neem seed kernel extract and other botanicals. Study of different green manuring crops
and their cultivation. Preparation of liquid manures viz. panchagavya, jeevamruth, amruthpani, bio-digester
etc. Identification and nursery raising of important agro-forestry trees and trees for shelter belts. Efficient
use of biofertilizers, technique of treating legume seeds with Rhizobium cultures, use of Azotobacter,
Azospirillum, and PSB cultures in the field. Visit to organic farms. Quality standards, inspection,
certification and labeling and accreditation procedures for farm produce from organic farms.

Suggested readings

Ananthakrishnan, T.N. (Ed.), 1992, Emerging Trends in Biological Control of Phytophagous Insects. Oxford &
IBH.

Gaur, A.C., 1982, A Manual of Rural Composting, FAO/UNDP Regional Project Document, FAO.
Lampin, N., 1990, Organic Farming. Press Books, Ipswitch, UK.
Palaniappan, S.P. and Anandurai, K., 1999, Organic Farming — Theory and Practice. Scientific Publ.

Rao, B.V. and Venkata, 1995, Small Farmer Focused Integrated Rural Development: Socio-economic
Environment and Legal Perspective: Publ.3, Parisaraprajna Parishtana, Bangalore.

Reddy, M.V. (Ed.), 1995, Soil Organisms and Litter Decomposition in theTropics. Oxford & IBH.
Sharma, A., 2002, Hand Book of Organic Farming. Agrobios.
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Singh, S.P. (Ed.), 1994, Technology for Production of Natural Enemies. PDBC, Bangalore.
Subba Rao, N.S., 2002, Soil Microbiology. Oxford & IBH.

Trivedi, R.N.,1993, A Text Book of Environmental Sciences, Anmol Publ.

Veeresh, G.K., Shivashankar, K. and Suiglachar, M.A., 1997, Organic Farming and Sustainable Agriculture.
Association for Promotion of Organic Farming, Bangalore.

WHO, 1990, Public Health Impact of Pesticides Used in Agriculture. WHO.

Woolmer, P.L. and Swift, M.J., 1994, The Biological Management of Tropical Soil Fertility. TSBF & Wiley.
AGR -514 AGRONOMY OF MAJOR PULSES AND OILSEEDS 2+1
Theory

Origin and history, area and production, classification, improved varieties, adaptability, climate,
soil, water and cultural requirements, nutrition, quality components, handling and processing of the
produce for maximum production of Kharif pulses: Redgram, greengram, blackgram, horsegram,
cowpea, frenchbean, fieldbean, clusterbean ;Rabi pulses.- Bengalgram, lentil ; Kharif oilseeds -
Groundnut, sesame, castor, sunflower, soybean etc.,Rabi oilseeds — Rapeseed and mustard, linseed,
etc.

Practical

Phenological studies at different growth stages of crop. Estimation of crop yield on the basis
of yield attributes. Formulation of cropping schemes for various farm sizes and calculation of cropping
and rotational intensities. Working out growth indices (CGR, RGR, NAR, LAD), aggressiveness, relative
crowding coefficient, monetary yield advantage and ATER of prominent intercropping systems of different
crops . Planning and layout of field experiments. Judging of physiological maturity in different crops.
Intercultural operations in different crops. Determination of cost of cultivation of different crops. Working
out harvest index of various crops. Study of seed production techniques in various crops. Field visits to
farmers’ fields/ research stations.

Suggested readings

Das, N.R., 2007, Introduction to Crops of India. Scientific Publ.

Das, P.C., 1997, Oilseed Crops of India. Kalyani.

Jeswani, L.M. and Baldev, B., 1997, Advances in Pulse Production Technology. ICAR.

Khare, D. and Bhale, M.S., 2000, Seed Technology. Scientific Publ.

Prasad, Rajendra, 2002, Text Book of Field Crop Production. ICAR.

Singh, C., Singh, P. and Singh, R., 2003, Modern Techniques of Raising Field Crops. Oxford & IBH.
Singh, S.S., 1998, Crop Management. Kalyani.

Yadav, D.S., 1992, Pulse Crops. Kalyani.

AGR - 601 CURRENT TRENDS IN AGRONOMY 3+0
Theory

Agro-physiological basis of variation in yield, recent advances in soil, plant- water and atmosphere
relationship.Globalization of agriculture and WTO, precision agriculture, contract farming, organic farming,
marketing and export potential of organic products, certification, labeling and accreditation procedures.Crop
residue management in multiple cropping systems; latest developments in crop management, weed
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management, cropping systems, grassland management, agro-forestry, allelopathy. GIS, GPS and
remote sensing for crop management, global warming, GM crops, seed production technology; seed
certification, seed multiplication, hybrid seed production etc. Concepts of system agriculture; holistic
approach of farming systems, dryland farming, sustainable agriculture and research methodology in
Agronomy.

Suggested readings

Agarwal, R.L., 1995, Seed Technology. Oxford & IBH.
Dahiya, B.S. and Rai, K.N., 1997, Seed Technology. Kalyani.

Govardhan, V., 2000, Remote Sensing and Water Management in Command Areas: Agroecological
Prospectives. IBDC.

ICAR, 2006, Hand Book of Agriculture. ICAR.

Narasaiah, M.L., 2004, World Trade Organization and Agriculture. Sonali Publ.

Palaniappan, S.P. and Annadurai, K., 2006. Organic Farming - Theory and Practice. Scientific Publ.
Sen, S. and Ghosh, N., 1999, Seed Science and Technology. Kalyani.

Tarafdar, J.C., Tripathi, K.P. and Mahesh Kumar, 2007, Organic Agriculture. Scientific Publ.

AGR - 602 CROP ECOLOGY 2+0
Theory

Concept of crop ecology, agricultural systems, ecology of cropping systems, principles of
plant distribution and crop adaptation and world food supply. Ecosystem characteristics, types and
functions, terrestrial ecology, flow of energy in ecosystem, ecosystem productivity, biomass, succession
and climax concept. Physiological response of crop plants to light, temperature, CO,, moisture and
solar radiation; influence of climate on photosynthesis and productivity of crops; effect of global climate
change on crop production. Exploitation of solar energy in crops; vertical distribution of temperature;
efficiency in crop production. Competition in crop plants; environmental pollution, ecological basis of
environmental management and environment manipulation through agronomic practices; improvement
of unproductive lands through crop selection and management.

Suggested readings

Ambasht, R.S., 1986, A Text Book of Plant Ecology. 9th Ed. Students’ Friends & Co.

Chadha, K.L. and Swaminathan, M.S., 2006, Environment and Agriculture. Malhotra Publ. House.

Dwivedi, P., Dwivedi, S.K. and Kalita, M.C., 2007, Biodiversity and Environmental Biotechnology. Scientific
Publ.

Hemantarajan, A., 2007, Environmental Physiology. Scientific Publ.

Kumar, H.D., 1992, Modern Concepts of Ecology. 7th Ed. Vikas.Publ.

Lenka, D., 1998, Climate, Weather and Crops in India. Kalyani.

Misra, K.C., 1989, Manual of Plant Ecology. 3" Ed. Oxford & IBH.

Pandey, S.N. and Sinha, B.K., 1995, Plant Physiology. Vikas Publ.

Sharma, P.D., 1998, Ecology and Environment. Rastogi Publ.

Singh, J. and Dhillon, S.S., 1984, Agricultural Geography. Tata McGraw Hill.

Taiz, L. and Zeiger, E., 1992, Plant Physiology. Benjamin/Cummings Publ.
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AGR - 603 CROP PRODUCTION AND SYSTEM MODELING 2+1
Theory

Systems classification; flow charts, modeling techniques and methods of integration - state,
rates and driving variables, feedbacks and relational diagrams.Elementary models for crop growth based
on basic methods of classical growth analysis. Crop modeling methods for crop-weather interaction,
climate change and variability components.Potential production: leaf and canopy CO2 assimilation,
respiration, dry matter accumulation, crop phenology and dry matter distribution and development in
different crops.Production by moisture availability, potential evapotranspiration, water balance of the
soil, and production with nutrient and moisture limitations.

Practical

Simulation of elementary models for crop growth. Simulation of potential production. Simulation
with limitations of water and nutrient management options. Sensitivity analysis using different climatic
years and crop management practices

Suggested readings

Gordan, G., 1992, System Simulation. 2nd Ed. Prentice Hall.

Kropff, M.J. and Vann Laar, H.H. (Ed.), 1993, Modelling Crop Weed Interactions. ISBN.

Mathews, R.B., Kropff, M.J., Bachelet, D. and Vaan Laar, H.H. (Eds.). 1993, Modelling the Impact of Climate
Change on Rice Production in Asia. CABI.

Penning de Vries, FW.T. and Van Laar, H.H. (Eds.), 1982, Simulation of Plant Growth and Crop Production.
Wageningen Centre for Agricultural Publications and Documentation, Netherlands.

Ritchie, J.T. and Hanks, J., 1991, Modelling Plant and Soil Systems. American Society of Agronomy, Madison.

Zeigler, B.P., 1976, Theory of Modeling and Simulation. John Wiley & Sons.

AGR - 604 ADVANCES IN CROP GROWTH AND PRODUCTIVITY 2+1
Theory

Plant density and crop productivity; plant and environmental factors, yield, plant distribution,
strategies for maximizing solar energy utilization; leaf area; interception of solar radiation and crop
growth; photosynthesis: the photosynthetic apparatus, factors essential for photosynthesis; difference
in photosynthetic rates among and within species; physiological limitations to crop yield; solar radiation
concept and agro-techniques for harvesting solar radiation. Growth analysis: concept, CGR, RGR,
NAR, LAI, LAD, LAR; validity and Limitations in interpreting crop growth and development; growth
curves: sigmoid, polynomial and asymptotic; root systems; root-shoot relationship; principles involved
in inter and mixed cropping systems under rainfed and irrigated conditions; concept and differentiation
of inter and mixed cropping; criteria in assessing the yield advantages. Competitive relationship and
competition functions; biological and agronomic basis of yield advantage under intercropping; physiological
principles of dry land crop production, constraints and remedial measures; heat Unit concept of crop
maturity: concept and types of heat Units. Concept of plant ideotypes: crop physiological and new
ideotypes; characteristics of ideotype for wheat, rice, maize, etc.; concept and types of growth hormones;
their role in field crop production; efficient use of resources.
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Practical

Field measurement of root-shoot relationship in crops at different growth stages. Estimation of
growth evaluating parameters like CGR, RGR, NAR, LAl etc., at different stages of crop growth .
Computation of harvest index of various crops. Assessment of crop yield on the basis of yield attributing
characters. Construction of crop growth curves based on growth analysis data. Computation of
competition functions, viz. LER, IER aggressivity competition index etc in intercropping. Senescence
and abscission indices. Analysis of productivity trend in un-irrigated areas. Analysis of productivity
trend in irrigated areas.

Suggested readings

Chopra, V.L. and Paroda, R.S., 1984, Approaches for Incorporation of Drought and Salinity Resistance in Crop
Plants. Oxford and IBH.

Delvin, R.M. and Vitham, F.H., 1986, Plant Physiology. CBS Publ.

Evans, L.T., 1975, Crop Physiology. Cambridge Univ. Press.

Evans, L.T., 1996, Crop Evolution, Adaptation and Yield. Cambridge Univ. Press.

Gupta, U.S. (Ed.), 1995, Production and Improvement of Crops for Drylands. Oxford & IBH.

Gupta, U.S., 1988, Progress in Crop Physiology. Oxford and IBH.

Kramer, P.J. and Boyer, J.S., 1995. Water Relations of Plant and Soils. Academic Press.

Mukherjee, S. and Ghosh, A.K., 1996. Plant Physiology. Tata McGraw Hill.

Narwal, S.S., Politycka, B. and Goswami, C.L., 2007, Plant Physiology: Research Methods. Scientific Publishers.

AGR - 605 ADVANCES IN IRRIGATION MANAGEMENT 2+1
Theory

Role of water, history and development of irrigation. Water resources of India, irrigation projects;
irrigation needs, atmospheric, soil, agronomic, plant and water factors affecting irrigation need; water
deficits and crop growth. Soil-plant-water and atmospheric relationships: recent advances, transpiration
and evapotranspiration, significance of transpiration, energy utilization in transpiration, physiological
processes and crop productivity.

Infiltration; water movement under saturated and unsaturated conditions; measurement of irrigation
water, management practices for improving water use efficiency of crops. Application of irrigation water,
conveyance and distribution system, irrigation efficiency; agronomic considerations in the design and
operation of irrigation projects; characteristics of irrigation and farming systems affecting irrigation
management. Strategies of using limited water supply; factors affecting ET, Methods of ET estimation,
control of ET by mulching and use of anti-transpirants; fertilizer use in relation to irrigation; optimizing
the use of given irrigation supplies. Land suitability for irrigation, land irrigability classification; integrated
water management in command areas, institution of water management in commands, farmer’s
participation in command areas; irrigation legislation.

Practical

Determination of soil moisture content. Soil moisture constants. Measurements of irrigation
water. Determination of water infiltration characteristics and water holding capacity of soil profiles.
Moisture extraction pattern of crops. Consumptive use, water requirement of a given cropping pattern for
optimum/variable productivity. Determining the design daily irrigation requirement. Methods of irrigation
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land drainage layouts. Determination of co-efficient (k ) values for field crops by lysimeters. Quality of
irrigation water. Suitability of soil, land and water for irrigation. Crop planning at the farm and project
level. Agronomic evaluation of irrigation projects, case studies. Visit to command areas/ research stations/
farmers fields.

Suggested readings

FAO, 1984, Irrigation Practice and Water Management. Oxford & IBH.

Michael, A.M., 1978, Irrigation: Theory and Practice.Vikas Publ.

Mishra, R.R. and Ahmad, M., 1987, Manual on Irrigation and Agronomy. Oxford & IBH.
Panda, S.C., 2003, Principles and Practices of Water Management. Agrobios.
Reddy, S.R., 2000, Principles of Crop Production. Kalyani.

Sankara Reddy, G.H. and Yellamananda Reddy, 1995, Efficient Use of Irrigation Water. In: Gupta US. (Ed.).
Production and Improvement of Crops for Drylands. Oxford & IBH.

Singh, S.S., 2006, Principles and Practices of Agronomy. In: Gupta US. (Ed.). Production and Improvement of
Crops for Drylands. Oxford & IBH.

AGR - 606 ADVANCES IN WEED MANAGEMENT 2+0
Theory

Crop-weed competition in different cropping situations; changes in weed flora, various causes
and affects.Physiological and biological aspects of herbicides, their absorption, translocation, metabolism
and mode of action; selectivity of herbicides and factors affecting them. Climatic factors and phytotoxicity
of herbicides; fate of herbicides in soil and factors affecting them, residue management of herbicides,
adjuvants. Advances in herbicide application techniques; herbicide resistance; antidotes and crop
protection compatibility of herbicides of different groups; compatibility of herbicides with other pesticides.
Development of transgenic herbicide resistant crops; herbicide development, registration procedures.
Relationship of herbicides with tillage, fertilizer and irrigation; bioherbicides, allelochemical herbicide
bioassays.

Suggested readings

Aldrich, R.J. and Kramer, R.J., 1997, Principles in Weed Management. Panama Publ.

Ashton, F.M. and Crafts, A.S., 1981, Mode of Action of Herbicides. 2nd Ed. Wiley-Inter Science.
Gupta, O.P., 2000, Weed Management — Principles and Practices. Agrobios.

Mandal, R.C., 1990, Weed, Weedicides and Weed Control - Principles and Practices. Agro-Botanical
Publ.

Rao, V.S., 2007, Principles of Weed Science. Oxford & IBH. Ross MA & Carola Lembi A. 1999. Applied
Weed Science. 2nd Ed. Prentice Hall.

Subramanian, S.A.M. and Kumar, R.J., 1997, All About Weed Control. Kalyani.
Zimdahl, R.L., 1999, Fundamentals of Weed Science. 2" Ed. Academic Press.

AGR - 607 ADVANCES IN INTEGRATED FARMING SYSTEMS 1+1
Theory

Farming systems: definition and importance; classification of farming systems according to
type of rotation, intensity of rotation, degree of commercialization, water supply, enterprises. Concept
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of sustainability in farming systems; efficient farming systems; natural resources - identification and
management. Production potential of different components of farming systems; interaction and
mechanism of different production factors; stability in different systems through research; eco-
physiological approaches to intercropping. Simulation models for intercropping; soil nutrient in
intercropping; preparation of different farming system models; evaluation of different farming systems.
New concepts and approaches of farming systems and cropping systems and organic farming; case
studies on different farming systems., LEIA, HEIA, LEISA and principles of LEISA.

Suggested readings

Ananthakrishnan, T.N. (Ed.), 1992, Emerging Trends in Biological Control of Phytophagous Insects. Oxford &
IBH.

Balasubramanian, P. and Palaniappan, S.P., 2006, Principles and Practices of Agronomy. Agrobios.
Joshi, M. and Parbhakarasetty, T.K., 2005, Sustainability through OrganicFarming. Kalyani.
Lampin, N., 1990, Organic Farming. Farming Press Books.

Palaniappan, S.P. and Anandurai, K., 1999, Organic Farming - Theory and Practice. Scientific Publ.
Panda, S.C., 2004, Cropping systems and Farming Systems. Agribios.

Reddy, M.V. (Ed.), 1995, Soil Organisms and Litter Decomposition in the Tropics. Oxford & IBH.
Sharma, A.K., 2001, A Hand Book of Organic Farming. Agrobios.

Singh, S.P. (Ed), 1994, Technology for Production of Natural Enemies. PDBC, Bangalore.

Trivedi, R.N., 1993, A Text Book of Environmental Sciences. Anmol Publ.

Veeresh, G.K., Shivashankar, K. and Suiglachar, M.A., 1997, Organic Farming and Sustainable Agriculture.
Association for Promotion of Organic Farming, Bangalore.

Venkata Rao, B.V., 1995, Small Farmer Focused Integrated Rural Development: Socio-economic Environment
and Legal Perspective. Publ. 3. Parisaraprajna Parishtana, Bangalore.

AGR - 608 SOIL CONSERVATION AND WATERSHED MANAGEMENT 2+1
Theory

Soil erosion: definition, nature and extent of erosion; types of erosion, factors affecting erosion.
Soil conservation: definition, methods of soil conservation; agronomic measures - contour cultivation,
strip cropping, cover crops; vegetative barriers; improved dry farming practices; mechanical measures -
bunding, gully control, bench terracing; role of grasses and pastures in soil conservation; wind breaks
and shelter belts. Watershed management: definition, objectives, concepts, approach, components,
steps in implementation of watershed; development of cropping systems for watershed areas. Land use
capability classification, alternate land use systems; agro-forestry; ley farming; jhum management -
basic concepts, socio-ethnic aspects, its layout. Drainage considerations and agronomic management;
rehabilitation of abandoned jhum lands and measures to prevent soil erosion.

Practical

Study of different types of erosion. Field studies of different soil conservation measures. Run-
off and soil loss measurements. Laying out run-off plot and deciding treatments. Identification of different
grasses and trees for soil conservation. Visit to a soil conservation research centre, demonstration and
training centre.
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Suggested readings
Arakeri, H.R. and Roy, D., 1984, Principles of Soil Conservation and Water Management. Oxford & IBH.

Dhruvanarayana, V.V., 1993, Soil and Water Conservation Research in India. ICAR.
FAO, 2004, Soil and Water Conservation in Semi-Arid Areas. Soils Bull., Paper 57.

Frederick, R.T., Hobbs, J., Arthur, D. and Roy, L., 1999, Soil and Water Conservation: Productivity and Environment
Protection. 3rd Ed. Prentice Hall.

Gurmel Singh, Venkataraman, C.G., Sastry, B. and Joshi, P., 1990, Manual of Soil and Water Conservation
Practices. Oxford & IBH.

Murthy, V.V.N., 1995, Land and Water Management Engineering. Kalyani.
Tripathi, R.P. and Singh, H.P., 1993, Soil Erosion and Conservation. Wiley Eastern.

Yellamanda Reddy, T. and Sankara Reddy, G.H., 1992, Principles of Agronomy. Kalyani.

AGR - 609 STRESS CROP PRODUCTION 2+1
Theory

Stress and strain terminology; nature and stress injury and resistance; causes of stress. Low
temperature stress: freezing injury and resistance in plants, measurement of freezing tolerance, chilling
injury and resistance in plants, practical ways to overcome the effect of low temperature tress through,
soil and crop manipulations. High temperature or heat stress: meaning of heat stress, heat injury and
resistance in plants, practical ways to overcome the effect of heat stress through soil and crop
manipulations. Water deficit stress: meaning of plant water deficient stress and its effect on growth and
development, water deficit injury and resistance, practical ways to overcome effect of water deficit
stress through soil and crop, manipulations. Excess water or flooding stress: meaning of excess water
stress, its kinds and effects on crop plants, excess water stress injury and resistance, practical ways
to overcome excess water stress through soil and crop manipulations. Salt stress: meaning of salt
stress and its effect on crop growth, salt stress injury and resistance in plants, practical ways to
overcome the effect of salt stress through soil and crop manipulations. Mechanical impedance of soil
and its impact on plant growth; measures to overcome soil mechanical impedance. Environmental
pollution: air, soil and water pollution, and their effect on crop growth and quality of produce; ways and
means to prevent environmental pollution.

Practical

Determination of electrical conductivity of plant cell sap. Determination of osmotic potential
and tissue water potential. Measurement of transpiration rate. Measurement of stomatal frequency.
Growing of plants in sand culture under salt stress for biochemical and physiological studies. Studies
on effect of osmotic and ionic stress on seed germination and seedling growth. Measurement of low
temperature injury under field conditions
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Suggested readings

Baker, FW.G,, 1989, Drought Resistance in Cereals. Oxon, UK.

Gupta, U.S. (Ed.), 1988, Physiological Aspects of Dryland Farming. Oxford & IBH.

Kramer, P.J.,1983, Water Relations of Plants. Academic Press.

Levitt, J., 1980, Response of Plants to Environmental Stresses. Vols. I, Il. Academic Press.

Mavi, H.S.,1978, Introduction to Agro-meteorology. Oxford & IBH.

Michael, A.M. and Ojha, T.P., 1981, Principles of Agricultural Engineering. Vol Il. Jain Bros.

Nilsen, E.T. and Orcut, D.M., 1996, Physiology of Plants under Stress — Abiotic Factors. John Wiley & Sons.
Singh, K., 2000, Plant Productivity under Environmental Stress. Agribios.

Singh, K.N. and Singh, R.P., 1990, Agronomic Research Towards Sustainable Agriculture. Indian Society of
Agronomy, New Delhi.

Somani, L.L. and Totawat, K.L., 1992, Management of Salt-affected Soils and Waters. Agrotech Publ.

Virmani, S.M., Katyal, J.C., Eswaran, H. and Abrol, 1.P.,1994, Stressed Ecosystem and Sustainable Agriculture.
Oxford & IBH.
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1.6 AGRICULTURAL STATISTICS

Course Structure

Sl.  CourseNo. Title Credit
No. Hours
1. MAT - 501 Mathematical Methods for Applied Sciences 2+0
2. MAT - 551 Mathematical Methods -I 3+0
3. MAT - 552 Mathematical Methods- li 2+0
4, AST-511 Statistical Methods for Applied Sciences 1+1
5. AST - 531 Data Analysi Using Statistical Packages 1+1
6. AST - 560" Probability Theory 1+1
7. AST-561"  Statistical Methods 2+1
8. AST-562"  Statistical Inference 2+1
9. AST -563"  Multivariate Analysis 2+1
10. AST-564" Design of Experiments 2+1
11. AST-565" Sampling Techniques 2+1
12. AST-566 Statistical Genetics 2+1
13. AST-567" Apllied Regression Analysis 2+1
14. AST-568 Statistical Computing 0+2
15. AST-569 Time Series Analysis 1+1
17. AST-570 Actuarial Statistics 1+1
18. AST-571 Bioinformatics 1+1
19. AST-572 Econometrics 1+1
20. AST-573 Statistical Quality Control 1+1
21. AST-574 Optimisation Techniques 1+1
22. AST-575 Demography 1+1
23. AST-576 Statistical Methods for Life Sciences 1+1
24.  AST-577 Statistical Ecology 1+1
*Core courses
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Course Contents

MAT -501 MATHEMATICAL METHODS FOR APPLIED SCIENCES 2+0
Theory

Unit |

Variables and functions; limit and continuity. Specific functions. Differentiation: theorems of
differentiation, differentiation of logarithmic, trigonometric, exponential and inverse functions, function of
a function, derivative of higher order, partial derivatives. Application of derivatives in agricultural research;
determination of points of inflexion, maxima and minima in optimization, etc.

Unit Il

Integration as a reverse process of differentiation, methods of integration, reduction formulae,
definite integral; Applications of integration in agricultural research with special reference to economics
and genetics, engineering, etc.

Unit Il

Vectors and vector spaces, Matrices, notations and operations, laws of matrix algebra; transpose
and inverse of matrix; Eigen values and eigen vectors. Determinants - evaluation and properties of
determinants, application of determinants and matrices in solution of equation for

economic analysis.
Unit IV
Set theory-set operations, finite and infinite sets, operations of set, function defined in terms of sets.

Suggested Readings

Harville, D.A., 1997, Matrix Algebra from a Statistician’s Perspective. Springer.
Hohn, F.E., 1973, Elementary Matrix Algebra. Macmillan.

Searle, S.R., 1982, Matrix Algebra Useful for Statistics. John Wiley.

Stewart, J., 2007, Calculus. Thompson.

Thomas, G.B. Jr. and Finney, R.L., 1996, Calculus. 9th Ed. Pearson Edu.

MAT - 551 MATHEMATICAL METHODS -1 3+0
Theory
Unit |

Real Analysis: Convergence and divergence of infinite series, use of comparison tests -D’Alembert’s
Ratio - test, Cauchy’s nth root test, Raabe’s test, Kummer’s test, Gauss test. Absolute and conditional
convergence. Riemann integration, concept of Lebesgue integration, power series, Fourier, Laplace and
Laplace -Steiltjes’ transformation.
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Unit Il

Calculus: Limit and continuity, differentiation of functions, successive differentiation, partial differentiation,
mean value theorems, Taylor and Maclaurin’s series. Application of derivatives, L’hospital’s rule. Integration
of rational, irrational and trigonometric functions. Application of integration.

Unit Il

Differential equation: Differential equations of first order, linear differential equations of higher order with
constant coefficient.

Unit IV

Numerical Analysis: Simple interpolation, Divided differences, Numerical differentiation and
integration.

Suggested Readings

Bartle, R.G., 1976, Elements of Real Analysis. John Wiley.

Chatterjee, S.K., 1970, Mathematical Analysis. Oxford & IBH.

Gibson, G.A., 1954, Advanced Calculus. Macmillan.

Henrice, P., 1964. Elements of Numerical Analysis. John Wiley.
Hildebrand, F.B., 1956, Introduction to Numerical Analysis. Tata McGraw Hill.
Priestley, H.A., 1985, Complex Analysis. Clarenton Press.

Rudin, W., 1985, Principles of Mathematical Analysis. McGraw Hill.
Sauer, T., 2006, Numerical Analysis With CD-Rom. Addison Wesley.
Scarborough, J.B., 1976, Numerical Mathematical Analysis. Oxford & IBH.
Stewart J. 2007, Calculus. Thompson.

Thomas, G.B., Jr. and Finney, R.L., 1996, Calculus. 9th Ed. Pearson Edu.

MAT - 552 MATHEMATICAL METHODS - I 2+0
Theory
Unitls

Linear Algebra: Group, ring, field and vector spaces, Sub-spaces, basis, Gram Schmidt’'s
orthogonalization, Galois field - Fermat's theorem and primitive elements. Linear transformations. Graph
theory: Concepts and applications

Unit Il

Matrix Algebra: Basic terminology, linear independence and dependence of vectors. Row and column
spaces, Echelon form. Determinants, rank and inverse of matrices. Special matrices — idempotent,
symmetric, orthogonal, Unitary, Similar. Eigen values and Eigen vectors.

Unit Il

Solutions of linear equations, Equations having many solutions. Partial derivative of higher
order, Euler’s Theorem, Total Differential, Differentiation of implicit and parametric functions, Langrangian
Multipliers and Jacobian.
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Unit IV

Beta and Gamma functions and their properties. Double integration, triple integration, valome
integration and Dirichlets integrals. Differential equations- Homogenous equations, Exact equations,
Langranges equations, simultaneous linear equation.

Suggested Readings

Aschbacher, M., 2000, Finite Group Theory. Cambridge University Press.

Deo, N., 1984, Graph Theory with Application to Engineering and Computer Science. Prentice Hall of India.
Gentle, J.E., 2007, Matrix Algebra: Theory, Computations and Applications in Statistics. Springer.
Graybill, F.E.,1961, Introduction to Matrices with Applications in Statistics. Wadsworth Publ.
Hadley, G., 1969, Linear Algebra. Addison Wesley.

Harville, D.A., 1997, Matrix Algebra from a Statistician’s Perspective. Springer.

Rao, C.R., 1965, Linear Statistical Inference and its Applications. 2nd Ed. John Wiley.
Robinson, D.J.S., 1991, A Course in Linear Algebra with Applications. World Scientific.

Searle, S.R., 1982, Matrix Algebra Useful for Statistics. John Wiley.

Seber, G.A.F,, 2008, A Matrix Handbook for Statisticians. John Wiley.

AST - 511 STATISTICAL METHODS FOR APPLIED SCIENCES 1+1
Theory
Unit |
Theory of probability. Random variable and mathematical expectation.
Unit Il

Discrete and continuous probability distributions: Binomial, Poisson, Normal distribution, their
applications. Concept of sampling distribution: Tests of significance based on Normal, chi-square, t and
F distributions. Large sample theory. Concept of correlation and regression.

Unit Il

Concept of Analysis of variance, Introduction to sampling techniques- simple random sampling,
stratified random sampling and systematic sampling.

Unit IV

Non-parametric tests - sign, Wilcoxon, Mann-Whitney U-test, Wald Wolfowitz run test, Run
test for the randomness of a sequence. Median test, Kruskal- Wallis test, Friedman two-way ANOVA
by ranks. Kendall's coefficient of concordance.

Practical

Fitting of distributions ~ Binomial, Poisson, Normal; Large sample tests, testing of hypothesis
based on exact sampling distributions ~ chi square, t and F, Correlation and regression analysis,
Nonparametric tests. Simple random sampling stratified random sampling and systematic sampling.
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Suggested Readings

Anderson, T.W., 1958, An Introduction to Multivariate Statistical Analysis. John Wiley.

Dillon, W.R. and Goldstein, M., 1984, Multivariate Analysis - Methods and Applications. John Wiley.
Goon, A.M., Gupta, M.K. and Dasgupta, B., 1977, An Outline of Statistical Theory. Vol. I. The World Press.
Goon, A.M., Gupta, M.K. and Dasgupta, B., 1983, Fundamentals of Statistics. Vol. I. The World Press.
Hoel, P.G,, 1971, Introduction to Mathematical Statistics. John Wiley.

Hogg, R.V. and Craig, T.T., 1978, Introduction to Mathematical Statistics. Macmillan.

Morrison, D.F., 1976, Multivariate Statistical Methods. McGraw Hill.

Siegel, S., Johan, N. and Casellan, Jr., 1956, Non-parametric Tests for Behavior Sciences. John Wiley.
Learning Statistics: http://freestatistics.altervista.org/en/learning.php.

Electronic Statistics Text Book: http://www.statsoft.com/textbook/stathome.html.

AST - 531 DATA ANALYSIS USING STATISTICAL PACKAGES 1+1
Theory
Unit |

Use of Software packages for: Summarization and tabulation of data; Descriptive statistics;
Graphical representation of data, Exploratory data analysis.

Unit Il

Fitting and testing the goodness of fit of discrete and continuous probability distributions;
Testing of hypothesis based on large sample test statistics; Testing of hypothesis using chi-square, t
and F statistics.

Unit Il

Concept of analysis of variance and covariance of data for single factor, multi-factor, one-way
and multi-classified experiments, contrast analysis, multiple comparisons, Analyzing crossed and nested
classified designs.

Unit IV

Analysis of mixed models; Estimation of variance components; Testing the significance of
contrasts; Correlation and regression including multiple regression.

UnitVv

Monte Carlo methods, Spatial statistics; spatial sampling; hierarchical modeling. Analysis of
cohort studies, case-control studies and randomized clinical trials, techniques in the analysis of survival
data and longitudinal studies, Approaches to handling missing data, and meta-analysis.

Practical

Use of software packages for summarization and tabulation of data, obtaining descriptive
statistics, graphical representation of data. Robust Estimation, Testing linearity and normality assumption,
Estimation of trimmed means etc., Cross tabulation of data including its statistics, cell display and
table format and means for different sub-classifications; Fitting and testing the goodness of fit of probability
distributions; Testing the hypothesis for one sample t-test, two sample t-test, paired t-test, test for large
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samples - Chi-squares test, F test, One way analysis of variance , contrast and its testing, pairwise
comparisons; Multiway classified analysis of variance - cross-classification, nested classification, factorial
set up, fixed effect models, random effect models, mixed effect models, estimation of variance
components; Generalized linear models - analysis of unbalanced data sets, testing and significance of
contrasts, Estimation of variance components in unbalanced data sets - maximum likelihood, ANOVA,
REML, MINQUE; Bivariate and partial correlation, Distances - to obtain a distance matrix, dissimilarity
measures, similarity measures; Linear regression, Multiple regression, Spatial modeling, cohort studies;
Clinical trials, analysis of survival data; Handling missing data.

Suggested Readings
Anderson, C.W. and Loynes, R.M., 1987, The Teaching of Practical Statistics. John Wiley.
Atkinson, A.C., 1985, Plots Transformations and Regression. Oxford University Press.

Chambers, J.M., Cleveland, W.S., Kleiner, B. and Tukey, P.A., 1983, Graphical Methods for Data Analysis.
Wadsworth, Belmount, California.

Chatfield, C. and Collins, A.J., 1980, Introduction to Multivariate Analysis. Chapman & Hall.

Chatfield, C., 1983, Statistics for Technology. 3 Ed. Chapman & Hall.

Chatfield, C., 1995, Problem Solving: A Statistician’s Guide. Chapman & Hall.

Cleveland, W.S., 1985, The Elements of Graphing Data. Wadsworth, Belmont, California.

Ehrenberg, A.S.C., 1982, A Primer in Data Reduction. John Wiley.

Erickson, B.H. and Nosanchuk, T.A., 1992, Understanding Data. 2nd Ed. Open University Press, Milton Keynes.
Snell, E.J. and Simpson, H.R., 1991, Applied Statistics: A Handbook of GENSTAT Analyses. Chapman & Hall.
Sprent, P., 1993, Applied Non-parametric Statistical Methods. 2nd Ed. Chapman & Hall.

Tufte, E.R., 1983, The Visual Display of Quantitative Information. Graphics Press, Cheshire, Conn.

Velleman, P.F. and Hoaglin, D.C., 1981, Application, Basics and Computing of Exploratory Data Analysis.
Duxbury Press.

Weisberg, S., 1985, Applied Linear Regression. John Wiley.

Wetherill, G.B., 1982, Elementary Statistical Methods. Chapman & Hall.

Wetherill, G.B.,1986, Regression Analysis with Applications. Chapman & Hall.
Learning Statistics: http://freestatistics.altervista.org/en/learning.php.

Free Statistical Softwares: http://freestatistics.altervista.org/en/stat.php.

Statistics Glossary http://www.cas.lancs.ac.uk/glossary_v1.1/main.html.

Course on Experimental design: http://www.stat.sc.edu/~grego/courses/stat706/.
Design Resources Server: www.iasri.res.in/design.

Analysis of Data: Design Resources Server.
http://www.iasri.res.in/design/Analysis%200f%20data/Analysis%200f%2Data.html.
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AST - 560 PROBABILITY THEORY 1+1

Theory
Unit |

Basic concepts of probability. Elements of measure theory: class of sets, field, sigma field,
minimal sigma field, Borel sigma field in R, measure, probability measure. Axiomatic approach to
probability. Properties of probability based on axiomatic definition. Addition and multiplication theorems.
Conditional probability and independence of events. Bayes theorem.

Unit Il

Random variables: definition of random variable, discrete and continuous, functions of random
variables. Probability mass function and Probability density function, Distribution function and its
properties. Notion of bivariate random variables, bivariate distribution function and its properties. Joint,
marginal and conditional distributions. Independence of random variables. Transformation of random
variables (two dimensional case only). Mathematical expectation: Mathematical expectation of functions
of arandom variable. Raw and central moments and their relation, covariance, skewness and kurtosis.
Addition and multiplication theorems of expectation. Definition of moment generating function, cumulating
generating function, probability generating function and statements of their properties.

Unit Il

Conditional expectation and conditional variance. Characteristic function and its properties.
Inversion and unigueness theorems. Functions, which cannot be characteristic functions. Chebyshev,
Markov, Cauchy-Schwartz, Jenson, Liapounov, holder’s and Minkowsky's inequalities. Sequence of
random variables and modes of convergence (convergence in distribution, in probability, almost surely,
and quadratic mean) and their interrelations. Statement of Slutsky’s theorem. Borel —Cantelli lemma
and Borel 0-1 law.

Unit IV

Laws of large numbers: WLLN, Bernoulli and Kintchin’s WLLN. Kolmogorov inequality,
Kolmogorov's SLLNs. Central Limit theorems: Demoviere- Laplace CLT, Lindberg — Levy CLT, Liapounov
CLT, Statement of Lindeberg-Feller CLT and simple applications. Definition of quantiles and statement
of asymptotic distribution of sample quantiles.

UnitVv

Classification of Stochastic Processes, Examples. Markov Chain and classification of states
of Markov Chain.

Practical

Problems on the above topics
Suggested Readings
Ash, R,B., 2000, Probability and Measure Theory. 2" Ed. Academic Press.
Billingsley, P., 1986, Probability and Measure. 2nd Ed. John Wiley.
Capinski, M. and Zastawniah, 2001, Probability Through Problems. Springer.
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Dudewicz, E.J. and Mishra, S.N., 1988, Modern Mathematical Statistics. John Wiley.

Feller, W., 1972, An Introduction to Probability Theory and its Applications. Vols. 1., Il. John Wiley.
Loeve, M., 1978, Probability Theory. 4™ Ed. Springer.

Marek, F., 1963, Probability Theory and Mathematical Statistics. John Wiley.

Rohatgi VK & Saleh AK Md. E. 2005. An Introduction to Probability and Statistics. 2" Ed. John Wiley.

AST - 561 STATISTICAL METHODS 2+1
Theory
Unit |

Descriptive statistics: probability distributions: Discrete probability distributions ~ Bernoulli,
Binomial, Poisson, Negative-binomial, Geometric and Hyper Geometric, uniform, multinomial ~ Properties
of these distributions and real life examples. Continuous probability distributions ~ rectangular,
exponential, Cauchy, normal, gamma, beta of two kinds, Weibull, lognormal, logistic, Pareto. Properties
of these distributions. Probability distributions of functions of random variables.

Unit Il

Concepts of compound, truncated and mixture distributions (definitions and examples).
Pearsonian curves and its various types. Sampling distributions of sample mean and sample variance
from Normal population, central and non—central chi-Square, t and F distributions, their properties and
inter relationships.

Unit Il

Concepts of random vectors, moments and their distributions. Bivariate Normal distribution -
marginal and conditional distributions. Distribution of quadratic forms. Cochran theorem. Correlation,
rank correlation, correlation ratio and intra-class correlation. Regression analysis, partial and multiple
correlation and regression.

Unit IV

Sampling distribution of correlation coefficient, regression coefficient, correlation ratio, intra
class correlation coefficient. Categorical data analysis - loglinear models, Association between attributes.
Variance Stabilizing Transformations.

UnitVv

Order statistics, distribution of r-th order statistics, joint distribution of several order statistics
and their functions, marginal distributions of order statistics, distribution of range, median, etc.

Practical

Fitting of discrete distributions and test for goodness of fit; Fitting of continuous distributions
and test for goodness of fit; Fitting of truncated distribution; Computation of simple, multiple and partial
correlation coefficient, correlation ratio and intra-class correlation; Regression coefficients and regression
equations; Fitting of Pearsonian curves; Analysis of association between attributes, categorical data
and log-linear models.
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Suggested Readings

Agresti, A., 2002, Categorical Data Analysis. 2" Ed. John Wiley.

Arnold, B.C., Balakrishnan, N. and Nagaraja, H.N., 1992, A First Course in Order Statistics. John Wiley.
David, H.A. and Nagaraja, H.N., 2003, Order Statistics. 3rd Ed. John Wiley.

Dudewicz, E.J. and Mishra, S.N., 1988, Modern Mathematical Statistics. John Wiley.

Huber, P.J., 1981, Robust Statistics. John Wiley.

Johnson NL, Kotz S & Balakrishnan N. 2000. Continuous Univariate Distributions. John Wiley.
Johnson NL, Kotz S & Balakrishnan N. 2000. Discrete Univariate Distributions. John Wiley.

Marek F. 1963. Probability Theory and Mathematical Statistics. John Wiley.

Rao CR. 1965. Linear Statistical Inference and its Applications. John Wiley.

Rohatgi VK & Saleh AK Md. E. 2005. An Introduction to Probability and Statistics. 2nd Ed. John Wiley.

AST - 562 STATISTICAL INFERENCE 2+1
Theory
Unit |

Concepts of point estimation: MSE, unbiasedness, consistency, efficiency and sufficiency.
Statement of Neyman’s Factorization theorem with applications. MVUE, Rao-Blackwell theorem,
completeness, Lehmann- Scheffe theorem. Fisher information, Cramer-Rao lower bound and its
applications.

Unit Il

Moments, minimum chi-square, least square and maximum likelihood methods of estimation
and statements of their properties. Interval estimation-Confidence level, Cl using pivots and shortest
length CI. Cl for the parameters of Normal, Exponential, Binomial and Poisson distributions.

Unit Il

Fundamental notions of hypothesis testing-statistical hypothesis, statistical test, critical region,
types of errors, test function, randomized and nonrandomized tests, level of significance, power function,
most powerful tests: Neyman-Pearson fundamental lemma, MLR families and UMP tests for one
parameter exponential families. Concepts of consistency, unbiasedness and invariance of tests. Likelihood
Ratio tests, statement of asymptotic properties of LR tests with applications (including homogeneity of
means and variances).Relation between confidence interval estimation and testing of hypothesis.

Unit IV

Notions of sequential vs fixed sample size techniques. Wald’'s SPRT for testing simple null
hypothesis vs simple alternative. Termination property of SPRT, SPRT for Binomial, Poisson, Normal
and Exponential distributions. Concepts of loss, risk and decision functions, admissible and optimal
decision functions, estimation and testing viewed as decision problems, conjugate families, Bayes and
Minimax decision functions with applications to estimation with quadratic loss.
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UnitVv

Non-parametric tests: Sign test, Wilcoxon signed rank test, Runs test for randomness,
Kolmogorov — Smirnov test for goodness of fit, Median test and Wilcoxon-Mann-Whitney U-test. Chi-
square test for goodness of fit and test for independence of attributes. Kruskal —Wallis and Friedman’s
tests. Spearman’s rank correlation and Kendall's Tau tests for independence.

Practical

Methods of estimation - Maximum Likelihood, Minimum ?2 and Moments; Confidence Interval
Estimation; MP and UMP tests; Large Sample tests; Non-parametric tests, Sequential Probability
Ratio Test; Decision functions.

Suggested Readings

Box, G.E.P. and Tiao, G.C., 1992, Bayesian Inference in Statistical Analysis. John Wiley.

Casela, G. and Berger, R.L., 2001, Statistical Inference. Duxbury Thompson Learning.

Christensen, R., 1990, Log Linear Models. Springer.

Conover, W.J., 1980, Practical Nonparametric Statistics. John Wiley.

Dudewicz, E.J. and Mishra, S.N., 1988, Modern Mathematical Statistics. John Wiley.

Gibbons, J.D., 1985, Non Parametric Statistical Inference. 2nd Ed. Marcel Dekker.

Kiefer, J.C., 1987, Introduction to Statistical Inference. Springer.

Lehmann, E.L., 1986, Testing Statistical Hypotheses. John Wiley.

Lehmann, E.L., 1986, Theory of Point Estimation. John Wiley.

Randles, R.H. and Wolfe, D.S., 1979, Introduction to the Theory of Nonparametric Statistics. John Wiley.
Rao, C.R., 1973, Linear Statistical Inference and its Applications. 2nd Ed. John Wiley.

Rohatgi, V.K. and Saleh, A.K. Md. E., 2005, An Introduction to Probability and Statistics. 2nd Ed. John Wiley.
Rohtagi, V.K., 1984, Statistical Inference. John Wiley

Sidney, S. and Castellan, N.J. Jr., 1988, Non Parametric Statistical Methods for Behavioral Sciences. McGraw
Hill.

Wald, A., 2004, Sequential Analysis. Dover Publ.

AST - 564 DESIGN OF EXPERIMENTS 2+1
Theory
Unit |

Elements of linear estimation, Gauss Markoff Theorem, relationship between BLUEs and linear
zero-functions. Aitken’s transformation, test of hypothesis, analysis of variance, partitioning of degrees
of freedom.

Unit Il

Orthogonality, contrasts, mutually orthogonal contrasts, analysis of covariance; Basic principles
of design of experiments, uniformity trials, size and shape of plots and blocks.
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Unit Il

Basic designs - completely randomized design, randomized complete block design and Latin
square design; orthogonal Latin squares, mutually orthogonal Latin squares (MOLS), Youden square
designs, Graeco Latin squares.

Unit IV

Balanced incomplete block (BIB) designs — general properties and analysis without and with
recovery of intra block information, construction of BIB designs. Partially balanced incomplete block
designs with two associate classes - properties, analysis and construction, Lattice designs, alpha
designs, cyclic designs, augmented designs, general analysis of block designs.

UnitVv

Factorial experiments, confounding in symmetrical factorial experiments (2n and 3n series),
partial and total confounding, fractional factorials, asymmetrical factorials.

Unit VI

Designs for fitting response surface; Cross-over designs. Missing plot technique; Split plot and
Strip plot design; Groups of experiments; Sampling in field experiments.

Practical

Determination of size and shape of plots and blocks from uniformity trials data; Analysis of data
generated from completely randomized design, randomized complete block design; Latin square design,
Youden square design; Analysis of data generated from a BIB design, lattice design, PBIB designs; 2n,
3n factorial experiments without and with confounding; Split and strip plot designs, repeated measurement
design; Missing plot techniques, Analysis of covariance; Analysis of Groups of experiments, Analysis
of clinical trial experiments. Sampling in field experiments.

Suggested Readings

Chakrabarti, M.C., 1962, Mathematics of Design and Analysis of Experiments. Asia Publ. House.
Cochran, W.G. and Cox, D.R., 1957, Experimental Designs. 2nd Ed. John Wiley.

Dean, A.M. and Voss, D., 1999, Design and Analysis of Experiments. Springer.

Dey, A. and Mukerjee, R., 1999, Fractional Factorial Plans. John Wiley.

Dey, A. 1986., Theory of Block Designs. Wiley Eastern.

Hall, M. Jr., 1986, Combinatorial Theory. John Wiley.

John, J.A. and Quenouille, M.H., 1977, Experiments: Design and Analysis. Charles & Griffin.
Kempthorne, O., 1976, Design and Analysis of Experiments. John Wiley.

Khuri, A.l. and Cornell, J.A., 1996, Response Surface Designs and Analysis. 2nd Ed. Marcel Dekker.
Kshirsagar, A.M., 1983, A Course in Linear Models. Marcel Dekker.

Montgomery, D.C., 2005, Design and Analysis of Experiments. John Wiley.

Raghavarao, D., 1971, Construction and Combinatorial Problems in Design of Experiments. John Wiley.
Searle, S.R., 1971, Linear Models. John Wiley.

Street, A.P. and Street, D.J., 1987, Combinatorics of Experimental Designs. Oxford Science Publ.

Design Resources Server. Indian Agricultural Statistics Research Institute(ICAR), New Delhi-110012, India.
www.iasri.res.in/design.
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AST - 565 SAMPLING TECHNIQUES 2+1

Theory
Unit |

Sample survey vs complete survey, probability sampling, sample space, sampling design,
sampling strategy; Inverse sampling; Determination of sample size; Confidence-interval; Simple random
sampling, Estimation of population proportion, Stratified random sampling, Number of strata and optimum
points of stratification.

Unit Il

Ratio and regression methods of estimation, Cluster sampling, Systematic sampling, Multistage
sampling with equal probability, Separate and combined ratio estimator, Double sampling, Successive
sampling —two occasions.

Unit Il

Non-sampling errors — sources and classification, Non-response in surveys, Imputation methods,
Randomized response techniques, Response errors — interpenetrating sub-sampling.

Unit IV

Sampling with varying probabilities with and without replacement, PPS sampling, Cumulative
method and Lahiri’'s method of selection, Horvitz Thompson estimator, Ordered and unordered estimators,
Sampling strategies due to Midzuno-Sen and Rao-Hartley-Cochran. Inclusion probability proportional to
size sampling, PPS systematic sampling, Multistage sampling with unequal probabilities, Self weighting
design PPS sampling.

UnitVv

Unbiased ratio and regression type estimators, Multivariate ratio and regression type of estimators,
Design effect, Bernoulli and Poisson sampling.

Practical

Determination of sample size and selection of sample; Simple random sampling, Inverse
sampling, Stratified random sampling, Cluster sampling, systematic sampling; Ratio and regression
methods of estimation; Double sampling, multi-stage sampling, Imputation methods; Randomized
response techniques; Sampling with varying probabilities.

Suggested Readings

Cassel, C.M., Sarndal, C.E. and Wretman, J.H., 1977, Foundations of Inference in Survey Sampling. John
Wiley.

Chaudhari, A. and Stenger, H., 2005, Survey Sampling Theory and Methods. 2nd Ed. Chapman & Hall.
Chaudhari, A. and Voss, J.W.E., 1988, Unified Theory and Strategies of Survey Sampling. North Holland.
Cochran, W.G,, 1977, Sampling Techniques. John Wiley.

Hedayat, A.S. and Sinha, B.K., 1991, Design and Inference in Finite Population Sampling. John Wiley.
Kish, L., 1965, Survey Sampling. John Wiley.

Murthy, M.N., 1977, Sampling Theory and Methods. 2nd Ed. Statistical Publ. Society, Calcutta.
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Raj, D. and Chandhok, P., 1998, Sample Survey Theory. Narosa Publ.
Sarndal, C.E., Swensson, B. and Wretman, J., 1992, Models Assisted Survey Sampling. Springer.

Sukhatme, P.V., Sukhatme, B.V., Sukhatme, S. and Asok, C., 1984, Sampling Theory of Surveys with Applications.
lowa State University Press and Indian Society of Agricultural Statistics, New Delhi.

Thompson, S.K., 2000, Sampling. John Wiley.

AST - 566 STATISTICAL GENETICS 2+1
Theory

Unit |

Physical basis of inheritance. Analysis of segregation, detection and estimation of linkage for
gualitative characters. Amount of information about linkage, combined estimation, disturbed segregation.

Unit Il

Gene and genotypic frequencies, Random mating and Hardy —Weinberg law, Application and
extension of the equilibrium law, Fisher’s fundamental theorem of natural selection. Disequilibrium due
to linkage for two pairs of genes, sex-linked genes, Theory of path coefficients.

Unit Il

Concepts of inbreeding, Regular system of inbreeding. Forces affecting gene frequency - selection,
mutation and migration, equilibrium between forces in large populations, Random genetic drift, Effect of
finite population size.

Unit IV

Polygenic system for quantitative characters, concepts of breeding value and dominance
deviation. Genetic variance and its partitioning, Effect of inbreeding on quantitative characters, Multiple
allelism in continuous variation, Sex-linked genes, Maternal effects - estimation of their contribution.

UnitVv

Correlations between relatives, Heritability, Repeatability and Genetic correlation. Response
due to selection, Selection index and its applications in plants and animals improvement programmes,
Correlated response to selection.

Unit VI

Restricted selection index. Variance component approach and linear regression approach for
the analysis of GE interactions. Measurement of stability and adaptability for genotypes. Concepts of
general and specific combining ability. Diallel and partial diallel crosses - construction and analysis.

Practical

Test for the single factor segregation ratios, homogeneity of the families with regard to single
factor segregation; Detection and estimation of linkage parameter by different procedures; Estimation
of genotypic and gene frequency from a given data. Hardy-Weinberg law; Estimation of changes in gene
frequency due to systematic forces, inbreeding coefficient, genetic components of variation, heritability
and repeatability coefficient, genetic correlation coefficient; Examination of effect of linkage, epistasis
and inbreeding on mean and variance of metric traits; Mating designs; Construction of selection index
including phenotypic index, restricted selection index. Correlated response to selection.
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Suggested Readings

Bailey, N.T.J., 1961, The Mathematical Theory of Genetic Linkage. Clarendon Press.
Balding, D.J., Bishop, M. and Cannings, C., 2001, Hand Book of Statistical Genetics. John Wiley.
Crow, J.F. and Kimura, M., 1970. An Introduction of Population Genetics Theory. Harper & Row.
Dahlberg, G.. 1948, Mathematical Methods for Population Genetics. Inter Science Publ.
East, E.M. and Jones, D.F, 1919, Inbreeding and Outbreeding. J B Lippincott.

Ewens, W.J., 1979, Mathematics of Population Genetics. Springer.

Falconer, D.S., 1985, Introduction to Quantitative Genetics. ELBL.

Fisher, R.A., 1949, The Theory of Inbreeding. Oliver & Boyd.

Fisher, R.A., 1950, Statistical Methods for Research Workers. Oliver & Boyd.

Fisher, R.A., 1958, The Genetical Theory of Natural Selection. Dover Publ.

Kempthorne, O., 1957. An Introduction to Genetic Statistics. The lowa State Univ. Press.
Lerner, .M., 1950, Population Genetics and Animal Improvement. Cambridge Univ. Press.
Lerner, I.M., 1954, Genetic Homeostasis. Oliver & Boyd.

Lerner, I.M., 1958, The Genetic Theory of Selection. John Wiley.

Li, C.C., 1982, Population Genetics. The University of Chicago Press.

Mather, K. and Jinks, J.L., 1977, Introduction to Biometrical Genetics. Chapman & Hall.
Mather, K. and Jinks, J.L., 1982, Biometrical Genetics. Chapman & Hall.

Mather, K., 1949, Biometrical Genetics. Methuen.

Mather, K., 1951, The Measurement of Linkage in Heredity. Methuen.

Narain, P., 1990, Statistical Genetics. Wiley Eastern.

AST - 567 APPLIED REGRESSION ANALYSIS 2+1
Theory
Unit |

Introduction to correlation analysis and its measures; Correlation from grouped data, Biserial
correlation, Rank correlation; Testing of population correlation coefficients; Multiple and partial correlation
coefficients and their testing, Auto correlation. Simple and Multiple linear regressions: Least squares
fit, Properties and examples. Polynomial regression: Use of orthogonal polynomials.

Unit Il

Assumptions of regression; diagnostics and transformations; Examination of residuals ~
Studentized residuals, applications of residuals in detecting outliers, identification of influential
observations. Lack of fit, Pure error. Testing homoscedasticity and normality of errors, Durbin-Watson
test. Use of R2 for examining goodness of fit.

Unit Il

Concepts of Least median of squares and its applications; Concept of multicollinearity, Analysis
of multiple regression models, estimation and testing of regression parameters, sub-hypothesis testing,
restricted estimation. Regression equation on grouped data, various methods for selecting best regression
equation.
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Unit IV

Weighted least squares method: Properties, and examples. Box-Cox family of transformations.
Use of dummy variables, Selection of variables: Forward selection, Backward elimination. Stepwise and
Stagewise regressions.

Unit VvV
Introduction to non-linear models, nonlinear estimation: Least squares for nonlinear models.
Practical

Multiple regression fitting with three and four independent variables; Estimation of residuals,
their applications in outlier detection, distribution of residuals; Test of homoscedasticity, and normality,
Box-Cox transformation; Restricted estimation of parameters in the model, hypothesis testing, Step
wise regression analysis; Least median of squares norm, Orthogonal polynomial fitting.

Suggested Readings
Barnett, V. and Lewis, T., 1984, Outliers in Statistical Data. John Wiley.

Belsley, D.A., Kuh, E. and Welsch, R.E., 2004, Regression Diagnostics- Identifying Influential Data and Sources
of Collinearity. John Wiley.

Chatterjee, S., Hadi, A. and Price, B., 1999, Regression Analysis by Examples. John Wiley.

Draper, N.R. and Smith, H., 1998, Applied Regression Analysis. 3rd Ed. John Wiley.

McCullagh, P. and Nelder, J.A., 1999, Generalized Linear Models. 2nd Ed. Chapman & Hall.

Montgomery, D.C., Peck, E.A. and Vining, G.G., 2003, Introduction to Linear Regression Analysis. 3rd Ed. John
Wiley.

Rao, C.R., 1973, Linear Statistical Inference and its Applications. 2nd Ed. John Wiley.

AST - 568 STATISTICAL COMPUTING 0+2
Practical

Introduction to statistical packages and computing: data types and structures, pattern
recognition, classification, association rules, graphical methods. Data analysis principles and practice

Concept of analysis of variance and covariance of data for single factor, multi-factor, one-way
and multi-classified experiments, contrast analysis, multiple comparisons, factorial set up, fixed effect
models, random effect models, mixed effect models, estimation of variance components; Generalized
linear models - analysis of unbalanced data sets, testing and significance of contrasts. Analyzing
crossed and nested classified designs.

ANOVA, regression and categorical data methods; model formulation, fitting, diagnostics and
validation; Matrix computations in linear models. Analysis of discrete data.

Numerical linear algebra, numerical optimization, graphical techniques, numerical
approximations, numerical integration and Monte Carlo methods.

Spatial statistics; spatial sampling; hierarchical modeling. Discriminant function; Factor analysis;
Principal component analysis; Analysis of time series data, Fitting of non-linear models; Time series
data; Spatial analysis; Neural networks.
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Analysis of cohort studies, case-control studies and randomized clinical trials, techniques in
the analysis of survival data and longitudinal studies, Approaches to handling missing data, and meta-
analysis.

Data management, Graphical representation of data, Descriptive statistics; Fitting and testing
the goodness of fit of probability distributions; Testing the hypothesis for one sample t-test, two sample
t-test, paired t-test, test for large samples - Chi-squares test and F test.

Estimation of variance components in unbalanced data sets - maximum likelihood, ANOVA,
REML, MINQUE.

Bivariate and partial correlation, Distances - to obtain a distance matrix, dissimilarity measures,
similarity measures; Linear regression, Multiple regression.

General linear models ~fitting and analysis of residuals, outlier detection;Categorical data
analysis, analysis of discrete data, analysis of binary data and Numerical algorithms.
Suggested Readings
Agresti, A., 2002, Categorical Data Analysis. 2nd Ed. John Wiley.
Everitt, B.S. and Dunn, G,, 1991, Advanced Multivariate Data Analysis. 2nd Ed. Arnold.
Geisser, S., 1993, Predictive Inference: An Introduction. Chapman & Hall.

Gelman, A. and Hill, J., 2006, Data Analysis Using Regression and Multilevel/Hierarchical Models. Cambridge
Univ. Press.

Gentle, J.E., Hardle, W. and Mori, Y., 2004, Handbook of Computational Statistics - Concepts and Methods.
Springer.

Han, J. and Kamber, M., 2000, Data Mining: Concepts and Techniques. Morgan.

Hastie, T., Tibshirani, R. and Friedman, R., 2001, The Elements of Statistical Learning: Data Mining, Inference
and Prediction. Springer.

Kennedy, W.J. and Gentle JE. 1980. Statistical Computing. Marcel Dekker.

Miller, R.G. Jr., 1986, Beyond ANOVA, Basics of Applied Statistics. John Wiley.

Rajaraman, V., 1993, Computer Oriented Numerical Methods. Prentice-Hall.

Ross, S., 2000, Introduction to Probability Models. Academic Press.

Ryan, B.F. and Joiner, B.L., 1994, MINITAB Handbook. 3rd Ed. Duxbury Press.

Simonoff, J.S., 1996, Smoothing Methods in Statistics. Springer.

Snell, E.J., 1987, Applied Statistics: A Handbook of BMDP Analyses. Chapman & Hall.

Thisted, R.A.. 1988, Elements of Statistical Computing. Chapman & Hall.

Venables, W.N. and Ripley, B.D., 1999, Modern Applied Statistics With S-Plus. 3rd Ed. Springer.

AST - 569 TIME SERIES ANALYSIS 1+1
Theory
Unit |

Components of a time-series. Autocorrelation and Partial autocorrelation functions, Correlogram
and periodogram analysis.
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Unit Il

Linear stationary models: Autoregressive, Moving average and Mixed processes. Linear non-
stationary models: Autoregressive integrated moving average processes.

Unit Il

Forecasting: Minimum mean square forecasts and their properties, Calculating and updating
forecasts.

Unit IV

Model identification: Objectives, Techniques, and Initial estimates. Model estimation: Likelihood
function, Sum of squares function, Least squares estimates. Seasonal models. Intervention analysis
models and Outlier detection.

Practical

Time series analysis, autocorrelations, correlogram and periodogram; Linear stationary model;
Linear non-stationary model; Model identification and model estimation; Intervention analysis and outliers
detection.

Suggested Readings

Box, G.E.P., Jenkins, G.M. and Reinsel, G.C., 2007, Time Series Analysis: Forecasting and Control. 3rd Ed.
Pearson Edu.

Brockwell, P.J. and Davis, R.A., 2002, Introduction to Time Series and Forecasting. 2nd Ed. Springer.
Chatterjee, S., Hadi, A. and Price, B.,1999, Regression Analysis by Examples. John Wiley.

Draper, N.R. and Smith, H., 1998, Applied Regression Analysis. 3rd Ed. John Wiley.

Johnston, J., 1984, Econometric Methods. McGraw Hill.

Judge, G.G, Hill, R.C., Griffiths, W.E., Lutkepohl, H. and Lee, T.C., 1988, Introduction to the Theory and Practice
of Econometrics. 2nd Ed. John Wiley.

Montgomery, D.C. and Johnson, L.A., 1976, Forecasting and Time Series Analysis. McGraw Hill.

Shumway, R.H. and Stoffer, D.S., 2006, Time Series Analysis and its Applications: With R Examples. 2nd Ed.
Springer.

AST -570 ACTUARIAL STATISTICS 1+1
Theory
Unit |

Insurance and utility theory, models for individual claims and their sums, survival function,
curtate future lifetime, force of mortality.

Unit Il

Life table and its relation with survival function, examples, assumptions for fractional ages,
some analytical laws of mortality, select and ultimate tables.

Unit Il

Multiple life functions, joint life and last survivor status, insurance and annuity benefits through
multiple life functions evaluation for special mortality laws. Multiple decrement models, deterministic
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and random survivorship groups, associated single decrement tables, central rates of multiple decrement,
net single premiums and their numerical evaluations.

Unit IV
Distribution of aggregate claims, compound Poisson distribution and its applications.
Unit VvV

Principles of compound interest: Nominal and effective rates of interest and discount, force of
interest and discount, compound interest, accumulation factor, continuous compounding.

Unit VI

Insurance payable at the moment of death and at the end of the year of death-level benefit
insurance, endowment insurance, deferred insurance and varying benefit insurance, recursions,
commutation functions.

Unit VII

Life annuities: Single payment, continuous life annuities, discrete life annuities, life annuities
with monthly payments, commutation functions, varying annuities, recursions, complete annuities-
immediate and apportionable annuities-due.

Unit VI

Net premiums: Continuous and discrete premiums, true monthly payment premiums, apportionable
premiums, commutation functions, accumulation type benefits. Payment premiums, apportionable
premiums, commutation functions, accumulation type benefits. Net premium reserves: Continuous and
discrete net premium reserve, reserves on a semi-continuous basis, reserves based on true monthly
premiums, reserves on an apportionable or discounted continuous basis, reserves at fractional durations,
allocations of loss to policy years, recursive formulas and differential equations for reserves, commutation
functions.

Unit IX

Some practical considerations: Premiums that include expenses-general expenses types of expenses,
per policy expenses. Claim amount distributions, approximating the individual model, stop-loss insurance.

Practical

Insurance and utility theory, Life table, Multiple life functions, joint life and last survivor status,
Distribution of aggregate claims, compound Poisson distribution, compound interest, Life annuities,
Net premiums, Claim amount distributions, stop-loss insurance.

Suggested Readings

Atkinson, M.E. and Dickson, D.C.M., 2000, An Introduction to Actuarial Studies. Elgar Publ.
Bedford, T. and Cooke, R., 2001, Probabilistic Risk Analysis. Cambridge.

Booth, P.M., Chadburn. R.G., Cooper, D.R., Haberman, S. and James, D.E., 1999, Modern Actuarial Theory and
Practice. Chapman & Hall.

Borowiak Dale, S., 2003, Financial and Actuarial Statistics: An Introduction. 2003. Marcel Dekker.

132



PG Curricula and Syllabi of
\ UAS, Dharwad 2009-10

Bowers, N.L., Gerber, H.U., Hickman, J.C., Jones, D.A . and Nesbitt, C.J., 1997, Actuarial Mathematics. 2nd Ed.
Society of Actuaries, Ithaca, lllinois.
Daykin, C.D., Pentikainen, T. and Pesonen, M., 1994, Practical Risk Theory for Actuaries. Chapman & Hall.

Klugman, S. A., Panjer, H.H., Willmotand, G.E. and Venter, G.G., 1998, Loss Models: From data to Decisions.
John Wiley.

Medina, P.K. and Merino, S., 2003, Mathematical Finance and Probability: A Discrete Introduction. Basel,
Birkhauser.

Neill, A., 1977, Life Contingencies. Butterworth-Heinemann.

Rolski, T., Schmidli, H., Schmidt, V. and Teugels, J., 1998, Stochastic Processes for Insurance and Finance.
John Wiley.

Rotar, V.I., 2006, Actuarial Models. The Mathematics of Insurance. Chapman & Hall/CRC.
Spurgeon, E.T., 1972, Life Contingencies. Cambridge Univ. Press.

AST - 571 BIOINFORMATICS 1+1
Theory
Unit |

Basic Biology: Cell, genes, gene structures, gene expression and regulation, Molecular tools,
nucleotides, nucleic acids, markers, proteins and enzymes, bioenergetics, single nucleotide
polymorphism, expressed sequence tag. Structural and functional genomics: Organization and structure
of genomes, genome mapping, assembling of physical maps, strategies and techniques for genome
sequencing and analysis.

Unit Il

Computing techniques: OS and Programming Languages — Linux, perl, bioperl, cgi, MySQL,
phpMyAdmin; Coding for browsing biological databases on web, parsing & annotation of genomic
sequences; Database designing; Computer networks — Internet, World wide web, Web browsers —
EMBnet, NCBI; Databases on public domain pertaining to Nucleic acid sequences, protein sequences,
SNPs, etc.; Searching sequence databases, Structural databases.

Unit Il

Statistical Techniques: MANOVA, Cluster analysis, Discriminant analysis, Principal component
analysis, Principal coordinate analysis, Multidimensional scaling; Multiple regression analysis; Likelihood
approach in estimation and testing; Resampling techniques — Bootstrapping and Jack-knifing; Hidden
Markov Models; Bayesian estimation and Gibbs sampling;

Unit IV

Tools for Bioinformatics: DNA Sequence Analysis — Features of DNA sequence analysis,
Approaches to EST analysis; Pairwise alignment techniques: Comparing two sequences, PAM and
BLOSUM, Global alignment (The Needleman and Wunsch algorithm), Local Alignment (The Smith-
Waterman algorithm), Dynamic programming, Pairwise database searching; Sequence analysis— BLAST
and other related tools, Multiple alignment and database search using motif models, ClustalW, Phylogeny;
Databases on SNPs; EM algorithm and other methods to discover common motifs in biosequences;
Gene prediction based on Neural Networks, Genetic algorithms, Hidden Markov models. Computational
analysis of protein sequence, structure and function; Design and Analysis of microarray experiments.
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Practical

Organization and structure of genomes, genome mapping, assembling of physical maps,
strategies and techniques. Computing techniques: OS and Programming Languages — Linux, perl,
bioperl, cgi, MySQL, phpMyAdmin. MANOVA, Cluster analysis, Discriminant analysis, Principal
component analysis, Principal coordinate analysis, Multidimensional scaling; Multiple regression
analysis; Likelihood approach in estimation and testing. PAM and BLOSUM, Global alignment.
Suggested Readings

Baldi, P. and Brunak, S., 2001 Bioinformatics: The Machine Learning Approach. 2nd Ed. (Adaptive Computation
and Machine Learning). MIT Press.

Baxevanis, A.D. and Francis, B.F. (Eds.), 2004, Bioinformatics: A Practical Guide to the Analysis of Genes and
Proteins. John Wiley.

Bergeron, B.P., 2002, Bioinformatics Computing. Prentice Hall.
Duda, R.O., Hart, P.E. and Stork, D.G., 1999, Pattern Classification. John Wiley.

Ewens, W.J. and Grant, G.R., 2001, Statistical Methods in Bioinformatics: An Introduction (Statistics for Biology
and Health). Springer.

Hunt, S. and Livesy, F. (Eds.), 2000, Functional Genomics: A Practical Approach (The Practical Approach
Series, 235). Oxford Univ. Press.

Jones, N.C. and Pevzner, P.A., 2004, An Introduction to Bioinformatics Algorithims. MIT Press.
Koski, T. and Koskinen, T., 2001, Hidden Markov Models for Bioinformatics.
Kluwer Krane, D.E. and Raymer, M.L., 2002, Fundamental Concepts of Bio-informatics. Benjamin / Cummings.

Krawetz, S.A. and Womble, D.D., 2003, Introduction to Bioinformatics: A Theoretical and Practical Approach.
Humana Press.

Lesk, A.M., 2002, Introduction to Bio-informatics. Oxford Univ. Press.

Percus, J.K., 2001, Mathematics of Genome Analysis. Cambridge Univ. Press.

Sorensen, D. and Gianola, D., 2002, Likelihood, Bayesian and MCMC Methods in Genetics. Springer.
Tisdall, J.D., 2001, Mastering Perl for Bioinformatics. O'Reilly & Associates.

Tisdall, J.D., 2003, Beginning Perl for Bioinformatics. O'Reilly & Associates.

Wang, J.T.L,, Zaki, M.J., Toivonen HTT & Shasha D. 2004. Data Mining in Bioinformatics. Springer.
Wu, C.H. and McLarty, J.W., 2000, Neural Networks and Genome Informatics. Elsevier.

Wunschiers, R., 2004, Computational Biology Unix/Linux, Data Processing and Programming. Springer.

AST -572 ECONOMETRICS 1+1
Theory
Unit |

Representation of Economic phenomenon, relationship among economic variables, linear and
non linear economic models, single equation general linear regression model, basic assumptions,
Ordinary least squares method of estimation for simple and multiple regression models; summary
statistics correlation matrix, co-efficient of multiple determination, standard errors of estimated parameters,
tests of significance and confidence interval estimation. BLUE properties of Least Squares estimates.
Chow test, test of improvement of fit through additional regressors. Maximum likelihood estimation.
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Unit Il

Heteroscedasticity, Auto-correlation, Durbin Watson test, Multicollinearity. Stochastic
regressors, Errors in variables, Use of instrumental variables in regression analysis. Dummy Variables.
Distributed Lag models: Koyck’s Geometric Lag scheme, Adaptive Expectation and Partial Adjustment
Mode, Rational Expectation Models and test for rationality.

Unit Il

Simultaneous equation model: Basic rationale, Consequences of simultaneous relations,
Identification problem, Conditions of Identification, Indirect Least Squares, Two-stage least squares, K-
class estimators, Limited Information and Full Information Maximum Likelihood Methods, Three stage
least squares, Generalized least squares, Recursive models, SURE Models. Mixed Estimation Methods,
use of instrumental variables, pooling of cross-section and time series data, Principal Component
Methods.

Unit IV

Problem and Construction of index numbers and their tests; fixed and chain based index
numbers; Construction of cost of living index number.

UnitVv

Demand analysis — Demand and Supply Curves; Determination of demand curves from market
data. Engel's Law and the Engel's Curves, Income distribution and method of its estimation, Pareto’s
Curve, Income inequality measures.

Practical

linear and non linear economic models, Heteroscedasticity, Auto-correlation, Durbin Watson
test, Multicollinearity. Stochastic regressors. Indirect Least Squares, Two-stage least squares, K-class
estimators, Limited Information and Full Information Maximum Likelihood Methods, Three stage least
squares, Generalized least squares, Recursive models, SURE Models. fixed and chain based index
numbers; Construction of cost of living index number. Engel's Law and the Engel's Curves.

Suggested Readings
Croxton, F.E. and Cowden, D.J., 1979, Applied General Statistics. Prentice Hall of India.
Johnston, J., 1984, Econometric Methods. McGraw Hill.

Judge, G.C., Hill, R.C., Griffiths, W.E., Lutkepohl, H. and Lee, T.C., 1988, Introduction to the Theory and Practice
of Econometrics. 2nd Ed. John Wiley.

Kmenta, J., 1986, Elements of Econometrics. 2nd Ed. University of Michigan Press.

Koop, G., 2007, Introduction to Econometrics. John Wiley.

Maddala, G.S., 2001, Introduction to Econometrics. 3rd Ed. John Wiley.

Pindyck, R.S. and Rubinfeld, D.L., 1998, Econometric Models and Economic Forecasts. 4th Ed. McGraw Hill.
Verbeek, M., 2008, A Guide to Modern Econometrics. 3rd Ed. John Wiley.
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AST -573 STATISTICAL QUALITY CONTROL 1+1
Theory
Unit |

Introduction to Statistical Quality Control; Control Charts for Variables — Mean, Standard deviation
and Range charts; Statistical basis; Rational subgroups.

Unit Il
Control charts for attributes- ‘np’, ‘p’ and ‘c’ charts.
Unit 1l

Fundamental concepts of acceptance, sampling plans, single, double and sequential sampling
plans for attributes inspection.

Unit IV
Sampling inspection tables for selection of single and double sampling plans.
Practical

Control Charts for Variables — Mean, Standard deviation and Range charts. np’, ‘p’ and ‘c’
charts. Single, double and sequential sampling plans for attributes inspection.
Suggested Readings
Cowden, D.J., 1957, Statistical Methods in Quality Control. Prentice Hall of India.
Dodge, H.F. and Romig, H.G., 1959, Sampling Inspection Tables. John Wiley.
Duncan, A. J., 1986, Quality Control and Industrial Statistics. 5th Ed. Irwin Book Co.
Grant, E.L. and Leavenworth, R.S., 1996, Statistical Quality Control. 7th Ed. McGraw Hill.
Montgomery, D.C., 2005, Introduction to Statistical Quality Control. 5th Ed. John Wiley.
Wetherhil, G. B., 1977. Sampling Inspection and Quality Control. Halsted Press.

AST - 574 OPTIMIZATION TECHNIQUES 1+1
Theory
Unit |

Classical Optimization Techniques: Necessary Conditions for an Extremum. Constrained
Optimization: Lagrange Multipliers, Statistical Applications. Optimization and Inequalities. Classical
Inequalities, like Cauchy-Schwarz Inequality, Jensen Inequality and Markov Inequality.

Unit Il
Transportation problem, queuing theory and risk analysis
Unit 1l

Linear programming Techniques — Simplex Method, Karmarkar’s Algorithm, Duality and
Sensitivity Analysis. Zero-sum Two-person Finite Games and Linear Programming. Integer Programming.
Statistical Applications.
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Unit IV

Nonlinear Programming and its Examples. Kuhn-Tucker Conditions. Quadratic Programming.
Convex Programming. Basics of Stochastic Programming. Applications. Elements of Multiple Objective
Programming. Dynamic Programming, Optimal Control Theory — Pontryagin’'s Maximum Principle, Time-
Optimal Control Problems.

Practical

Problems based on classical optimization techniques; Problems based on optimization
technigues with constraints; Minimization problems using numerical methods; Linear programming
(LP) problems through graphical method; LP problem by Simplex method; LP problem using simplex
method (Two-phase method); LP problem using primal and dual method; Sensitivity analysis for LP
problem; LP problem using Karmarkar’'s method; Problems based on Quadratic programming; Problems
based on Integer programming; Problems based on Dynamic programming; Problems based on
Pontryagin’s Maximum Principle.

Suggested Readings

Rao, S.S., 2007, Engineering Optimization: Theory and Practice. 3rd Ed. New Age.
Rustagi, J.S., 1994, Optimization Techniques in Statistics. Academic Press.

Taha, H.A., 2007, Operations Research: Introduction with CD. 8th Ed. Pearson Edu.

Zeleny, M., 1974, Linear Multiobjective Programming. Springer.

AST - 575 DEMOGRAPHY 1+1
Theory
Unit |

Introduction to vital statistics, crude and standard mortality and morbidity rates, Estimation of
mortality, Measures of fertility and mortality, period and cohort measures.

Unit Il

Life tables and their applications, methods of construction of abridged life tables, Increment-
Decrement Life Tables.
Unit Il

Stationary and stable populations, Migration and immigration. Application of stable population
theory to estimate vital rates, migration and its estimation. Demographic relations in Nonstable populations.
Measurement of population growth, Lotka's model(deterministic) and intrinsic rate of growth, Measures
of mortality and morbidity Period .

Unit IV

Principle of biological assays, parallel line and slope ratio assays, choice of doses and efficiency
in assays quantal responses, probit and logit transformations, epidemiological models.

Practical

Crude and standard mortality and morbidity rates. Life tables. Lotka's model, probit and logit
transformations, epidemiological models.
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