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M.Sc. (Ag.) AGRICULTURAL EXTENSION
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M.Se, (Ag) Programme
EXT 511 Development Perspectives of Extension Education 32+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

Extension Education — Meaning, objectives. concepts, principles and philosophy, criticai
analysis of deﬁnitions —Extension Education as a Profession — Adult Education and
Distance Education. 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.
Poverty Alleviation programmes - SGSY. SGRY. PMGSY, DPAP, DDP, CAPART —
Employment Generation Programmes — NREGP, women Development Programmes —

[CDS, MSY, RMK, Problems in Rurel Deveiopment. Current Approaches in extension:
Decentralized Decision Making. Bottom up Planning, Farming System Approach, Farming
Situation Based Extension, Market — l.ed — Extension, Farm Field School, ATIC, Kisan
Call Centres, NAIP.

Practical

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

Suggested Readings

Chandrakandan KM, Senthil Kumar & Swatilaxmi. PS. 2005. Extension Education What?
And What Not ? RBSA publ.

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

Gancsan R, Igbal IM & Anandaraja N. 2003. Reaching the Unreached: Basics of Extension
Education, Associated Publishing com.

Jalthal KA & Veerabhadraiak V. 2007. Fundamentals of Extension Education and

Management in Extension, Concept Publ. P
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Khan PM 2002. Textbook of Extension Education. Himalaya Publ.

Ray GL 2006 Extension Communication and Management. Kalyani Publ.

Van Den Ban AW & Hawkins HS. 199BAgricultural Extension .2nd Ed. CBS,
Viswanathan M. 1994, Women in Agriculture and Rural Development. Printwell Publ.

EXT 512 Development Communication And Information Management 3(2+1)
Objective

In this course, students will learn about the concept, meaning and process of communication
and various methods and modem media of communication, Besides, the stdents will also
learn the information management and journalistic writing of various information materials

and elso study their readability,
Theory

Commnunication process — concept, clements and their characteristics — Modeis and
theories of communication — Communication skills— fidelity of communication,
communication competence and cmpathy, communication cffectiveness and credibility,
feedback in communication, social networks and Development communication — barriers in
communication, Message — Meaning, dimensions of a message, characteristics of a good
message, message treatment and effectiveness, distortion of message. Methods of
communication — Meaning and functions, classification. Forms of communication Oral and
written communication, Non-verbal communication, interpersonal communication,
organizational communication. Key communicators — Meaning, characteristics and their
role in development. 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. 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.
Practical

Writeng News for Farm News paper/Magazines. Reporting of Yarious Extension activities
like-Field day, Training, result Demonstration and farmer' fair etc. Preparing and delivering

effective speech. Handling of communication and recording equipments (likg—Computer,
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P.A.System & Camera). Script writing for Radio, T.V. Conducting students' visit to Radio &
T.V. station

Snggested Readings

Dahama OP & Bhatnagar OP. 2005. Education and Communicationfor Development.
Oxford & IBH.

Grover 1. Kaushik S, Yadav L & Vama SK. 2002. Communication and Instructional
Technology. Agrotech Publ, Academy.

Jana B1 & Mishra K P. 2005. Farm Journalism. Agrotech Publ. Academy,

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

Rayudu €S.2002. Communication. Himalaya Publ. House.

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

Sandhu A S. 2004. 1 extbook on Agricuitural Communication Process and Methods. Oxford
& IBH.

EXT 513 Diffnsion and Adoption of Innovations 3(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 {earning various concepts related to diffusion

and adoption of innovations.
Theory

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. The adoption process- concept and
stapes, dynamic nature of stages, covert and overt processes at stages, the innovation-
decision process — a critical appraisal of the new formulation, 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. Diffusion effect and concept of over adoption. opinion
leadership- measurement and characteristics of opinion leaders, monomorphic and
polymorphic opinion leadership, multi -sicp 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

20 W

n
ty of Agniculfy
! re
C.S.J.M., Umversin;, Kanpur



Innovation-Decisions — Desirable or Undesirable, direct or indirect, anticipated or
unanticipated consequences; Decision making — meaning, theories, process, steps, factors

influencing decision — making.
Practical

Case studies in individual and community adoption process, content analysis ofadoption
studies, Identification of adopter categories on a selecied 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 iencreasing or
retarding the rue of adoption, presentation of reports on adoption and diffusion of

innovations.
Suggested Readings

Dasgupta 1989, Diffusion of Agricultural Innovations in Village india. Wiley Eastern.
Jalihal KA & Vecrabliadraiah V. 2007. Fundamentals of Extension Education and
Management in Extension. Concept Publ. Co.

Ray G L. 2005. Extension Communication and Management. Kalyani Publ.

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

Rogers EM. 2003. Diffusion of Innovations. 5th Ed. The Free Press, New York.

EXT 521 e- Extension 3(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 1o the clientele fulfilling the objective of Transfer of technology i.c. Reaching the

unreached.
Theory

ICTs- Concept, definition, tools and apptication in extension education. Reorganizing the
extension cfforts using ICTs. advantages, limitations and opportunities. 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 cnterprises: Self jearning CDs on
package of practices, discases and pest management, Agricultural web sites and portals
related crop production and marketing etc. Community Radio, Web, Tele, and Video
conferencing. Computer Aided Extension. knowledge management. Information kiosks,
Multimedia. Online, Offline Extension. Tools-Mobile technologies, e-learning concepts. ICT

Facuity ]
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Extension approaches-pre-requisites, information and science needs of farming community.
Need integration. Human resource information. Intermediaries. Basic e-extension training

* issues. ICT enabled extension pluralism. Emerging issues in ICT.
Practical

Agri content analysis of ICT Projects. Handling of ICT tools. Designing extension content.
Online extension service, Project work on ICT enabled extension. Creation of extension

blogs. Visit to 1CT extension projects.
Supgested Readings

Bamaker § & Schware R. 2000. Information and Communication Technology in
Development- Cases from India. Sage Publ.

Meera SN. 2008. ICTs in Agricultural Extension: Tactical to Practical. Ganga-Kaveri Publ.
House. Jangam WadiMath, Varanasi,

Willem Zip. 1994. Improving the Transfer and Use of Agricultural information - A Guide to
Information Technology. The World Bank, Washington.

EXT 522 Entrepreneurship Development and Management in Extension 3(2+1)
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 exiension organizations.
Theory

Entreprencurship — Concept, characteristics, Approaches, Theories, Need for enterprises
development. Agri —entrepreneurship — Concept, characteristics, Nature and importance
for sustainable Livelihoods. Traits of entercpreneurs - Risk taking, Leadership, Decision
making, Planning, Organising, Coordinating and Marketing, Types of Intrepreneurs. 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. Management ——- Meaning, concept. nature and importance,
Approaches to management, Levels of management, Qualities and skiils 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.
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Decision making — Concept, Types of decisions, Styles and techniques of decision making,
Steps in DM Process, Guidelines for making effective decisions. Organizing — leaning of
Organization, Concept, Principles, Organizational Structure, Span of Management,
Departmentalization, authority and responsibility, Delegation and decentralization, line and
staff relations. Coordination — Concept, Need, type techniques of Coordination.
Interpersonal relations in the organization. Staffing — Need and importance, \lonpo\WCF
planning, Recruitment, Selection, Placement and Orientation, Training and Development -
Performance appraisal leaning, Concept, Methods. Direction -~ Concept, Principles,
Requirements of effective direction, Giving orders, Techniques of direction. Leadership —
Concept, Characteristics, Functions, Approaches tc leadership, | L.adcrship steles.
Organizational Communication — Concept, Process, Types, Net Works, Barriers to
Communication. Managing work motivation — Concept, Motivation and Performance,

Approaches to motivation.

Supervision Meaning, Responsibilities, Qualities and functions of supervision, Essentials of
cffective 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 entreprencurs
Development of Project Proposal -Case Studies of Success / Failure enterprises-Exercise on
Market Survey-Field visit to Financial institution-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
excercise on techniques of decision making-Designing organizational structure -Group

activity on leadership development skills.
Suppested Readings

Gupta CB. 200]1. Management Theory and Practice. Sultan Chand & Sons.

Indu Grover. 2008. Hondhook on Empowerment and Entrepreneurship. Agrotech Public
Academy.

Khanka SS. 1999. Entrepreneurial Development, 8. Chand & Co.

Singh D. 1995. Effective Afanagerial Leadership. Deep & Deep Publ.

Tripathi PC & Reddy PN. 19%1. Principles of Management. Tata McGraw Hill,

Vasanta Desai 1997. Small Scale Industries and Entreprenenrship. Himalaya Publ. House.



EXT 523 Human Resource Development 3(2+1)
Objective

To orient the students about key concepts importance, scope & conceptual frame work,
growth & development of | Inman Resource Development, Subsystems of Human Resource
Development for extension organization and process of 11 R D.

Theory

Human Resource Development — Definition, Meaning, Importance, Scope and Need for
HRD; Conceptual frame work, inter disciplinary approach, function systems and case studics
in HRD; HRD Interventions -— Different experiences, Selection, Development & Growth-
Selection, Recruitment, Induction Staff Training and Development, carcer planning: Social
and Organizational Culture; Indian environment perspective on cultural process and social
structure society in transition;, Organizational and Managerial values and ecthics,
organizationa! commitment; innovation productivity -job description — analysis and
evaluation; Performance Appraisal. Human Resource management: Collective bargaining,
Negotiation skills; Human Resource Accounting (HRA): What is HRA? Why IRA?
Information Management for HRA and Mcasurcment 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
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 Soli Stills required for
Extension workers; Decision Making: Decision Making models, Management by Objectives;
Behavioural Dynamics : Leadership styles — Group dynamics. Training — Meaning,
determining training neexd and development strategics — 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: IIR D
culture and climate — erganizing for HRD — emerging trends and Prospective.

Practical
Visit to different training organizations to review ongoing activitics & facilities; Analysis of

Training methods follewed by\ training .institutions for farmers and extension workers

Studies on evaluation of training programmes; study of HRD in organization in terms of
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performance, organizational development, employees welfare and improving quality of work

life and human resource information, Presentation of reports.
Sugpested Readings

Ageohiya D. 2002. Every trainers Handbook. Sage Publ.

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

Davis Keth & Newston W John 1989. Human Behaviour at Work. Bth Ed. McGraw-Hill.
Hersey Paul & Balanchard H Kenneth. 1992. Management of Organizational Behaviour
Utilizing Human Resource. 5™ edition Prentice-Hall of India.

Knoont / Harold Weihrich Heinz 1990, Essentials of Management. 5th Ed, McGraw-Hill.
Lynton RP Pareek LI, 1993, Truining 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 Behavior. Himalaya Publ. House.
Sundaram R M. Gupta V, George $5. 2006. Case Studies in Human Resource Management.
1ICFAI, Hyderabad.

Tripathi & Reddy. 2004, Principies of Management, Tata McGraw-Hill.

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

EXT 524 Participatory Methods for Technology Development and Transfer 3(2+1)
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 oricnted methods. Besides the students will be learning the preparation of

action plans participatory moniloring and evaluation.
Theory

Participatory extension — importance, key featres, principles and process of participatory
approaches: Different participatory approaches (RRA. PRA., PLA, AEA, PALM, PAR,
PAME, ESRE, FPR) and successful models. 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

S
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tree), impact — diagram, well being ranking method, Venn diagram, matrix ranking,
livelihood analysis. 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.

EXT 531 Research Methods In Behavioural Science 3(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 appropriate statistics for data

analysis.
Theory

Research - meaning. impertance, characteristics. Behavioural sciences research — Meaning,
concept and problems in behavioural sciences research. Types and methods of Research —
Fundamental, Applied and Action research. explomatory, 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 resgarch problem and development of theoretical orientation of the research
problem. 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, type and their role in research. Definition — Meaning.

characteristics of workable definitions, types and their role in research. Hypothesis —

26 ?imy n.// B



Meaning, importance and functions of hypothesis in research, Types of hypothesis, linkages,
sources, problems in formulation and criteria for judging a workable hypothesis.
Mecasurement — 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, Semple and Sampling-
Meaning, basis for sampling advantages and limitations, size and factors affecting the size of
the sample and sampling errors — Methods of elimination and minimizing, Maximincon
Principle, Sampling — Types of sampling and sempling procedures. 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 advantapes and
limitations. Enquiry forms and Schedules — Meaning, types of questions used, steps in
construction and advantages and limitations in its use. Questionngires - 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 sieps in canducting, advantages and limitations. Data processing —
Meaning, coding, preparation of master code sheet, analysis and tabulation of data, choosing
nppropriate 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

repotting.
Practical

Selection and humiliation of research problem - Formulation of objectives and hypothesis-
Selection of variables based on objectives-Developing the conceptual framework of
rescarch. Operationally defining the sclected variables-Development of data collection
devices.-Testing the validity and reliability of the data collection instruments.- Pretesting of
the data collection instrument-Techniques of interviewing and collection of data using the
data collection instruments-Data processing, coding, tabulation and analysis. Formulation of
secondary tables based on objectives of research. Writing report, Writing of thesis and
research articles-Presentation of reports. L



Suggested Readings

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

Kerlinger FN. 1973. Foundations of Behavicural Research. Hoit Rhinehart,

Kothari CR.1984. Research Methodology, Methods and Techniques. Chaitanya Publ. House.
Krislinaswanii OR & Ranganatham M. 2005. Methodology of Research in Social Sciences.
Himalaya Publ, House.

Mlulay S & Sabaramam VE.1983. Research Methods in Extension Education. Manasavan.
Ranjit Kumar. 1999, Research Methodology - A Step by Step Guide for Beginners. Sage
Publ.

Ray GL & Sapar Mondal. 1999. Research methods in Social Sciences and Extension
Education. Naya Prokash.

Wilkinson TS & Bhandarkar PC.1 993. Alethodologv and Techniques of Social Research.
Himalaya Publ, Home.

EXT 532 Yisual Communication 3(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 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 Video material in multimedia and also enable to design

visuais for print, TV and know-how about scanning of visual.
Theory

Role of visuals & graphics in Communication Characteristics of visuals & graphics.
Functions of visuals and Graphic theories of visual, perception classification and sclection of
visuals. Designing message for visuals, graphic formats and devices. Presentation of
scientific data. Principles and production of low cost visuals, Photographs - reprographic
visuals. PC based visual. Digitized video material in multimedia production Designing

graphic for print and TV and video. Pre-testing and evaluation 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.
EXT 611 Advances in Agricultural Extension 2(1+1)
Theory

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. 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 extension Scope. Limitations and experience and cases. Research -
Extension -Farmer - Market linkage: Importance, Scope, implications efc., Market — Led
Extension, Farmer - Led Extension, Concept of Farm Field School, Farm School,
Public - Private Partnership: Meaning, Models, ldentification of various areas for
partnership. Stakecholders analysis in Extension. Main streaming gender in Extension -
Issues and Prospects. Implications of WTQ - AOA for extension Services. Re-crientation of
extension services for Agri-business and marketing activitics, GOI-NGO collaboration to
improve efficiency of extension. Extension and contemporary issues: Extension and issues-
related to rural poverty. Privation of Extension. Intellectual Property Rights (IPRs).
Extension reforms in India - Decentralized decision making. Bottom up planning, Farming
System and Situation based Extension Delivery systen Extension delivery through
Commodity Interest Groups. Organization innovations in Extension - ATIC, IVLP, Kisan
Call Centers,

Practical

Analysis of ITK systems, cases on integration of ITK and formal research system, Analysis
of cases on cyber extension and privatization of extension. Analyses of ATMA and SREP.
Practicing bottom up planning. Visit to ~public private Farmer partnership. Learning from
Food and Nutritional Security and bio-diversity Projects and programmes.



COMPULSORY NON-CREDIT < OURSES

(Compulsory for Master’s programme in all disciplines; Optional for Ph.D. scholars)

CODE COURSE TITLE CREDITS

PGS 501 LIBRARY AND INFORMATION SERVICE? 0+1

PGS 502 TECHNICAL WRITING AND COMMUNICATIONS 0+1
SKILLS

PGS 503 INTELLECTUAL PROPERTY AND ITS 1+0

(e-Course) | MANAGEMENT IN AGRICULTURE

PGS 504 BASIC CONCEPTS IN LABORATORY TECHNIQUES 0+1
0+1 '

PGS 505 AGRICULTURAL RESEARCH, RESEARCH ETHICS 1+0

(e-Course} [ AND RURAL DEVELOPMENT PROGRAMMES

PGS 506 DISASTER MANAGEMENT 1+0

(e-Course}

Course Contents
PGS 501: LIBRARY AND INFORMATION SERVICES 0+1
Objective
To equip the library users with skills to trace information from libraries efficiently, to apprise them of
information and knowledge resources, to carry out literature survey, to formulate information search

strategies, and to usg mogern fools (Internet, OPAC, search engines etc.) of information search.
fty-of Agricuiture 15 2
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Practical

Introduction to library and its services: Role of libraries in education, research and technology transfer;
Classification systems and organization of library; Sources of information- Primary Sources, Secondary
Sources and Tertiary Sources; Intricacies of abstracting and indexing services (Science Citation Index,
Biological Abstracts, Chemical Abstracts, CABI Abstracts, etc.); Tracing information from reference
sources; Literature survey: Citation techniques/Preparation of bibliography; Use of CD-ROM Databases,
Online Public Access Catalogue and other computerized library services; Use of Internet including
search engines and its resources; e-resources access methods.

PGS 502: TECHNICAL WRITING AND COMMUNICATIONS SKILLS 0+1
Objective . :

To equip the students/scholars with skills to write dissertations, research papers, etc. To equip the
students/scholars with skills to communicate and articulate in English (verbal as well as writing).
Practical :

Technical Writing - Various forms of scientific writings- theses, technical papers, reviews, manuals, etc;
Various parts of thesis and research communications (title page, authorship contents page, preface,
introduction,review of literature, material and methods, experimental results and discussion); Writing of
abstracts, summaries. précis, citations etc.; commonly used abbreviations in the theses and research
communications; illustrations, photographs and drawings with suitable captions; pagination, numbering
of tables and illustrations; Writing of numbers and dates in scientific write-ups; Editing and
proof-reading; Writing of a review article.

Communication Skills - Grammar (Tenses, parts of speech, clauses, punctuation marks); Error analysis
(Common errors); Concord;Collocation; Phonetic symbols and transcription; Accentual pattern: Weak
forms in connected speech: Participation in group discussion: Facing an interview; presentation of
scientific papers.

PGS 503: INTELLECTUAL PROPERTY AND ITS 1+0
(e-Course) MANAGEMENT IN AGRICULTURE
Objective

The main objective of this course is to equip students and stakeholders with knowledge of intellectual
property rights (IPR) related protection systems, their significance and use of IPR as a tool for wealth
and value creation in a knowledge-based economy.

Theory

Historical perspectives and need for the introduction of Intellectual Property Right regime; TRIPs and
various provisions in TRIPS Agreement; Intellectual Property and Intellectual Property Rights (IPR),
benefits of securing TPRs; Indian Legislations for the protection of various types of Intellectual
Properties; Fundamentals of patents, copyrights, geographical indications, designs and layout, trade
secrets and traditional knowledge, trademarks, protection of plant varieties and farmers’ rights and
biodiversity protection; Protectable subject matiers, protection in biotechnology, protection of other
biological materials, ownership and period of protection; National Biodiversity protection initiatives;
Convention on Biological Diversity; International Treaty on Plant Genetic Resources for Food and
Agriculture: Licensing of technologies, Material transfer agreements, Research collaboration
Agreement, License Agreement.

[

PGS 504: BASIC CONCEPTS IN LABORATORY TECHNIQUES 0+1
Objective

To acquaint the students about the basics of commonly used techniques in laboratory.

Practical

Safety measures while in Lab; Handling of chemical substances; Use of burettes, pipettes, measuring
cylinders, flasks, separatory funnel, condensers, micropipettes and vaccupets; washing, drying and
sterilization of glassware; Drying of solvents/chemicals. Weighing and preparation of solutions of

different strWikﬁion; Handling techniques of sclutions; Preparation of different
= ea
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agro-chemical doses in field and pot applications; Preparation of solutions of acids; Neutralisation of
acid and bases, Preparation of buffers of different strengths and pH values. Use and handling of
microscope, laminar flow, vacuum pumps, viscometer, thermometer, magnetic stirrer, micro-ovens,
incubators, sandbath, waterbath, oilbath; Electric wiring and earthing. Preparation of media and methods
of sterilization; Seed viability testing, testing of pollen viability; Tissue culture of crop plants;
Description of flowering plants in botanical terms in relation to taxonomy.

PGS 505: AGRICULTURAL RESEARCH, RESEARCH ETHICS 1+0
(e-Course) AND RURAL DEVELOPMENT PROGRAMMES
Objective

To enlighten the students about the organization and functioning of agricultural research systems at
national and international levels, research ethics, and rural development programmes and policies of
Government.

Theory

UNIT I

History of agricuiture in brief; Global agricultural research system: need, scope, opportunities; Role in
promoting food security, reducing poverty and protecting the environment; National Agricultural
Research Systems (NARS) and Regional Agricultural Researct Institutions; Consultative Group on
International Agricultural Research (CGIAR): International Agricultural Research Centres (IARC),
partnership with NARS, role as a partner in the global agricultural research system, strengthening
capacities at national and regional levels; International fellowships for scientific mobility.

UNIT II

Research ethics: research integrity, research safety in laboratories, welfare of animals used in research,
computer ethics, standards and problems in research ethics.

UNIT I

Concept and connotations of rural development, rural development policies and strategies. Rural
development programmes: Community Development Programme, Intensive Agricultural District
Programme, Special group —Area Specific Programme, Integrated Rural Development Programme
(IRDP) Panchayati Raj Institutions, Co-operatives, Voluntary Agencies/Non-Governmental
Organisations. Critical evaluation of rural development policies and programmes. Constraints in
implementation of rural policies and programmes.

PGS 506: DISASTER MANAGEMENT 1+0
(e-Conurse)

Objectives

To introduce learners to the key concepts and practices of natural disaster management; to equip them to
conduct thorough assessment of hazards,and risks vulnerability; and capacity building.

Theory

UNIT I

Natural Disasters- Meaning and nature of natural disasters, their types and effects. Floods, Drought,
Cyclone, Earthquakes, Landslides, Avalanches, Volcanic eruptions, Heat and cold Waves, Climatic
Change: Globa! warming, Sea Level rise, Ozone Depletion

UNIT I

Man Made Disasters- Nuclear disasters, chemical disasters, biological disasters, building fire, coal fire,
forest fire. Oil fire, air pollution, water pollution, deforestation, Industrial wastewater pollution, road
accidents, rail accidents, air accidents, sea accidents.

UNIT 11X

Disaster Management- Efforts to mitigate natural disasters at national and global levels. International
Strategy for Disaster reduction. Concept of disaster management, national disaster management
framework; financial arrangements; role of NGOs, Community-based organizations, and media. Central,
State, District and local Administration; Armed forces in Disaster response; Disaster response: Police
and other organizations.

aculty of Agricutture 17
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Department of Soil Science & Agricultural Chemistry

M.Se. (Ag.) Semester wise course Distribution

Ist Semester
Code= No. Course Title Credit Hrs.
SSAC 504 Soil Mineralogy, Genesis, Classification & survey 3(2+1)
SSAC 509 Soil, water and Air pollution 32+
SSAC 511 Analytical Techniques & instrumental methods 2(0+2)
AS sot | Asy Shdatics 2 ) @
Tnd Semester
SSAC 501 Soil Physics 32+
SSAC 502 Soil Fertility & Fertilizer Use 4(3+1)
S8AC 506 Soil Biology & Biochemistry 3(2+1)
043 12

) Agricuinirat-Stattsties: 32+

L rd-Sewmester ’

FSSAC 503 Soil Chemistry 3(2+1)

rﬂf@ SSAC 505 Soil erosion and conservation 32+D
'm“ Sowp
SSAC 510 Remote Sensing & GIS Techniques for soil & crop 32+
studies
SSAC 513 Management of Problematic soils & waters 32+ @
) oo - L ~ 2 1 .
TVth Semester IOHRTY
SSAC 591 Masters Seminar 1
SSAC 599 Masters Rassarch JLesia, 20
Add E e Couv yen eovtls 4  TotalCr. Hrs 36
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SOIL SCIENCE & AGRICULTURAL CHEMISTRY
Course Contents

SSAC 501 SOIL PHYSICS 3Crs. (2+1)

Dbjective
To impart basic knowledge about soil physical properties and processes in
relation to plant growth.

Theory
UNITI
Scope of soil physics and its relation with other branches of soil science; soil
as a three phase system,
UNIT' i
Soil texture, textural classes, mechanical analysi., specific urface.
UNIT I
Soil consistence; dispersion and workability of soils; soil compaction and
consolidation; soil strength; swelling and shrinkage - basic concepts.
UNIT IV
Soil structure - genesis, types, characterization and management soil
structure; soii aggregation, aggregate stability; soil tilth, characteristics of good
soil tilth; spil crusting - mechanism, factors affecting and evaluation; soil
conditioners; puddling, its effect on soil physical properties: clod formation.
UNIT ¥
Soil water: content snd potential, soil water retention, soil-water constants,
measurement of soil water content, enerpy state of soil water, soil water
potential, scil-moisture characteristic curve; hysterssis, measurement of soil-
moisture potential.
UNIT V1

Water flow in saturated and unsaturated soils, Poiseuille's law, Darcy's law;
hydraulic conductivity, permeability and fluidity, hydraulic diffusivity;
measurement of hydraulic conductivity in saturated and unsaturated soils.

UNIT Vi

Infiltration; internal drainage and redistribution; evaporation; hydrologic

cycle, field water balance; soil-plant-atrnosphere continuum.

UNIT IX eapn—

Faculty of Agriculture
Composition of soil air; renewal of soil air - convective flow and QIS University, Kanpur
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measurement of soil acration; acration requirement for plant growth; soil air
matagement.

UNIT X

Modes of energy transfer in soils; energy balance; thermal properties of soil;
measuremnent of soil ternperature; soil temperature in refation to plant growth;
soil temperature management,

Practical

SSAC 502

Mechenical analysis by pipette and international methods
Measurement of Atterberg limits - —

Aggregate analysis - dry and wet

Measurement of soil-water content by different methods

Measurement of soil-water potential by using tensiometer and gypsum
blocks

Determination of soil-moisture characteristics curve and computation of
pore-size distribution

Determination of hydraulic conductivity under saturated and unsaturated
corditions

Determination of infiltration rate of soil

Determination of aeration porosity and oxygen diffusion rate

Soil temperature measurements by different methods

Estimation of water balance components in bare and cropped fields

SOIL , FERTILITY AND FERTILIZER USE, 4 Crs. (3+1)

Objective

To impart knowledge about soil fertility and its control, and to understand the
role of fertilizers and manures in supplying nutrients to plants so as to achieve

high fertilizer use efficiency.

Theory

UNIT 1

Soil fertility and soil productivity; nutrient sources — fertilizers and

manures; essential ptant mutrients - functions and deficiency symptoms.
UNIT i -

Soil and fertilizer nitrogen — sources, forms, immobilization and
mineralization, nitrification, denitrification; biological nitrogen fixation Dagn

Faculty of Agricutture
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types, mechanism, microorganisms and factors affecting; nitrogenous
fertilizers and their fate in soils; management of fertilizer nitrogen in
lowland and upland conditions for high fcrtilgcyu'f‘cﬁiciency.

UNIT 11

Soil and fertilizer phosphorus - forms, immobilization, mineralization,
reactions in acid and alkali soils; factors affecting phosphorus availability in
soils; phosphatic fertilizers - behavior in soils and management under field
conditions.

UNIT 1V

Potassium - forms, equilibrium in soils and its agricultural significance;
mechanism of potassium fixation; management of potassium fertilizers
under field conditions.

UNIT ¥

Sulphur - source, forms, fertilizers and their behavior in soils; calcium and
magnesium— factors affecting their availability in soils; management of
sulphur, calcium and magnesium fertilizers.

UNIT VI

Micronutrients — critical limits in soils and plants; factors affecting their
availability and correction of their deficiencies in plants; role of chelates in
nutrient availability,

UNIT VII

Common soil test methods for fertilizer recommendations; quantity—
intensity relationships; soil test crop response correlations and responsc
functions.

UNIT VI

Fertilizer use efficiency; blanket fertilizer recommendations — usefuiness
and limitations; site-specific nutrient management; plant need based
nutrient management; integrated nutrient management.

UNIT IX

Soil fertility evaluation - biological methods, soil, plant and tissue tests; soil

quality in relation to sustainable agriculture.

Practical
» Principles of colorimetry o }

. Flame-photometry and atomic absorption spectroscopy Dean

. Chemical analysis of soil for total and available nutrients Faculty OfAQHCU"UFB
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] Analysis of plants for essential elements

SSAC 503 SOIL CHEMISTRY 3Crs. (2+1)
Objective

To introduce the classical concepts of soil chemistry and to familiarize
students with modern developments in chemistry of soils in relation to using
soils as a medium for plant growth..
UNIT I
Chemical (elemental) composition of the earth's crust and soils,
UNIT I
Elements of equilibriuvm thermodynamics, chemical ecquilibria,
electrochemistry and chemical kinetics.
UNIT 11
Soil colloids: inorganic and organic colloids - origin of charge, concept of
point of zero-charge (PZC) and its dependence on variable-charge soil
components, surface charge characteristics of soils; diffuse double [ayer
theories of scil colloids, zeta potential, stability, coagulation/flocculation and
peptization of soil colloids; electrometric properties of soil colloids; sorption
properties of soil coiloids; clay-organic interactions.

UNIT 1V

Ion axchange processes in soil; cation exchange- theories based on law of
mass action (Kerr-Vanselow, Gapon equations, hysteresis, Jenny's
concept), adsorption isotherms, donnan-membrane equilibrium concept,
ionic activity measuicment, thermodynamics, anion and ligand exchange -
inner- sphere and outer-sphere surface complex formation, fixation of
oxyanions, hysteresis in sorption-desorption of oxy-anions and anions, shift of
PZC on ligand exchange, AEC, CEC; experimentat methods to study ion
exchange phenomena and practical implications in plant nutrition.

UNITV

Potassium, phosphate and ammonium fixation in soils covering specific and
non-specific sorption; precipitation-dissolution equilibria; step and constant-
rate K; management aspects,

UNIT VI

Chemistry of acid soils; active and potential acidity; lime (EW//
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chemistry of acid soils; sub-soil acidity.
UNIT VTI
Chemistry of salt-affected soils and amendments; soi! pH, EC,, ESP, SAR and
important relations; soil management and amendments.
UNIT VIII
Chemistry and electrochemistry of submerged soils.
Practical

» Determination of CEC and AEC cof soils

* Analysis of equilibrium soit sohution for pH, EC, E; by the use of E;-pH meter
and conductivity meter

» Determination of point of zero-charge and associated surface charge
characieristics by the serial potentiometric titration method

» Potentiometric and conductometric titration of soil humic and fulvic acids

s (EJEs) ratio of soil humic and fulviC acids by visible spectrophotometric studies
and the A {(E4/Eg) values at two pH values

» Adsorption-desorption of phosphate/sulphate by soil using simple
adsorption isotherm

» Construction of adsorption envelope of soils by using
phosphate/fluoride/sulphate and ascertzining the mechanism of the ligand
exchange process involved

» Determination of titratable acidity of an acid soii by BaCi2-TEA method

» Determination of litne requirement of an acid soil by buffer method

» Determination of gypsum requirement of an alkali soil

SSAC504 SOIL MINERALOGY, GENESIS, CLASSIFICATION 3 Crs. (2+1)
AND SURVEY
Objective
To acquaint students with besic structure of alumino-silicate minerals and genesis of clay
minerals; 50il penesis in terms of factors and processes of soil formation, and to
enable students conduct soil survey and interpret soil survey reports in terms of land use

pla ‘/‘/L/
Theory &/}
—
UNITI

Fundamentals of crystallography, space lattice, coordination theory, isomorphism
Dean
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Practical

end polymorphism.
UNITII
Classification, structure, chemical composition and properties of clay minerals;
zenesis and transformation of crystalline and non-crystalline clay mineralS; identification
techniques; amorphous soil constituents and other non-crystailing silicate minerals anxl
their identification; cley minerals i Indian soils,

TIII
Concepts and definitions of soil, soil profile; Formation and weathering of rocks and
mineral, weathering sequences of minerals. Factors of soil formation, soil forming
Processes, - '
UNIT IV

Concept of soii individual; soil classification systems - historical

developments and modern systems of soil classification with special emphasis on
soil taxonomy; application of soil taxonomy.

UNITV
Soil survey and its types; soil survey techniques - conventional and
modem; soil series — characterization and procedure for establishing soil series;
benchmark soils and soil correlations; soil survey interpretafions; soil
mapping.
UNIT VI

Landform — soil relationship; major soil groups of India and UP.; jand
capability and irrigability classification; land evaluation and land use type
(LUT) — concept and application; approaches for managing soils and

landscapes in the framework of agro-ecosystem.

Identification and quantification of minerals in soil fractions
Morphological properties of soil profile in different landforms
Classification of soils using soil taxonomy

Calculation of weathering indices and its application in soil formation
Grouping soils using available data base in terms of soil quality
Acrial photo and satellite data interpretation for soil and land use
Cartographic techniques UX}M/

Land use planning exercises using conventionali and RS tools
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SSAC 508 SOIL EROSION AND CONSERVATION 3Cn.(2+1)
Objective
To enable students to understand various types of soil erosion and measures to

be taken for controlling soil erosion to conserve soil and water,

Theory

UNIT]

History, distribution, identification and description of soil erosion problems in
India.

UNITII

Forms of soil erosion; effects of soil erosion and factors affecting soil crosion;
types and mechanisms of water crosion; raindrops and soil erosion; rainfall
erosivity - estimation as Elm) index and kinetic cnergy; factors affecting
water erosion; empirical and quantitative estimation of water erosion; methods
of measurement and prediction of runoff; soil losses in relation to soil

properties and precipitation,

UNIT 11

Wind erosion- types, mechanism and factors affecting wind erosion; extent of problem
in the country.

UNIT IV

Principles of erosion control; erosion control measures — sagronomical and

engineering; erosion control structures - their design and layout.

UNITV

Soil conservation planning; land capability classification; soil conservation in special
problem areas such as hilly, arid and semi-arid regions, waterlogged and wet lands.

UNIT VI

Watershed management - concept, objectives and approach; water harvesting
and recycling; flood contro! in watershed management; socioeconomic aspects of
watershed management; case studies in respect to monitoring and cvaluation of

watersheds; use of remote sensing in assessment and planning of watersheds,

Practical
. Determination of different soil erodibility indices, percolation ratio, raindrop
erodibility index _
e  Computation of kinetic energy of falling rain drops De/a/“

69
AN wwg:ﬁgw Kanp:



. Computation of rainfall erosivity index (EI3¢) using rain gauge data

» Visits to a watersheds

SSAC 506 SOIL BIOLOGY AND BIOCHEMISTRY 3 Crs. (2+1)

Objective
To teach students the basics of soil biology and biochemistry, 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; un-culturable soil biota. UNIT 11

Microbiclogy and biochemistry of root-soil interface; phyllosphere; soil
enzymes, origin, activities and importance: soil characteristics influencing
growth and activity of microflora.
UNIT Il
Microbial wansformations of nitrogen. phosphorus. sulphur, iron and manganese
in soil: biochemical composition and biodegradation of soil organic matter and crop
resichues. basic principles of humus formation.
UNIT IV
Biodegradation of pesticides, organic wastes and their use for production of biogas
and manures; biotic factors in soil development; microbial toxins in the soil.
UNIT V
Preparation of farmyard manure, animal manures, rural and urben composts and
vermicompost.,
UNIT VI
Bibfertilizers — Definition, classification, specifications, method of
production and role in crop production.

Piratical

o Determination of soil microbial population

¢ Soil microbial biomass

+ Decomposition of organic matter in soil CAM//

. Soil enzymes
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» Measurement of important soil microbial processes such as ammonification,
nitrification, N2 fixation, § oxidation, P soiubilization and mineralization of
other micro nutrients

o Study of rhizosphere effect

SSAC 509 SOIL, WATER AND AIR POLLUTION 3Crs. 2-41)

Objective
To meke the students aware of the problems of soil, water and air pollution
associated with use of soils for crop production.

Theory
UNITE
Soil, water and air pollution problems associated with agriculture, nature and
extent,
UNITT ‘
Nature and sources of pollutants — agricultural, industrial, urban wastes,
fertilizers and pesticides, acid rains, oil spills etc.; air, water and soil pollutants -
their CPC standards and effect on plants, animais and human beings.
UNITII
Sewage and industrial effluents — their composition and effect on soil
properties/health, and plant growth and human'beings; soil as sink for waste
disposal.
LNITIV
Pesticides — their classification, behavior in soil and effeet on soil micro-
rgAnismSs.
UNITV

Toxic elements — their sources, behavior in soils, effect on nutrients
availability, effect on plant and human heatth,

UNIT VI

Pollution of water resources due to leaching of nutrients and pesticides from
soil: emission of greenhouse gases — carbon dioxide, methane and nitrous oxide.
UNIT Vil

Remediation/amelicration of contaminated soil and water: remote sensing

applications in monitoring and management of soil and water pollution.

0 \
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Practical

o Sampling of sewage waters, sewage sludpe, solidTiquid industrial wastes,
polluted soilsand plants

s Estimation of dissolved and suspended solids, chemical oxygen demand
(COD), biological demand (BOD), nitrate and ammoniacal nitrogen and
phosphorus, heavy metal cortent in effluents

e Heavy metals and pesticides in contaminated soils and plants

¢  Management of contaminants in soil and plants to safeguard food safety

e  Afr sampling and determination of particulate matter and oxides of sulphur

e  Visit to various industrial sites to study the impact of pollutants on soil and
plarnits

SSAC 510 REMOTE SENSING AND GIS TECHNIQUES FOR 3 Crs. (2+1)
SOIL, WATER AND CROF STUDIES
Objective
To impart knowledge about the basic concepts of remote sensing, aerial
photographs and imagerics, and their interpretation; application of remote
sensing in general and with special reference to soil, plants and yield
forecasting; to impart knowledge about geo-statistical techniques with special
reference to krigging, and GIS and applications in agriculture.
Theory
UNIT1
Introduction and history of remote sensing; sources, propagation of radiations in
atmosphere: interactions with matter.
UNITII
Sensor systems - camera. microwaveradiometers and scanners;
fundamentals of aerial photographs and image processing and
interpretations.
UNITIHI
Application of remote sensing techniques - land use soil surveys, crop
stress and yield forecasting, prioritization in watershed and drought
management, wasteland identification and managemnent.
UNIT IV

Significance and sources of the spatisl and temporal variability in soils;

72 /
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variability in relation to size of sampling; classical and geo-statistical
technigues of evolution of soil variability.
UNITV

Introduction to GIS and its application for spatial and non-spatial soil and land
attributes,

Practical

SSAC 511

Familiarization with different remote sensing equipments and data products
Interpretation of aerial photographs and satellite data for mapping of land
resources

Analysis of variability of different soil propertics with classical and geo-
statistical techniques

Creation of data files in a database programme

Use of GIS for soil spatial simulation and analysis

To enable the studerss to conduct soil survey and interpret soil survey reports

in terms of land use planning

ANALYTICAL TECHNIQUES AND INSTRUMENTAL 2Crs. (0+2)
METHODS IN SOIL AND PLANT ANALYSIS
Objective
To familiarize the students with commonly used instruments — their working,
preparations of common analytical reagents for qualitative and quantitative
analysis of both soil as well as plant samples.
Practical

UNIT!

Preparation of solutions for standard curves, analytical reagents, qualitative
reagents, indicators and standard solutions for acid-base, oxidation- reduction
and complexometric titration; soil, water and plant sampling techniques, their
processing and handling.

UNITI

Principles of visible, ultraviolet and infrared spectrophotometery, atomic
absorption, flame-photometry, inductively coupled plasma spectrometry;
chromatopraphic  techniques, mass spectrometry and X-ray
defractrometery; identification of minerais by X-ray by different methods.

_—
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UNIT I
Analysis of soil and plant samples for N, P, K, Cz, Mg, 5, Zn, Cu, Fe, Mn, B
and Mo; analysis of plant materials by digesting plant materials by wet and dry

ashing and soil by wet digestion methods,

SSACS513 MANAGEMENT OF PROBLEM SOILS AND WATERS 3 Crs, (2+1)

Objective
To educate students about basic concepts of problem soils and breckish water,
and their management. Attention will be on management of problem soils and
safe use of brackish water in relation to crop production.

Theary
UNITI
Area and distribution of problem soils — acidic, saline and sodic soils; origin of
problematic soils, and factors responsible.
UNITI
Morphological features of saline, sodic and saline-sodic soils;

- . characterization of salt-affected soils - soluble salts, ESP, pH; physical,

chemical and microbiological properties.
UNIT 111

Management of salt-affected soils; salt tolerance of crops - mechanism and
ratings; monitoring of soil salinity in the field; management principles for
sandy, clayey, red lateritic and dry land soils.

UNITIY

Acid soils - nature of soil acidity, sources of soil acidity; effect on plant
growth, lime requirement of acid soils; management of acid soils;
biological sickness of soils and its management.

UNITY

Quality of irrigation watcr; management of brackish water for irrigation;
characterization of brackish waters; relationship in water use and quality.
UNIT VI

Agronomic practices in relation to problematic soils; cropping pattern for

utilizing poor quality ground waters. Mv‘/\/
o
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- Characterization of acid, acid sulfate, salt-affected and calcareous soils
. Determination of cations (Na”, K', C&™ and Mg"") in ground water and soil samples

. Determination of anions {C1, s04°, CO3 and HCO3) in ground waters and soil
samples

. Lime and gypsum requirements of acid and sodic soils

5’)‘ }D}a"\“@\m‘e
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COMPULSORY NON-CREDIT COURSES

(Compulsory for Master’s programme in all disciplines; Optional for Ph.D. scholars)

CODE COURSE TITLE CREDITS

PGS 501 LIBRARY AND INFORMATION SERVICES 0+1

PGS 502 TECHNICAL WRITING AND COMMUNICATIONS 0+1
SKILLS

PGS 503 INTELLECTUAL PROPERTY AND ITS 1+0

(e-Course) | MANAGEMENT IN AGRICULTURE

PGS 504 BASIC CONCEPTS IN LABORATORY TECHNIQUES 0+1

0+1
PGS 505 AGRICULTURAL RESEARCH, RESEARCH ETHICS 1+0
(e-Course) | AND RURAL DEVELOPMENT PROGRAMMES
PGS 506 DISASTER MANAGEMENT 1+0
{e-Course)

Course Contents
PGS 501: LIBRARY AND INFORMATION SERVICES 0+1
Objective
To equip the library users with skills to trace information from libraries efficiently, to apprise them of
information and knowledge resources, to carry out literature survey, to formulate information search

strategies. and to usg modern tools (Internet, OPAC, search engines etc.) of information search.
lty-of Agricutture 15 %ﬁ,
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Practical

Introduction to library and its services; Role of libraries in education, research and technology transfer;
Classification systems and organization of library; Sources of information- Primary Sources, Secondary
Sources and Tertiary Sources; Intricacies of abstracting and indexing services (Science Citation Index,
Biological Abstracts, Chemical Abstracts, CABI Abstracts, etc.); Tracing information from reference
sources: Literature survey; Citation techniques/Preparation of bibliography; Use of CD-ROM Databases,
Online Public Access Catalogue and other computerized library services; Use of Internet including
search engines and its resources; e-resources access methods.

PGS 502: TECHNICAL WRITING AND COMMUNICATIONS SKILLS 0+1
Objective . |

To equip the students/scholars with skills to write dissertations, research papers, etc. To equip the
students/scholars with skills to communicate and articulate in English (verbal as well as writing).
Practical *

Technical Writing - Various forms of scientific writings- theses, technical papers, reviews, manuals, etc;
Various parts of thesis and research communications (title page, authorship contents page, preface,
introduction,review of literature, material and methods, experimental results and discussion); Writing of
abstracts, summaries, précis, citations etc.; commonly used abbreviations in the theses and research
communications; illustrations, photographs and drawings with suitable captions; pagination, numbering
of tables and illustrations; Writing of numbers and dates in scientific write-ups; Editing and
proof-reading; Writing of a review article.

Communication Skills - Grammar (Tenses, parts of speech, clauses, punctuation marks); Error analysis
(Common errors); Concord;Collocation; Phonetic symbols and transcription; Accentual pattern: Weak
forms in connected speech: Participation in group discussion: Facing an interview; presentation of
scientific papers.

PGS 503: INTELLECTUAL PROPERTY AND ITS 1+0
(e-Course) MANAGEMENT IN AGRICULTURE
Objective

The main objective of this course is to equip students and stakehol.lers with knowledge of intellectual
property rights (IPR) related protection systems, their sigmficance and use of TPR as a tool for wealth
and value creation in a knowledge-based economy.

Theory

Historical perspectives and need for the introduction of Intellectual Property Right regime; TRIPs and
various provisions in TRIPS Agreement; Intellectual Property and Intellectual Property Rights (IPR),
benefits of securing IPRs; Indian Legislations for the protecticn of various types of Intellectual
Properties; Fundamentals of patents, copyrights, geographical indications, designs and layout, trade
secrets and traditional knowledge., trademarks, protection of plant varieties and farmers’ rights and
biodiversity protection; Protectable subject matters, protection in biotechnology, protection of other
biological materials, ownership and period of protection; National Biodiversity protection initiatives;
Convention on Biological Diversity; International Treaty on Plant Genetic Resources for Food and
Agriculture; Licensing of technologies, Material transfer agreements. Research collaboration
Agreement, License Agreement.

PGS 504: BASIC CONCEPTS IN LABORATORY TECHNIQUES 0+1
Objective

To acquaint the students about the basics of commonly used techniques in laboratory.

Practical

Safety measures while in Lab; Handling of chemical substances; Use of burettes, pipettes, measuring
cylinders, flasks, separatory funnel, condensers, micropipettes and vaccupets; washing, drying and
sterilization of glassware; Drying of solvents/chemicals. Weighing and preparation of solutions of

different strengths ang, thej a|‘l"1‘1ticm; Handling techniques of solutions; Preparation of different
6
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agro-chemical doses in field and pot applications: Preparation of solutions of acids; Neutralisation of
acid and bases; Preparation of buffers of different strengths and pH values. Use and handling of
microscope, laminar flow, vacuum pumps, viscometer, thermometer, magnetic stirrer, micro-ovens,
incubators, sandbath, waterbath, oilbath; Electric wiring and earthing. Preparation of media and methods
of sterilization; Seed viability testing, testing of pollen viability; Tissue culture of crop plants;
Description of flowering plants in botanical terms in relation to taxonomy.

PGS 505: AGRICULTURAL RESEARCH, RESEARCH ETHICS 1+0
(e-Course) AND RURAL DEVELOPMENT PROGRAMMES
Objective

To enlighten the students about the organization and functioning of agricultural research systems at
national and international levels, research ethics, and rural development programmes and policies of
Government.

Theory

UNITI

History of agricuiture in brief; Global agricultural research system: need, scope. opportunities; Role in
promoting food security, reducing poverty and protecting the environment; National Agticultural
Research Systems (NARS) and Regional Agricultural Researck Institutions; Consultative Group on
Internationa! Agricultural Research (CGIAR): International Agiicultural Research Centres (IARC),
partnership with NARS, role as a partner in the global agricuitaral research system, strengthening
capacities at national and regional levels; International fellowships for scientific mobility.

UNIT I

Research ethics: research integrity, research safety in laboratories, welfare of animals used in research,
computer ethics, standards and problems in research ethics.

UNIT III

Concept and connotations of rural development, rural development policies and strategies. Rural
development programmes: Community Development Programme, Intensive Agricultural District
Programme, Special group ~Area Specific Programme, Integrated Rural Development Programme
(IRDP) Panchayati Raj Institutions, Co-operatives, Voluntary Agencies/Non-Governmental
Organisations. Critical evaluation of rural development policies and programmes. Constraints in
implementation of rural policies and programmes.

PGS 506: DISASTER MANAGEMENT 1+0
{e-Course)

Objectives

To introduce learners to the key concepts and practices of natural disaster management; to equip them to
conduct thorough assessment of hazards,and risks vulnerability; and capacity building.

Theory

UNIT I

Natural Disasters- Meaning and nature of natural disasters, thewr types and effects. Floods, Drought,
Cyclone, Earthquakes, Landslides, Avalanches, Volcanic eruptions, Heat and cold Waves, Climatic
Change: Global warming, Sea Level rise, Ozone Depletion

UNIT II

Man Made Disasters- Nuclear disasters, chemical disasters, bio]ogical disasters, building fire, coal fire,
forest fire. Qil fire, air pollution, water pollution, deforestation, Industrial wastewater pollution, road
accidents, rail accidents, air accidents, sea accidents.

UNIT II1

Disaster Management- Efforts to mitigate natural disasters at national and global levels. International
Strategy for Disaster reduction. Concept of disaster management, national disaster management
framework; financial arrangements; role of NGOs, Community-based organizations, and media. Central,
State, District and local Administration; Armed forces in Disastzr response; Disaster response: Police

and other organizations.
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