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FOREWORD

Agriculture education has to evolve in tune with fast changing national and intemational

scenario mainly due to new areas of specialization, stakeholders' expectations especially for

utilization mode, new cutting edge technologies such as biotechnology, genomics, nanotechnology

etc, improved tools ofcontent delivery including ICT's globalization ofeducation etc. For upgrading

the knowledge, skitl aptitude of our agricultural graduates and reorientation of courses is essential.

Recognizing the need, lcAR embarked upon an endurous task of restructufing the post

graduate(master's and doctoral) course curricula and syllabi ofagriculture and allied sciences at the

national level. ICAR also allowed the flexibility of 25% to modiry the approved course contents to

accommodate the leaming needs of the local agricultural and farming situations. More emphasis is

also given onpractical. The new course programmes are more inclinedto agriculture and industry and

have been designed in accordance to recent developments in the subjects concemed, hence will be

helpful to fetch teaching, research and R&D jobs in colleges/universities, research institutes and

industries.

I wish to compliment Dr. Shaik Mohammad, Dean of Post Graduate studies for his efforts in

bringing the revised curricula and syllabi in a comprehensive manner. I hope the revised course

contents of this catalogue will improve the qualifr of graduates passing out from this university in

terms of their knowledge, skill and entrepreneurship.
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PREFACE

Agriculture is the prime occupation for about two-thirds ofthe Indian population The systematic

approach ofestablishing agricultural universities shce 1950s was a mile stone in tuming the destiny

ofthe nation from the status of importing food grains to self sufficiency' The land marks in several

frontiers offood grains, oilseeds and pulses, fruits and vegetables' fish and poultry' milk and meat

through concerted research of the scientists and the adoption of technologies by the farmers are

incredible.Thefoodrequirementof385Minhabitantswasobtainedthroughthetraditional

technologies. The net work of education expansion through the establishment of agricultural

universities unveiled the signs of science and exploded agricultural and live stock production' The

country witnessed the green revolution in the mid 1960s The present day gene revolution is likely to

heraldanotherleapinproductionandquality.Today,Indiaiscomfortabletosustaintherequirement

of 120 M people. Education is the engine of human progress Man is now exploring the nano

technologyto open new vistas in the history to make agriculture simple' benign to environment' more

productire ard qualitative for safe health ofman and animals than everbefore' The civilization ofany

nationismeasuredthroughtheeducatedpopulation.Qualityofeducationisnowwidelyrecognized

worldwide.Thenationalseminaronrevitalizinghigheragriculturaleducationinlndia:prospectsand

challengesconductedon24.26Februxy2ol0atthenNationalAcademyofAgriculn.rralSciences,

Rajendranagar is a testimony to the increasing awareness to keep pace with the progress and

developmenral needs ofthe furure generations'

The state ofAndha pradesh is next to none in education, research and extension of agriculture'

The agricultural university was established in 1964. The post graduation courses for M Sc (Ag') and

Ph.D are offered in 3 colleges at Rajendranagat Bapatla and Tirupati' The Masters' programme is

under extension initially for few subjects in 3 more colleges at Ashwaraopet, Mahanandi and Naira

fromtheacademicyear2010.Aboutl50postgraduatestudentsinAgricultureareawardedthe

degreeseveryyear.ThequalityofeducationiSattractingbrilliantstudentscompetingatthenational

level and also from several countries ofthe world. The credit goes to the dedication of every teacher'

The courses are revised with the latest knowledge and research findings available' They were

documented as course catalogues'
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There has been a continuous revision at reasonable interval oftime. The originally conceived

PG regulations and programmes during 1980 were modified in 1983. The revision was taken up in

1989 and then in 2001. The catalogues were printed. Every university had its own syllabus for various

subjects. The ICAR recognized the need to make vital reforms in agricultural education to make the

students more competitive and expose them to widerhorizons. It developed strong academic linkages

with different Institutions and experts in the country and assigned the responsibility to the national

core group to restructure the PG academic programme with the help of l8 Broad Subject MatterArea

Committees. The revised syllabus and course curriculum are of high standard, practical oriented,

qualitative, competitive and uniform throughout the country. The guidelines were ready by January

2009 andANGRAU adopred it immediately from the academic year inAugust,2009. The freedom to

alter up to about 25%o of the course content to meet the local needs was discussed with the faculty

several times and frnally approved in the faculty board, academic council and the board of
management in 2009. The frnalized syllabus for M.Sc.(Ag) and ph.D is documented in this book to
serve as a ready reference for the faculty and students.

The efforts made by Dr. G. Swarajya Lakshmi, professor and Univ. Head, Department of
Bio resources Management as convener and Dr. K. Manorama, professor, Dept. of Biotechnology,
ch'v' Durga Rani, Assoc. professor, Dept. of Biotechnology as committee members in getting the
information compiled and editing are highly appreciated. The efforts ofDr p. chandrasekhar Rao,
Professor- educationwith the assistance ofMr. MohammadAfsar Khan and Mrs. J. Shyamala, Senior
Assistants ofthis office in the preparation ofthe book are alsogratefuly acknowledged.

April, 2010
(SHAIK MOTLAMMAD)
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AG ECON 501 MICRO ECONOMIC THEORY AND APPLICATIONS 2+o

Objective

This course is intended to provide an overview ol microeconomic theory and its applications'

The course starts wtth the theory ol consumer behaviour consisting of consumer's utility

maximization problem and dema;d theory. lt intends to provide fundamental concepts and

models in the iheory of production and costs and sets out to provide a basic understanding of

price apd / or output deiermination under difterent types of market structures including lactor

markets. This course will also expose the students to the theory of general equilibrium and

welfare economics.

Theory

-UNIT]

Theory ol consumer Behaviour - cardinal utility Approach - ordinal utility Approach -
lncome erfect and substitution ef{ect - Applicalions ol lndilference curve approach -

Re,realed Prelerence Hypothesis - Consumer surplus - Derivation of Demand curve -
Elasticity of demand.

ulilT rl

Theory ol Production - Production f unctions - Fleturns to scale and economies ol scale -
Technical progress - Theory o{ costs - cost curves- Pro{it maximization and cost

minrmization - Derivation ol supply curve - Law of Supply - Producers' surplus'

_u.Ntr lI!

N,larket Equilibrium - Behavior of Firms in Competitive Markets - Perfect Competition- Elfect

ol Taxation and subsidies on market equilibrium - Monopoly- Monopolistic - oligopoly-

Theory of Factor l\/arkets.

UNLI]V

General Equilibrium Theory - Wel{are Economics - Pareto Optimality -Social welfare criteria

' Socral Welf are functlons.

Suggcsted Readings

David lr/l Kreps 1990. A Course in Microeconomic Theory. Princeton University Press.

Dewilt KK. 2OO2. Modern Economic Theory. Sullan Chand & Co.

Henderson Jtrrl & Ouandl RE. 2000. Microeconomic Theory: A lvlathematical Approach McGraw-

Hilt.

Koutsoy annis A.2003. tr,4odern N,'licroeconomics. The Macmillan Press'

Silberberg E & Suen W. 2001 . The Structure ol Economics - A Mathematical Analysls. McGraw-

Hi!1.

Varian Hal B. 1999. lntermbdiate Microeconomics. Alfiliated East-West Press.

AG ECON 502 MACRO ECONOMICS AND POLICY 2+0

Obiective

lt4acro economics and Policy course is intended to expose the Students to macroeconomic

cohcepts and theory, the application ol the macro economic theory, and implication o{ the

macroeconomic policies.
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Theory

uNtr,!

Nature and scope of Macro Economics - Methodology and Keynesian concepts National
lncome - concepts and measurement- classical theory of Employment and say's Law-
[,4odern theory of Employment and Eflective Demand.

UNIT II

consumption lunction- lnvestmenl and savings - concept ol Multiplier and Accelerator -
Output and Employment - Rate o, interest - Classical, Neo classical and Keynesian version-
Classical theory Vs Keynesian theory - Unemployment and Full employment.

UNIT III

Money and classical theories of Money and price - Keynesian theory of money and Friedman
Restatemenl theory of money - supply of Money - Demand for Money -lnflation: Nature,
Effects and control.

ulllr t_v

lS & LI\/ Irame work - General Equilibrium of product and money markets -Monetary policy
- Fiscal policy- Effectiveness of Monetary and Fiscal policy - Central banking.

UXILV

Business cycles - Balance ol Payment - Foreign Exchange Bate determination_

Suggested Readings

Ahuja HL. 2007. Macroeconomics: Theory and policy. S. Chand & Co.

Eugene A Diulio 2006. Macroeconomics. 4th Ed. Schaums, Outlines.

Gardner Ackely 1987. Mlacro Economic: Theory and Policy. Collier
Ii,4acmillan.

Dornbusch. 2006. lv| ac roeconomrcs. McG raw Hill Publication

AG ECON 503 EVOLUTION OF ECONOMTC THOUGHT 1+0

Obiective

To introduce the students to the evolution of economic lhought over a period ol 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 apprecrate the contributions of the Galaxy of Economisls.

Theory

UN[1

Approaches for the study of history of economic thought - Absolutist vs. Belativist
approaches - Evolution of Economic Thought vs. Economic History. Ancient economrc
thought - medieval econortic thought - mercantilism - physiocracy - Forerunners ol
Classical Political Economy.

uNrr !l

Development of Classical Thoughts (Adam Smith, Robert 
^,4althus 

and Davicj Hicardo) -
Critics cf Classical Thoughts- Socialist critics - Socialist and Marxian Economtc lcieas -
ALrstrian School of Thought - Origins of Formal Microeconomic Analysis - William Stanley
Jevons. Cournot and Duputt. 
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uNlT lll

Thebirthotneoclassicaleconomicthought_MarshallandWalras-GeneralEquilibrium
Theory - Welfare Theory - Keynesian economtcs'

UNIT IV

TheEraofglobalization-Experiencesoldevelopingworld-RigidityolthepastVs.emerglng
realism _ The changing p"tt- oi int"rn"tional lnstitutions to economic growth and

development aPProaches.

UNIT V

EconomicThoughtinlndia-NaorojiandGokhale-GandhianEconomics.Economic
tn*ght Li ino"pJnaent tnaia - Nehru,s economic philosophy - Experiences of the structural

adjuitment programmes ol 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'

Wheatsheaf Books, Brighton.

EkelundRB&HebertRF.lgT5.AHistoryotEconomicTheoryandMethods.Mccraw-Hill.

John Mills A.2oo2. critical History of Economics: Missed opporlunitles. Palgrave Macmillan'

ScrepantiE&ZamagniS.1995'AnoutlineoftheHistoryofEconomicThought.Clarendon
Press, Oxford.

1+1

Obiective

To expose the students to the concept, significance and uses of agricultural ploduction

economtcs

Theory

UNIT I

Nature, scope and significance oi agriculturat production economics- Agricultural Production

processes, charactei and dimensions-spatial, temporal - Centrality o{ production f unctions,

assumptions of production, lunctions, commonly used lorms - Properties, limitations,

specification, estimation and interpretation oI commonly used production f unctions.

UNIT II

Factors of production, classiJication, interdependence, and {actor substitution -Determination

of optimal ievels oI production and factor application -Optimal factor combination and least

cosi combination of production - Theory of product choice; selection of optimal product

combination.

UNIT III

cost {unctions and cost curves, components, and cost minimization - Duality theory - cost

and production Junctions and its applications - Derivation of lirm's input demand and output

supply lunctions -Economles and diseconomies of scale.

5
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o

uNtIlv

Technology in agricurturar production, nature a;d efiects ancr measLrrement - Measuring
efficiency in agricultural production; technical, allocative and economic efficiencies - yield
gap anarysis-concepts-types and measurement - Naturs and sources of risk, modering
and coping strategies.

Practical

Dlf lerent fornrs of production functions - specification, est,iraiion anai irrierpretation of production
functions - returns to scale, faclor shares, elasticity of productio.r physicar optima-economic
optima-least cost combination- optimal product choice- clsi {unci : iestimation, inte r.pretation-
estimation of yield gap - incorporation of technology in production 'Linotions- measuring returns
to scale-risk analysis through linear programming.

Suggested Readings

Bcr" BF & Taylor CR. 1985. Tl,J Econotnics of production. John Wrley & Sons.

Doll JP & Frank o. 1978. production Ecc,notnics - Theory and Applications. John wiley &
50t'ls

GarCner BL & Rausser GC. 2001. Handbook of Agriculturat Economics.

Vol. l. Agricultural Production. Elsevier.

Heady EO. Economics of Agricultural production ancl Resource Use.

Prentice-Hali.

Sankayan PL. 1983. lntroductio;t to Farm fuiatagement. f ala lv4c Graw Hill.

AG ECON 505 AGRICULTURAL MARKETTNG AND pRtCE ANALYS|S 2+1

Objective

To irrpart adequate knowledge and analytical skills in the field of agricultural marketing issues,
and enhance expertise in improving the performance ol the mari(eting institutions and the
players in marketing of agriculturai commodities.

Tht,:ry

tll\ul]

Reviel of Concepts in Agricultural Marketing - Characteristic of Agricultural product and
Production - Problems in Agricultural lvlarketing {rom Denrarid and Supply and lnstitulions
si.les. l\,/larket intermediaries and their role - Need for regulatron in the present context -

r,'Lrrketable & lvlarketed surplus estimalion. Marketing Efficrency - structure conduct and
Ferformance analysis - vertical and Horizontal integration - lntegration over space, time
and form-Vertical co-ordination.

uNlr-11

fu'larkeling Co-operatives - APIvIC Regulatecl Llarkets - Direct marketing, Contract .irming
and Retaiiing - Supply Chain fulanagement - State trading, Warehousjng an- other
Government agencies -Pel-'i rmance and Strategtes - N4arket it tfrastructlr i€, needs,
perlormance and Governmerrt role - Vslue Chain Finance.



UNIT III

Role of lnformation Technology and telecommunication in marketing of agricultural

commodities - Market research-Market inlormation service - electronic auctions (e-bay),

e-chaupals, Agmarket and Domestic and Export market lntelligence cell (DEMIC) - Market

extension.

UNIT IV

spatial and temporal price relationship - price lorecasting - time series analysis - time

series models - spectral analysis. Price policy and economic development - non-price

instruments.

UNIT V

Theory ol storage - lntroduction to commodities markets and future trading - Basics of

commodity lutures - Operation Mechanism of Commodity markets - Price discovery -

Hedging and Basis - Fundamental analysis - Technical Analysis - Role ol Government in

promoting commodity lrading 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 concenlration ratios.

Performance analysis of Regulated market and marketing societies. Analysis on contract Jarming

and supply chain management ol different agricultural commodities, milk and poultry products.

chain Analysis - quantitative estimation of supply chain efficiency - Market lntelligence -
Characters, Accessibility, and Availability Price lorecasting. Online searches for market

information sources and inlerpretation of market intelligence reports - commodity outlook -

Technical Analysis for important agricultural commodities - Fundamental Analysis lor important

agricultural commodities - Presentation o, the survey results and wrap-up discussion.

Suggested Readings

Purecell WD & Koontz SB. 1999. Agricultural Futures and Options:

Principles and Strategies. 2nd Ed. Prentice-Hall.

Rhodes VJ. 1978. The Agricultural Marketing System. Grid Publ., Ohio.

Shepherd SG & Gene AF. 1982. Marketing Farm Products.lowa State Univ. Press.

Singhal AK. 1986. Agricultural lvlarketing in lndia. Annual Publ., New Delhi.

AG ECON 506 BESEARCH 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 collectron and data analysis etc.

Theory

UNIT I

lmportance 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.

7



UNIT II

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

UNIT III

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

UNIT IV

Data collection - assessment of data needs - sources of data collection - discussion ol
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. lnterviewing techniques and field
problems - methods of conducting survey - Reconnaissance survey and Pre testing.

UNIT V

Coding editing - tabulation - validation ot data. Tools of analysis - data processing.
lnterpretation of results - Preparing research report / thesis - Universal procedures lor
preparation of bibliography - writing of research articles.

Practical

Exercises in problem identification. Proiect proposals - contents and scope. Formulation ol
Objective and hypotheses. Assessment ol data needs - sources of data - methods oI collection
ol data. Methods of sampling - criteria to choose - discussion on sampling under dirlerent
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 lormat for Thesis / Report writing. Presentation of the results.

Suggested Readings

Black TR. 1993. Evaluating Social Science Research - An lntroduction SAGE Publ.

Creswell JW. 1999. Research Destgn - Qualitative and Quantitative Approaches. SAGE Publ.

Dhondyal SP. 1997. Research Methodology in Social Sciences and Essentials ot Thesis Writing.

Amman Publ. House, New Delhi.

Kothari CR. 2OO4. Research Methodology - Methods and Techniques.

Wishwa Prakashan, Chennai.

Rao KV. 1993. Research Methodology in Commerce and Management Sterling Publ., New
Delhi.

SinghAK. 1993. Iesfs, Measurements and Research Methods in Behavioural Sciences.Tata
McGraw-Hill.

Venkatasubramanian V. 1999. lntroduction to Research Methodology in Agriculturul and
Biological Sciences. SAGE Publ.

I



AG ECON 507

Obiective

2+1

The obiective of the course is to impart knowledge on econometric, tools to the students ol

agricultural economics. Training in econometrics, will help the student to analyze the economic

problem by applying, quantitative techniques.

Theory

UNIT I

lntroduction - relationship between economic theory, mathematical, economics, models

and econometrics, methodology of econometrics regression analysis'

UNIT I!

Basic two variable regression model - assumptions estimation and interpretation approaches

to estimation - OLS, MLE and their properties - extensions to multi variable models-multiple

regr€ssion estimation and interpretation.

UNIT III

Violation of assumptions - identitication, consequences and remedies for Multicollinearity'

heteroscedasticity,autocorrelation-dataproblemsandremedialmeasures.model
misspecification.

UNIT IV

Use ol dummy variables-limited dependent variables - specification, estimation and

interPretation.

UNIT V

Simultaneousequationmode|s_slructuralequations.reducedlormeguations.
identilication and approaches to estimation'

Practical

SingleequationtwoVariablemodelspeci'icationand.estimation-hypothesistesting.
rr"n"Jorr"tion" of functionaltorms and OLS application-estimation of multiple regression model

] nvpottr"." testing - testinf and correcting specilication errors - testing and managing

MuitLdtnearity - tesiing and m"anaging heteroscedasticity - testing and managing autocon-elation

- estimation of regressions ivitn-Orimmy variables - estimation of regression with limited

d";;;;;i variabt; - identification of equations in simuttaneous equarion systerns.

Suggested Readings

Gularati DN. 2003. Basic Econometncs' McGraw Hill'

JohnsonAGJr.,JohnsonMB&BuseRC.lgg0.Econometrics-BasicandApplied,MacMillan.

Keleian HH & Oates WE. 
.t gg4. rntroduc tion to Econometis Pinciples and Applicatbns. Harper

and Row Publ.

Koutsoyianis A. 1997. Theory of Econome'n'cs' Barner & Noble'

Maddala GS. 1992. lntroduction to Econometrics' MacMillan'

Maddala GS. 1997. Economettics' McGraw Hill'

PindyckRS&RubinteldDL.lggo.EconometricsModetsandEconometricForecasts.McGraw
Hilt. 

I
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AG EcoN s09 AGRICULTURAL FTNANCE AND pRoJEcr MANAGEMENT 2+1

Objective

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

Theory

UNIT I

Role and lmportance of Agricultural Finance. Financial lnstitutions and credit flow to rural/
priority sector. Agricurtural rending - Direct and rndirect Financing - rinarcing ihrougr.', co

10

AG ECON s08 LINEAR PROGRAMMTNG 1+1

Obiective

The ob.jective of the course is to impart knowledge ol Linear programming techniques and their
applications.

Theory

UNIT I

Decision Making- Concepts oI decision making, introduction to quantitative tools, introduction
to linear programming, uses ol LP in ditferent lields, graphic solution to problems, formulation
of problems.

UNIT II

simplex Method: concept of simplex method, solving profit maximization and cost
minimizations problems. Formulation ol farm and non farm problems as linear programming
models and solutions.

UNIT III

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 with saddle point.

Practical

Graphical and algebraic formulation of Linear programming models. solving of maximization
and minimization problems by simplex method. Formulatjon ol the simplex mr-atrices for typical
farm situations.

Suggested Readings

Dorfman B. 1996. Linear programming & Economic Analysis. McGrawHill.

Loomba NP.2006. Linear programming. Tata McGraw Hill.

Shenoy G. 1989. Linear programming-principres & Apprications. wirey Eastern pubr.

vaserstein. 2006. lntroduction to Linear programming. pearson Educarion publication



op!^raiives, NABARD and Cor:]r'ercial B3nks and FlRBs. District Credit Plan and lending

to agriculture/pr ority sector. l\,4 t:ro-Finatrcing and Bole of MFI's - NGO's, and SHG's.

qNlr il

Leritjing to farmers - The concept ol 3 R's, 3 C',s, 7 P',s of credit. Estimation ol Technical

leasibrtity, Economic viability and repaying capacity oI borrowers and appraisal of credit

pro,rosil". Understanding lenders and developing better working relationship and

supenrisory credit system. credit inclusions - credit widening and credit deepening.

UNII III

Frnancial Decisions - lnvestment, Financing, Liquidity and solvency. Preparation ol financial

statements - Balance Sheet, cash Flow Statement and Profit and Loss Aocount. Ratio

Analysis and Assessing the performance of tarm/firm.

UNIT IV

project Approach in f inancing agriculture. Financial, economic and environmental appr'r sal

ol investmenr projects. ldentification, preparation, appraisal,linancing and implementation

of projects. Prolect Appraisal techniques - undiscounted measures. Time value of money

- Use ol discounted measures - B-c ratio, NPV and lRB. Agreements, supervision,

monitoring and evaluation phases in appraising agricultural investment projects. Net r/ork

Techniques - PERT and CPM.

UNIT V

Risks in financing agriculture. Flisk management strategies and coping mechanism' Crop

inrr*n"" progrl,ni,". - Review of different crop insurance schemes - Yield loss and

weather based insurance and their applications

Practical

Development of Rural lnsiil]tionai Lending - Branch expansion, demand and supply ol

..tiirtilnuf agricultural credit and Over dueiand Loan wair,,ing- : An overview, Rural Lending

p.gir;r".irr commercial Banks, Lead Bank Scheme- preparation of District credit Plan,

Rural Lending programmes of ccloperative Lending lnstitutions, Preparation of financial

statements using larn,lftrm tevel oara, Farm credit a[praisal techniques and larm linancial

analysisthrough{inancialstatements,'Performanceo{MicroFinancinglnstitutions-NGO'S
,nJ'S"ff-U"fp 6rorpr, toentitication ::nci formulation oJ investment proiects' Project appraisal

L"nniqr", _ undiscounted Measures and their limitations. proiect Appraisal Techniques -
Discounted lvleasures, ruetwork technlques - PERT and cPM lor proiect management, case

SirOV-r.",f,.. of an Agricultural project, Finan;ial Risk..and risk management strategies -
Crop lrs, rrance Schemes, finlncilf instruments and methods - E banking' Kisan Cards and

core banking.

Suggested Headings

Dhubashi PR. 1986. Poticy and Pertormance - Agricultural and Rural Development in Post

lndependent /ndia. Sage Publ'

Gittingu .j;' 1982. Ecottomic Analysis of Agricuttural Proiects' The Johns Hopkins Univ Press'

Gupta SC. 1987 . Devetopment Banking for Rural Development' Deep & Deep Publ'

Little il\,tD & Mirlees JA. 1974. project Appraisal and Planning for Developing countries' oxlotd

& iBH Publ.

lvlunirai R. 1987. Farm Finance for Devetopment Oxford & IBH Publ'
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AG ECON 510 INTERNATTONAL ECONOMICS t+1

Objective

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

Theory

UNIT I

Scope and Significance ol lnternational 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, rmport euota and Export voruntary Bestraints-
The Case of Small Country and Large Country Case.

UNIT III

Ricardian Model of Trade- Specific Factors Model- Heckscher - Ohlin Model - Trade creation
and rrade Diversion - offer curve - Export suppry Erasticity and rmport Demand Erasticity
- Comparative Advantage and Absolute Advantage.

UNIT IV

official Exchange Rate and shadow Exchange Flate - walra,s Law and rerms of rrade _
Trade Blocks.

UNIT V

lMF, World Bank, lDA, lFC, ADB - International Trade agreements _ Uruguay Round _
GATT - WTO.

Practical

Producer's surprus, consumer's surprus, Nationar werfare under Autarky, and Free Trade
Equilibrium with small and large country assumption- Estimation o, Trade Gains- Estimation of
competitive and comparative measures rike Npc, Epc, ERp and DFrc- Estimation of otfer
curve Elasticity- Estimation of Etfect o, Tariff, Export subsidy, producer subsidy, rmport euota
and Export voluntary Restraints on National, welfare- Estimation of Ricardian Model - Estimation
of Effect of rrade under specific Factor Moder- Estimation of trade Equiribrium under, Heckscher
-Ohlin model - Trade Creation and Diversion.

Suggested Readings

Apple Yard DB & Field AJ Jr. 199S. lnternational Economics _ Trade,

Theory and Policy.lrwin, Chicago.

Cherunilam F. 1998. lnternationat Economics.Tata McGraw Hill.

Krugman PR & Obstferd M. 2ooo. rnternationar Economics - Theory and poricy. Addison-
Wesley.
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AG ECON 511 AGRICULTURAL DEVELOPMENT AND POLICIES

Obiectlves

To provide orientation to the students regarding the concepts and measures of economic

developmenl. To provide orientation on theories ol economic growth and relevance of theories

in developing countries. To make them to understand the agricultural policies and its etlect on

sustainable agricultural development. To make them understand the globalization and its impact

on agricultural development.

Theory

UNIT I

Development Economics - Scope and lmportance - Economic development and economic

growth - divergence in concept and approach - lndicators and Measurement ol 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 ol Growth - The Kaldor Model - Optimal Economic

Growth - Recent Experiences of developing country economies in transition - Bole of

state in economic development - Government measures to promote economic development.

lntroduction to development planning.

UNIT III

Role of agriculture in economic / rural development - theories of agricultural development

- Population and lood 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 - lnduced lnnovation Model - policy options for

sustainable agricultural development.

UNIT V

Globalization and the relevance of development policy analysis - The dilemma ot free

trade? - Free trade versus Protectionism- Arguments lor protection. Arguments against
protection. Role of protection in Developing Countries. WTO - Agreement on Agriculture -

Contradictions ol free trade - proponents and opponents policies in vulnerable sectors like

agriculture - Lessons for developing countries.

Suggested Readings

Chakaravathi RM. 1986. Under Development and Choices in Agriculture. Heritage Publ., New

Delhi.

Diwett KK. 2002. Modern Economic Theory. S. Chand & Co.

Eicher KC & Staatz JM. 1998. lnternational Agicultural Development Johns Hopkins Univ.

Press.

Frank E. 1992. Agricultural Polices in Developing Countries. Cambridge Univ. Press.

Ghatak S & lngersent K. 1984. Agricufture and Economic Development.

Select Book Service Syndicate, New Delhi.
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AG ECON 512 INSTITUTIONAL ECONOMICS 1+0

Obiective

TheCourseexposestheStudentstotheinstitutionalproblemsandremedies.

Theory

UNIT I

Old and New lnstitutional Economics - lnstitutional Economics Vs Neoclassical Economics.

Delinition of institutions - Distinction between institutions and organizations - lnstitutional

evolution.

UNIT II

lnstitutional 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 III

Free rider problem - path dependency - lnterlinked transactions. Collective action and

the elimination of free-rider problem - The logic ol collective action and its role in reducing

f ree rider problem - theory of Groups. Rent seeking - interest groups and policy formulation.

rJNrT rv

Economic analysis of property rights- property rights regimes - private property - state

Property - Common Property Resources (CPRs) - public goods and club goods'

UNIT V

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. Ihe Economic Theory of Agrarian Institutions. clarendon Press,

Oxiord.

Bromley DW. 1989. Economic tnterests and lnstitutions: The Conceptual Foundations of Public

P olicy. Basil Blackwell, Cambridge.

Eggertsson T. 1 990. Economic Behaviour and lnstitutions. Cambridge Univ' Press'

Greif A. 2006. lnstitutions and the Path to the Modern Economy: Lessons from Medieval

Trade (Political Economy of lnstitutions & Decisions). Cambridge Univ. Press.

Neelakandan s. 1992. New lnstitutional Economics and Agrarian change - A Primer. lndian

Economic Association Trust lor Research and Development, New Delhi.

14

Jhingan ML. 1998. Ihe Economics of Development and Planning. Vrinda Publ'

Jules pN. 1gg1. Regenerating Agricutture - Polices and Practice for Sustainability and Selt

Beliance. Vikas Publ. House.

Naqvi sNH. 2OO2. Devetopment Economics - Nature and significance. sage Publ.



Obiectives

To introduce economics principles related to natural resource and environmental economics

To explore the concept ol 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 I

concepts, classification and Problems of Natural Resource Economics - Economy -

Environm6nt interaction - The Material Balance principle, Entropy law- Resources Scarcity

- Limits to G rowth - 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-

efliciency - time path of prices and extraction - Hotelling's rule, solow-Harwick's Rule.

Theory oi optimal extraction exhaustible resources -economic models of forestry and fishery.

UNIT III

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 - collective action.

UN]T IV

Environmental perspectives - biocentrism, sustainability, anthropocentrism - Environmenlal

problems and quality o, environment - sources and types of pollution -air, water, solid

waste, land degradation - environmental and economic impacts - Economics of pollution

control - etficient reduction in environmental pollution.

UNIT V

Environmental regulation - economic instruments - pollution charges - Pigovian tax -tradable

permits - indirect instruments - environmental legislations in lndia'

UNIT V]

Concept of sustainable development - Economic Perspective - lndicators of sustainability

Relation between development and environment StreSS- Environmental Kuznet'S curve

Environmental Accounting - resource accounting methods - lnternational Environmental

lssues - climate change - likely impacts -mitigation efforts and international treaties.

Practical

Exhaustible resource management -optimum rate of oil extraction. Renewable resource

management - optimum harvest ol Forestry/fishery. Exercise on pollution abatement -1. Exercise

15

North DC. 1ggo. lnstitutions, lnstitutional change and Economic Performance. cambridge

Univ. Press.

Ostrom E. 1990. Governing the Commons: The Evolutions of lnstitutions for Collective Actions.

Cambridge Univ. Press

AGECONsl3 NATURALRESOURCEANDENVIRONMENTAL ECONOMICS 1+1



on pollution abatement -ll. Concepts in valuing the environment. Taxonomy of valuation
techniques. Productivity change method - substitute cost method - Hedonic price method -
Travel cost method -Contingent \raluation methods. Discount rate in natural resource
management. Environment impact assessmenl Visit to Pollution Control Board.

Suggested Readings

Ahmad Y, El Serafy S & Lutz E. (Eds.). l9S9.Environmental Accounting for Sustainable
Development. World Bank.

Freeman AM. 1993. The Measurement of Environmental and Resource Values. Resources lor
the Future Press, Baltimore.

Hackett SC. 2001. Environmental and Natural Resource Economics: Theory, Policy, andthe
Sustainable Society. M. E. Sharpe, Armonk, NY.

Hartwick JM & Olewiler ND. 1998. The Economics of Natural Resource Use.2nd Ed. Addison-
Wesley Educational Publ.

Kerr JM, Marothia DK, Katar Singh, Ramasamy C & Bentley WR. 1997 Natural Resource
Economics: Theory and Applications in lndia. Oxford & lBH.

Kolstad CD. 2000. Environmental Economics. Oxlord Univ. Press.

Pearce DW & Turner K. 1990. Economics of Natural Resources and the Environment. John
Hopkins Univ. Press.

Prato T. 1 998. Natural Resource and Environmental Economics. lowa State Unav. Press.

Sankar U. 2001 . Environmental Economics. Oxford Univ. Press.

Sengupta R.2000. Ecology and Economy, an lndian Perspective. Oxlord Univ. Press.

Tietenberg T.2003. Environmentaland Natural Resource Economics. 6th Ed. Addison Wesley.

AG ECON 514 INTELLECTUAL PROPERTY MANAGEMENT 1+0

Oblective

The objective oI 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 lntellectual Properties.

Theory

UNIT I

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

UNIT 11

Discovery velsus lnvention - Patentability of Biological lnventions - 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).

16



UNIT III

Plant genetic resources -lmportance and conservation - sui Generic system -Plant varieties

protection and Farmers iights Rct- Registration of Extant varieties - Registration and

protection of New VarietiesT nyUriOs / Essentially Derived Varieties - Dispute prevention

and settlement -Farmers' Rights.

UNIT IV

Trademark- Geographical lndications of Goods and commodities - copy rights-Designs -
Biodiversity Protection.

UNIT V

Procedures lor commercialization ot technology - valuation, costs and Pricing of

Technology- Licensing and implementation of lntellectual Properties- Procedures for

commercialization - Exclusive and non exclusive marketing rights-Research Exemption

and benefit sharing.

Suggested Readings

Ganguli P. 2OO1 . tntellectual Property Rights -Unleashing the Knowledge Economy. Tala

McGraw Hill.

Gupta AK. 2003 . Rewarding Conseruation ol Biological and Geneticqesources and Associated

Traditional Knowledge and

Contemporary Grass Roots Creativity.lndian lnstitute of Management, Ahmedabad

Khan SA & Mashelkar R. 2004. lntellectual Propeiy and Competitive Strategies in the 21st

Century. Kluwer Law lnternational, The Hague.

AG ECON 515 RURAL MARKETING 2+0

Obiective

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

Theory

UNIT I

Concept and scope of rural marketing, nature and characteristics of rural markets, potential

of rural markets in lndia.

UNIT II

Environmental factors - socio-cultural, economic and other environmental factors atfecting

rural marketing.

UNIT III

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.

17



AG ECON 516 COMMODITY FUTURES TRADING 2+0

Objective

This course is aimed at providing the basic understanding and the mechanics and value ol

{utures markets for speculators and hedgers who in turn will serve as price risk managemenl

activities of agribusiness lirms.

Theory

UNIT]

History and Evolution of commodity markets - Terms and concepts: spot, forward and

futures fMarkets - factors influencing Spot and future markets. Speculatory mechanism in

commodity futures.

UNIT II

Transaction and settlement - de[very mechanism - role of different agents - trading

strategies - potential impact of interest rate, Foreign Exchange, FDI in Commodity Markets.

UNIT III

Risk in commodity trading, importance and need for risk management measures - managing

market price risk: hedging, speculation, arbitrage, swaps - pricing and their reatures.

UNIT IV

lmportant global and lndian commodity exchanges - contracts traded - special Ieatures -

Regulation of lndian commodity exchanges - FMC and its role.

UNIT V

Fundamental Vs Technical analysis - construction and interpretation of charts and chart

patterns lor analyzing the market trend - Market indicators - back testing. lntroduction to

technical analysis software - analyzing trading pattern of different commodity groups.

Suggested Readings

Kaufman PJ. I 986. The Concise Handbook of Futures Markets. John Wiley & Sons.

Leuthold RM, Junkus JC & Cordier JE. 1989. The Theory and Practice of Futures Markets.

Lexington Books.

18

UNIT V

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

Suggested Readings

Krishnamacharyulu CSG & Ramakrishan L. 2002. Rural Marketing. Pearson Edu.

Ramaswamy VS & Nanakumari S.2006. Marketing Management.3rd Ed. MacMillan.

Singh AK & Pandey S. 2005. Rural Marketing. New Age.

Singh Sukhpal. 2004. Rural Marketing. Vlkas Publ. House.

Lofton T. 1993. Getting Stafted in Futures.3rd Ed. John Wiley & Sons, 1 993.

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

Wasendorf RR & McCafferty 1993. All about Commodities trom the lnside Out. McGraw-Hill.



AG ECON 601 ADVANCED MICRO ECONOMIC ANALYSIS 1+1

Oblectives

Theobjectiveo{thiscourseistointroducethetheoreticalmodelsandapplicationsof
microeconomictheory.lnparticular,thebaSiccomparativestatisticaltechniquesandthemore

modern duality theory will Oe JevetopeO and applied to the models of maximization'

unconstrained ano constraineJ utitity maximization, expenditure minimization, constrained prof lt

maximization, and cost and 
"*p"noitrr" 

.inimization. These mathematical structures form the

basic building blocks of neoclassical economics; this course will stress the development and

applicationoltheseimportantmodels.We{ollowacalculusratherthanagraphicalapproach

to the theory. ln 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 ol market failure and welfare economics including the theory of public

choice.

TheorY

UNIT I

Theory ol consumer behaviour - Duality in consumer theory - expenditure functton and

lndirect utility function - Measurement of lncome Effect and Substitution Effect'

Measurement ol Changes in Consumers' Welfare - Consumer's Surplus' Compensating

VariationandEquivalentVariation-DynamicVersionsofdemandfunctionS-lntegrability

of demand functions. Demand Models - Linear Expenditure System, Almost ldeal 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 III

Generalequilibriumtheory-conceptualoverview-Generalequilibrirlmconditionswith
production and consumption. Existence, uniqueness and stabitity ol general competitive

eqUilibrium,Walrasiangeneralequilibrium-MathematicalderiVationofconditionSforgeneral

equilibrium.

UNIT IV

Market failure - lncomplete markets - Asymmetric information - Principal- Agent problem'

adverseselectionandmoralhazard'Externalities-NetworkexternalitieS-Publicgoods_
Optimal provision of public goods'

UNIT V

Welfare Economics - Concepts, problems' approaches and limitations of Welfare

Economics,Paretoconditionsofmaximumwelfare_criteriaforsocialwelfare.Soclal
Welfare functions, Social versus Private costs and benefits'

19



Practical

Problems in consumer utility maximization - Estimation of income and substitution effects;Estrmation and comparison of,consumers surprus, efuivatent variation unJ lo,np"n."ting
variation. Estimation of demand models - Derivaiion and estimation of raboui,rpprv !qr"tio""
from household moders comparative static anarysis rnconsumption. Advanced probrem sorvingin price determination under perfect compeiition, monopory, origopory 

"ni 
.onopofi.fic

competition. Game theory moders. probrems sorving in Generar 
-equiri-brium'Theory 

ani frLn"r"
Economics. Problems in public goods provision.

Suggested Readings

chiang AC. 1981. Fundamentar Methods of Mathematicar Economlcs. McGraw-Hi[.
Henderson JM & Quandt RE. Microeconomic Theory: A Mathematicar Approach. McGraw-Hifl.
Koutsoyiannis A. 2003. Modern Microeconomics. The Macmillan press.

Kreps DM. 1990. A Course in Microeconomic Theory. princeton Univ. press.

silberberg E & suen w. 2001 . The structure of Economics - A Mathematical Analysrb. McGraw-
Hiil.

Varian HR. 1992. Microeconomic Analysis. WW Norton & Co

Varian HR' 1999. tntermediate Microeconomics. Affiriated East-west press.

AG ECON 602

Objective

ADVANCED MACRO ECONOMlCS ANALYSIS 2+O

Advanced macroeconomics course will be oftered to PhD students of Agricultural Economics
with the following course objective: to understand the macroeconomic flieory to examine the
macroeconomic Policy issues to analyze the macroe@nomic policy implications

Theory

UNIT t

Review of Macro Economics concepts-comparative statics - Keynesian theory-
consumption Function and rheories oi consumption -saving Function ano ineorLs ot
Saving.

UNIT It

Theories of lnvestment-savings and-lnvestment Equality - ls - LM Framework and equality
of demand for many and supply of Money-Monetary paicy in the static model - lnflation.

UN!T III

stagflation and suppry side Economics - Theory of unemproyment - phiflips curve
controversy - lnflation, productivity and distribution - Fiscal'poiicy: Elfectiveness and
Problems.

UNIT IV

SocialAccounting Matrix Framervork - General Equilibrium Analysis -.Neo classical Macro
Economics - Stochastic Macro Economics.

20



Practical

Estimation of multiple regression model - GLS estimation methods - testing misspecif ication
errors - Testing and Managing multicollinearity, heteroscedasticity and autocorrelation -
estimation of LPM, Logit and Probit models - comparing two regressions - chow test - estimation
ol distributbd lag models - panel data random and fixed etfects models - Indirect least squares
2SLS, SURE,3SLS, estimation of simultaneous equation models

Suggested Readings

Greene WH. 2002. Econometric Analysis. Pearson Edu.

Johnston J & Dinardo J. 20OO. Econometric Methods. McGraw-Hill.

Kelejan HH & Oates WE. 2001 . lntroduction to Econometics Principles and Applications. Harper
& Row.

Maddala GS. 2002. Econometrics. McGraw Hill.

AG ECON 604 ADVANCED PRODUCTION ECONOMICS 2+1

Objective

To expose the students to the concept, significance and uses ol advance production economics.

Theory

UNIT I

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

UNIT II

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 f unctional forms, nature, properties, limitations, estimation and interpretation -linear,

Spillman -Cobb Douglas, Quadratic, multiplicative (power) functional forms - Translog,
and Transcendental lunctional forms -CES, production functional iorms- 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 f unction analysis - input use behaviour.

-ululul
Decision making with multiple inputs and outputs - MRT and product relationship-cost of
production and adjustment in output prices-single input and multiple prgduct decisions-
Multi input, and multi product production decisions - Decision making wiih no risk -Cost of
wrong decisions - Cost curves - Principles and importance of duality theory -

Correspondence oi production, cost, and profrt functions - Principles and derivation of
demand and supply functions

UNIT IV

Technology, input use and factor shares -efiect of technology on input use decomposition
analysis-lactor shares-estimation methods- Economic efficiency in agricultural production

22



UNIT V

BOP & Adjustment Policies - Foreign Exchange Policy - Foreign sector: capitaland current

Account - lmpact of WTO on lndian Economy - lmpact of IMF & IBRD on lndian Economy

- Review ol Macro Economic Policies ln lndia.

Suggested Readings

Diulio EA. 2006. Macroeconomics. 4lh Ed. Schaums' Outlines.

Frogen RT. 1999. Macro Economic: Theory and Policies. 6th Ed. Prentice Hall.

Samuetson PA & Nordhaus WD. 2004. Economics. McGraw-Hill.

Shapiro E. 1989. Macro Economic Analysis. Galgotia Publ.

AG ECON 603 ADVANCED ECONOMETRICS 2+1

ObiectivF

The 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 problems by applying quantitative techniques.

Theory

UNIT I

Review of classical regression model - review of hypothesis lesling - restrictions on

parameters - single equation techniques.

UNIT II

Ordinary least squares - weighted least squares - generalized least squares -method of

principal components - instrumental variables method - maximum likelihood method -

errors in variables, nonJinearity and specification lests - non spherical error terms.

UNIT III

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 etfects models and

lheir extensions.

UNIT V

Simultaneous equation methods -identification - estimation by indirec, least squares 25LS,

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 o, distributed lag models - panel data

random and fixed effects models - lndirect least squares 2SLS, SURE, 3SLS, estimation ol
simultaneous equation models
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- 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.

UNIT V

simulation and programming techniques in agricultural production- Multiple course obiective

Programming - Goal programming and Compromise programming - applicationg'

Practical

Estimation of dillerent forms of production functions- Optimal input and product choice lrom

estimated f unctions-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 ol factor shares f rom empirical functions estimated-Estimating production

functions incorporating technology changes: Decomposition analysis and incorporation of

technology-Estimation of efliciency measures - Stochastic, probabilistic and deterministic frontier

productio; functions- Risk programming - MOTAD-Quadratic programming-Simulation models

ior agricultural production decisions-Goal programming - Weighted, lexicographic and tuzzy

goal programming-Compromise programming.

Suggested Readings

Chambers RG. 1988. Applied Production Analysis. Cambridge Univ. Press.

Gardner BL & Rausser GC. 2001. Handbook ot Agricultural Economics.

Vol. lA Agicultural Production. Elsevier.

Palanisami KP, Paramasivam & Ranganathan CR. 2002. Agricuftural Production Economics:

Analyticat Methods and Applications. Associated Publishing Co.

AG ECON 605 QUANTITATIVE DEVELOPMENT POLICY ANALYSIS 1+1

Obiective

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 meaninglul

The scholars make extensive reviews to get acquainted with the analytical relevance and in

drawing inlerences.

Theory

UNIT I

Policy framework - goals, value, betiefs and welfare maximization. Market - Policy and

State - State vs. Market - Failure of Policy - Failure of Markets - Rationale for Government

lntervention. Role of Quantitative Policy Analysis.

UNIT II

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.

u_N!r lll
Household behaviour and policy analysis - Household models.
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UNIT IV

Partial Equilibrium analysis - Concept of reference prices - Price distortions - indicarors
and impact. Transaction costs - lmplications for efficiency and productivity - lnstitutional
solutions - Multi market approach to policy analysis.

UNIT V

Social Accounting Matrices and multipliers - Computable General Equilibrium models to
assess economy wide impact of policy changes. practical Review of criteria tor policy
evaluation - Estimation of price elasticities - Review of estimation of complete demand
systems- Est;mation of Nerlovian supply Response model- Review oJ Household models
- Specification and estimation of household models - partial equilibrium analysis - lnpur-
output table - Social Accounting Matrix - Construction of a SAM - computation;f Multipliers
- Multi Market Anarysis - Review of computabre Generar Equiribrium Moders.

Practical

Review of criteria for policy evaluation - Estimation of price elasticities - Review ol estimation o,
complete demand systems - Estimation of Nerlovian supply Response model - Review of
Household models - Specitication and estimation of household models - partial equilibrium
analysis - lnput--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 & srinivasan TN. (Eds. ). 1gBB. Hand book of Devetopment Economics. North-Holland.

Eicher KC & Staatz JM. 1998. tnternational Agricultural Development. Johns Hopkins Univ.
Press.

Fischer G, Miller J & sidney MS. (Eds.). 2007. Handbook of public poticy Analysis: Theory,
Politics and Methods. CRC press.

Frank E. 1992. Agricultural Potices in Devetoping countries. cambridge univ. press.

Ghatak s & lngersent K. 1984. Agiculture and Economic Development select Book Service
Syndicate.

Kindleberger PC. 1977. Economic Development. McGraw Hill.

Meier MG & stigilitz JE. 2001. Frontiers of Development Economics- the Future perspective.
Oxford Univ. Press.

Sadoulet E & de Janvry A. 1995. Quantitative Devetopment poticy Anatysis. (London: John
Hopkins Univ. Press.

Shoven Neck R, Ohristjan R & Moostechner p. (Eds.).2008
Essays in Honour oI Andrew Hughes Hallett.

Quantitative Economic Policy

AG ECON 606 ADVANCED AGHICULTURAL MARKETING AND

PBICE ANALYSIS

2+1

Obiective

The main objective of this course is to critically analyze the important marketing concepts,
models, properties ol agricultural commodity prices and lorecasting, data collection and analysis
using current software etc., in order to make them policy dectsions in the field of agricultural
marketing.



Theory

UNIT I

lmportance ol market analysis in the agricultural system - types of marketing- advantages

and disadvantages - quantitative estimation - the distinguishing characteristics and role of

agricultural prices - data sources lor agricultural products and prices - sottwares used in

market analysis.

UN]T II

Role ol various formal institutions in agricultural marketing - and tunctions - measuring their

efliciency - public - private partnership - institutional arrangements. Successful case studies.

UNIT III

Multi market estimation, supply response models. Market integration and price transmission

- supply / value chain management. GAP analysis. Current trends in inlormation in the

changing agritood system.

UNIT IV

Agricultural commodity marketing - spot and f utures- marketing of derivatives-speculation,

hedging, swap, arbitrage etc. commodity exchanges - price discovery and risk management

in commodity markets- Begulatory mechanism ol futures trading.

UNIT V

Lag operators and ditference 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 ol demand/ supply torecasting, supply chain / value chain analysis lor different

commodities - Commodity modelsmulti market estimation- time series analysis - market

integration studies- price discovery price volatility estimation - commodity price torecasting

using econometric softwares.

Suggested Readings

Ferris JN. '1998. Agricultural P ces and Commodity Maket Analysis. McGraw-Hill.

Goodwin JW. 1994. Agicultural Pice Analysis and Forecasting. Wiley.

Hallam D. 1990. Econometric Modeling of Agicultural Commodry Markets. New Routledge.

Martimort D. (Ed.).1996. Agricultunl Markets: Mechanisms, Failures, and Regulations. Elsevier.

Schrimper RA. 2001 . Economics of Agricuttural Markets. Pearson.

Timmer CP. 1986. Getting Prices Right. Co'nell University Press.

Tomek WG & Robinson KL. 2003. Agicultural Product Prices.4lhEd. Cornell University Press.

AG ECON 608 COMMODITY FUTURES TRADING 2+O

Oblective

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 ol agribusiness lirms.
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Theory

UNIT I

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.

UNIT II

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

UNIT III

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

lmportant global and lndian commodity exchanges - contracts traded - special features -
Rdgulation ot Indian commodity exchanges - FMC and its role.

UNIT V

Fundamental Vs Technical analysis - construction and interpretation of charts and chart
patterns ror analyzing the market trend - Market indicators - back testing. lntroduction to
technical analysis sottware - analyzing trading pattern oJ different commodity groups.

Sugg6ted Readings

Kaulman PJ. 1986. The Concise Handbook of Futures Ma*ets. John Wiley & Sons.

Leuthold RM, Junkus JC & Cordier JE. 1989. The Theory and Practice of Futures Ma*ets.
Lexington Books.

Lofton T. 1993. Gettring Sta rted in Futurcs.3rd Ed. John Wiley & Sons.

Purcell WD. 1991. Agicultural Futures and Options: Principles and S:trategrbs. Macmillan Publ.

Wasendorf RR & Mccafierty. 1993. Ail about Commodities from the lnside Out Mccraw-Hill.

AG ECON 609 NATURAL RESOURCE MANAGEMENT 1+1

Objectives

This is an applied economics course that locuses 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 lorestry and
fisheries models, models of land and water use and extraction oJ non-renewable resources
(such as from a mineral deposit). We will focus on intuition and understanding of the economrc
analysis rather than complicated mathematical models in this class. That 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

Naturalresources-delinition-characteristicsandclassiiication.stockdynamicsol
renewable uno non-r"n"*uii" ,,""orr"ur. Equalion of m.ti.n lor renewable and non-

t"""*rUf" resources Fundamental equation of renewable resources'

UNIT II

Growthcurvesofiisheryandforestresources'Theroleottimepreferencelnnaturalresource
use. Simple two-p"'ioO rno'O"t oioptimal use of renewable and non-renewable resources'

Advanced moaets ot optim"air"*rr!" ,* - static vs. dynamic efficiency in natural resource

,J" npptoutiont of dynamic programming and optimal control'

UNIT tII

Economics of groundwater use - optimal extraction of groundwater' Analyticaland numerical

sotutions ,or optimat inter-remp#i;il";il;;f natiralresources. optimal harvesting of

.i"gi" i"1"ii""tnd multiple roiation torests optimal management ol tishery'

UNIT IV

Property rights in natural resources and their implication tor conservation and management

of naturar resources. rr,1un"g"r"nt-or common property naturar resources - rnstitutional

;;;;";i, i;i 
"onr"*"tion'"nd-r"n"g"'n"nt 

ot common pool fishery' groundwater

and lorestry resource.

UNIT V

Resource scarcity - Natural resource degradation - Poverty and resource-deqradati:ll--

Natural resource accounting - ericing and ialuation ol natural resources - Natural resources

policY.

Practical

Derivationottheiundamentalequationoirenewableresources-EstimationofgrowthcUrVeS
and stock dynamics for tisnery il-ioi"r1ry r""our""s..simple two period pr.oblem of oplimal

resource use - Numerical sorritioniorsimpL two-period model of dynamic efficiency in.natural

resource extraction. Mutti-per;; dy;amic eficiency - Using Excel Solver in solving dynamic

natural resource harvesting il#;.. using analytical solution procedures ,or solving natural

,".orr"" management problems - Optimal control'

Suggested Readings

BalandJ.M&PlatteauJP'1996'HaftingDegradationotNat?ralResources:lsThereaRole
for Rural Communities? Clarendon Press and FAO'

Carlson GA, Miranowski J & Zilberman D. 1998' Agicuttural and Environmental Resource

Economics. Oxlord Unlv' Press'

Chiang AC. 1gg2. Elements of Dynamic Optimization' Waveland Press

ctarkcw.19T6.MathematicalBioeconomics:TheoptimatManagementofBenewable
Resources. John WileY and Sons'

conrad JM & clark cw. 1997. Natural Besource Economics: Notes and Problems' cambridge

Univ. Press.

Conrad JM. 1999. Resource Economics. Cambridge University Press'



AG ECON 610

Objective

Practical

ENVIRONMENTAL ECONOMICS 2+1

The main ob.iective of this course is to provide an advanced treatment of the economic theoryof environmentar management and poricy, e).ternarities anJmarket and non-market approachesto environmentar improvement. Topics intconomic gio*th 
"no "nrironmentar 

probremsr povertyand envrronmentar degradation, conservatiJn- unJ'"r"t"inabre economic growth,intergenerationar and grobar environmentar.probrems, poiicy issues in enrironr"ni"ri"!ri"tio,and management wiil be covered at a sufiicie;i ;6il.; as ro equip the students with lherecent developments in the field.

Theory

UNIT I

Environmentar poirution as a consequence of market fairure - causes and consequencesof market fairure - Eliternarities - pubric goods ana lrternatities - e.onoril. oi pi[iln _
Private vs. sociar cost of environmeniar porrution---iroperty rights, environment anddevelopment - Theory of environmental policy.

UNIT II

Environmentar cost benefit anarysis - Environmentar impact assessment techniques - Non_market varuation of environmentar resources (wrp /'wrA) - environment, i"ir."i 
"nosocial wellare.

UNIT III

Economic growth and environmentar cost - Growth oriented economic poricies and therr
gnvironmentar impacts - popuration and environmentar quarity - poverty airo enrironmentar
degradation - sustainabre deveropment - rndicators of sustainabre oeveropr"nt - i""u""
in sustainable development.

UNIT IV

Environment, ecorogy and environmentar accounting - Environmentar polution with respect
to water and air - Land and forest resources rera'ied environmentat poflution _ co-J"t"r
externalities - Urbanization and environment - Basic approaches to enrironmentai pirty
(Tax, subsidy, pollution permits etc.) Green taxes - ioliticat economy ot environnientat
regulation and management.

UNIT V

Transboundary environmentar probrems - Economics of grobar warming, crimate change
and emission trading - Environment, international trade and developme-nt.

contemporary global environmentar issues, movement, poricies, programmes, raws and other
regulatory mechanisms - Criteria lor evaluating the environment relaGd prolecis and review ot

28

Fisher AC. ig}l . Resource and Environmentat Economics. Cambridge Univ. press.
Prato T' 199g' Naturar Resource and Environmentar Economics. rowa state univ. press.
sterner T. 2003. poricy rnstruments lor Environmentar and Naturar Resource Management.Resources for the Future, Washington DC. 
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Environmental lmpact Assessment (ElA) techniques - Recreation demand models of

environmental vatuation - Contingent valuation techniqueS - Environmental Resource Accounting

Techniques - Discussion on the iechniques dealing with air pollution and review of case studies

on air pollution and its impacts - forest environment and wild liJe conservation - Green GDP

and Green house insurance - Practical considerations and comparison ol 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 luzzy evaluation problems related to

environment - lnput output analysis, technology and the environment - computable general

equilibrium models for environmental economics and policy analysis'

Suggested Readings

carlson GA, Miranowski J & Zilberman D. 1998. Agricultural and Environmental Resource

Economics. Oxford Univ. Press.

Hanley N, shogren J & White B.2OO7. Environmental Eanomics: Theory and Practice.

Palgrave, London.

Kolstad C. 1999. Environmental Economics. Oxford Univ. Press'

Prato T. 1 998. Natural Hesource and Environmental Economics:lowa state Univ. Press.

sterner T. 2OO3. Policy lnstruments for Environmentat and Natural Resource Management.

Resources tor the Future. The World Bank and SIDA'

List ol Journals

Agricullural Economics Research Review

Agricultural Finance Review

Agricultural Marketing

Agriculture and AgrG industries Journal

Agriculture Statistics at a Glance

APEDA Trade yearbook

Asian Economic and Social Review (Old Series)

Bulletin ol Agricultural Prices

Economic and Political Weekly

Economic Survey ot Asia and Far East

FAO Commodity Review and Outlook

FAO Production Year book

FAO Trade year book

lndian Cooperative Review

lndian Economic Journal

lndian Journal oI Agricultural Economics

lndian Journal ol Agricultural Marketing

lndian Journal ol Economics

lnternational Food Policy Research lnstitute Research Report

Journal of Agricultural Development and Policy

Journal ol Agricultural Economics

Journal of Agricultural Economics and Developmenl

Journal of Farm Economics
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Land Economics

Productivity

Reserve Bank of lndia Bulletin

Rural Economics and Management

Worlci Agricultural Economics and Rural Sociology Abstracts

World Agricultural Production and Trade: Statistical Report

Yojana

Agricultural Situation in lndia

e- Resources

www-pearsoned.com (Pearson Education Publication)

www.mcgraw-hill.com (McGraw-Hill Publishing Company)

www.oup.com (Oxford University Press)

www.emeraldrnsight.com (Emerald Group Publishing)

www.sagepub.com (Sage publications)

www.isaeindia.org (lndian Society of Agricultural Economics)

www.macmillanindia.com (Macmillan Publishing)

www.icar.org.in (lndian Council ol Agricultural Research)

www.khoj.com (Directory for Agricultural Economics)

www.ncap.res.in (National Centre for Agricultural Economics and Policy Research)

www.ncdex.com (National Commodity & Derivatives Exchange Limited)

www.phdccr.in (PHD Chamber of Commerce and lndustry)

www.ficci.com (Federation ol lndian Chambers ol Commerce and lndustry)

wwrv.assocham.org (Associated Chambers of Commerce and lndustry of lndia)

www.apeda.com (Agricultural and Processed Food Products Export Development Authority)

www.mpeda.com (Marine Products Export Development Authority)

Suggested Broad Topics for Master's and Doctoral Research

Economics of lrrigation waler in dilferent agro-climatic conditions

Potential ol exports of agri-products

Potential domestic as well as international markels for value added agriproducts

Demand & supply gap of different agri-products and agri-inputs

Economic analysis of new agri{echnologies

Input use etf iciency in different agro-climatic conditions

lncome and expenditure pattern in rural areas

Saving and investment pattern in rural areas

Return {rom investment in agriculture research

Marketing of agri-products in WTO regime

lmpact of WTO on agricultural economy

lmpact o{ Agricultural credit on socio-economic condition oi the farmers

Optimization of production process to reduce the cost of production

Economic anaiysis of diversif ication, processing and value addition in agriculture sector

Emerging international marketing scenario of agri-products

Extent of farmers' indebtedness in dil{erent agro-climatic conditions
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VISUAL COMMUNICATION

PARTICI PATORY METHODS FOR TECHNOLOGY
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MARKET-LED EXTENSION MANAGEMENT

MASTER'S SEMINAR

MASTER'S RESEARCH
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CODE COURSE TITLE

TRANSFER OF TECHNOLOGY IN AGBICULTURE
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ETHICS AND RURAL DEVELOPMENT PROGRAMMES

DISASTER MANAGEMENT

0+l

0+1
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0+'l

1+0

l+0
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EXT 501 DEVELOPMENT PERSPECTIVES OF EXTENSION

EDUCATION

1+1

Education

UNIT II

pioneering Extension eflorts and their implications in lndian Agricultural Extension - Analysis

of Extension systems ol lcAR and SAU - State Departments Extension system and NGOS

- Role ot Extension in Agricultural University.

uNtr_lll

Poverty Alleviation Programmes - SGSY, SGBY, PMGSY, DPAP, DDP, CAPABT -
Employment Generation Programmes - NBEGP, Women Development Programmes -
ICDS, MSY, RMK, Problems in Bural Development.

UNIT IV

currenl Approaches in Extension: Decentralised 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 Departmenls, Bottom up

planning, Beport preparation and presentations.

Suggested Readings

Chandrakandan KIvl, Senthil Kumar & Swatilaxmi. PS. 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, lqbal ltr,4 & Anandaraja N. 2003. Beaching the Unreached:

Basics of Extension Education. Associated Publishing Co.

Jalihal KA & Veerabhadraiah V.2OO7. Fundamentals of Extension Education and Management

in Extension. Concept Publ.

JJ

Obiective

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 Bural

development programmes aimed at poverty alleviation and to increase employment opportunites

and f heir analysisl Besides, the students witl be learning about the new innovations being brought

into the Agricultural Extension in lndia.

Theory

UNIT I

Extension Education - Meaning, objectives, concepts, principles and philosophy, critical

analysis of definitions - Extension Education as a Profession - Adult Education and Distance



Khan PM. 2002. Textbook of Extension Educafion. Himalaya publ.

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

Van Den Ban AW & Hawkins HS. 1998. Agricuttural Ertension .znd Ed. CBS.

viswanathan M. 1994. women in Agriculture and Rurat Development. printwell publ.

EXT 502 DEVELOPMENT COMMUNICATION AND

INFORMATION MANAGEMENT

2+1

Obiective

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

Theory

UNIT I

Communication process - concept, elements and their characteristics - Models and theories
oJ communication - communication skills- lidelity ol communication, communication
competence and empathy, communication effectiveness and credibility, feedback in
communication, social networks and Development communication - Barriers in
communication, Message - Meaning, dimensions of a message, characteristics ol a good
message, Message treatment and eflectiveness, distortion of message.

UNIT 1I

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

UNIT !I1

Media in communication - Role of mass media in dissemination of farm technology, Effect
of media mix for Rural People. Modern communication media - Electronic video, T;le Telt,
Tele conference, Computer Assisted lnstruction, Computer technology and its implications.

UNIT IV

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

PRACTICAL

ldentification of key communicators and communication networks in a selected village Simulated
exercise on distortion of messages at different levels ol communication Visit io extension
organization to study the organizational communication Exercise on Writing for print Media -

34



Writing News Exercise on Writing for Print Media . Sy:9::" Stories Writing Feature articles

{or dilf"erent topics related to AgriJulture and allied fields Visit to AIR and TV centre Exercise on

script *riting'for Radio, g*u"rlae on script writing for TV, Exercise on Readability and

comprehensiontestingproceduresParticipationandlnteractionthroughVideoconference
Exercise on Computer Assisted lnstruction beveloping communication Strategy for diffusion of

modern farm technology in villages

Suggested Readings

DahamaoP&BhatnagaroP.2005.EducationandCommunicationforDevelopment'oxford
& IBH.

Grover l, Kaushik S, Yadav L & Varma SK. 2002. communication and lnstructionalTechnology'

Agrotech Publ. AcademY.

Jana BL & Mitra KP. 2OO5. Farm Journalism Agrotech Publ' Academy'

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

Rayudu CS.2002. Communicatior. Himalaya Publ House'

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

SandhuAS.2oo4.TextbookonAgriculturatCommunicationProcessandMethods.oxford&
IBH.

ExT so3 DIFFUSION AND ADOPTION OF INNOVATIONS 2+1

Obiective

The students will learn how the agricultural innovations spread among the larmers in the.society

OV g"tiing into the insights of difiusion concept and adoption process, stages ol adoption and

innovation decision process, adopter categories and their characteristics, opinion leaders and

their characteristics, attributes oflnnovations, and factors influencing adoption. ln addition, the

students would be learning various concepts related to dif{usion and adoption ol innovations'

Theory

UNIT I

Diffusion - concept and meaning, elements; traditions of research on diff usion; the generation

ol innovations; innovation-development process; tracing the innovation-development

process, converting research into practice.

UNIT II

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

{ormulation.

UNIT III

Adopter categories - lnnovativeness and adopter categories, adopter categories as ideal

types, charaiteristics of adopter categories; Perceived attributes of lnnovation and their

rate of adoption, factors influencing rate of adoption.

UNIT IV

Di{fusion effect and concept of over adoption, opinion leadershipmeasurement and
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characteristics of opinion readers, monomorphic and porymorphic opinion readership, murli-
step flow of innovation; concepts of homophity and heterophiry and their infruenceon frowof innovations; Types of innovation-decisioni - optionai, cbllective 

"nJ 
nrtt ority 

"nacontingent innovation decisions; Consequences of lnnovation-Decisions - Desirable or
Undesirabre, direct or indirect, anticipared or unanticipated consequences; Decision making
- meaning, theories, process, steps, factors influencing decision _ making.

Practical

case studies in individuar and community adoption process, content anarysis of adoption studies,
ldentification of adopfer categories on aselected technology, study of attributes of current farm
technologies, ldentification of opinion readers, Sources Ji information at oitteienisrages ot
adoption on a selected technorogy, study of factors increasing or retarding the rate of adoption,presentation ot reports on adoption and diffusion of innovations.
Suggested Readings

Dasgupta. 1989. Diftusion Agricuttural rnnovations in vifiage rndia.w ey Eastern.
Jalihal KA & veerabhadraiah v .2oo7 . Fundamentars of Ertension Education and Management

in Extension. Concept publ. Co.

Ray GL. 2005. Extension Communication and Management Kalyani publ.
Reddy AA. 1987. Extension Education. Sree Lakshmi press, Bapatla.
Flogers EM.2003. Difrusion or rnnovations. 5th Ed. The Free press, New york.

EXT504 RESEARCH METHODS tN BEHAVTOURAL SCTENCES 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 statisticaipackage for social sci"nces t ipssl
for choosing appropriate statistics for data analysis.

Theory

UNIT I

Besearch - Meaning, importance, characteristics. Behavioural sciences research - Meaning,
concept and probrems in behaviourar sciences research. Types and methods of Besearch
- Fundamental, Appried.and Action research, Exproraiory, Descriptive, Diagnostic,
Evaluative, Experimental, Analytical, Historical, surveyand caie study. Review of lilerature
- Need, search Procedure, Sources of riterature, pranning the review work. Research
problem - selection and Formulation of research problemlnd guiding principles in the
choice of research problem, Factors and criteria in seiection ol reseirch pioblem, Statement
of research probrem and deveropment of theoreticar orientation of t[e i"."ur"h prour",
UNIT II

objectives - Meaning, types and criteria for iudging the objectives. concept and construct
- Meaning, role of concepts in research and conceptuar frame work deveropment in
research. Variable - Meaning, types and their role in research. Detinition - Meaning,
characteristics of workabre definitions, types and their rore in research. Hypothesis -Meaning, importance and functions of hypothesis in research, Types ot trypotnesl, tint<ages,
sources, problems in formulation and criteria for judging a wor-kable hypothesis.

Jb



Measurement - Meaning, postulates and levels oI measurement, Use of appropriate Statistics

at different levels of measurgqeqt, criteria lor judging the measuring instrument and

importance oI measurement in research. validity - Meaning and methods of testing.

Beliability - Meaning and methods of testing. sampling - Universe, sample and sampling-

Meaning, basis for sampling, advantages and limitations, size and lactors atfecting the size

o{ the simple ard sampling errors - Methods of elimination and minimizing, Maximinicon

Principle, Sampling - Types of sampling and sampling procedures.

UNITIII

Research Designs - Meaning, purpose and criteria Ior research design, Types, advantages

and limitations ol each design. Experimental design - Advantages and limitations. Data

collection devices - lnterview - Meaning, purpose, types, techniques of interviewing and

advantages and limitations. Enquiry forms and schedules - Meaning, types of questions

used, staps in construction and advantages and limitations in its use. Ouestionnaires -
Meaning, difference between schedule and questionnaire, types of questions to be used,

pre - teiting of the questionnaires or schedules and advantages and limitations. Check

iists - 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 ol master code sheet, analysis and

tabulation ot data, statistical Package for Social Sciences ( SPSS) choosing appropriate

statistics for data analysis based on the level oI measurement o, variables. Fleport writing

- Meaning, guidelines to be followed in scientific report writing, Belerences in reporting.

Practical

Selection and formulation of research problem - Formulation of obiectives and hypothesis-

Selection of variables based on objectives-Developing the conceptual tramework of research.

Operationally delining the selected variables-Development ol data collection devices.-Testing

the validity and reliability of the data collection instruments.- Pre-testing of the data collection

instru ment-Techn iques 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 obiectives ol research.Writing report, Writing ol

thesis and research articles-Presentation of reports.

Suggested Readings

Chandrakandan K, Venkatapirabu J, Sekar V & Anand Kumar V. 200O. Tests and Measurements

in Social Research. APH Publ.

Kerlinger FN. 1973. Foundations ot Behavioural Research. Holt Rhinehart.

Kothari CR.1 984 . Research Methodology, Methods and Techniques. Chaitanya Publ. House,

Allahabad.

Krishnaswami OB & Ranganatham M. 2005. Methodology of Research in Social Sciences.

Himalaya Publ. House.

Mulay S & Sabaratnam VE.1983. Research Methods in Extension Education Manasavan, New

Delhi
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EXT 505

Objective

Ranjit Kumar. 1999. Research Methodotogy - A step by step Guide for Beginners. sage publ.

Ray GL & Sagar Mondal. 1999. Research methods in Social Sciences and Ertension Education.
Naya Prakash, Calcutta

wilkinson TS & Bhandarkar PC. 1993. Methodology and rechniques of social Research.
Himalaya Publ.Home.

e-EXTENSION 2+1

students will gain knowledge and skills in understanding the concepts of lnformation 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 fullilling the objective of rransfer of rechnology i.e. Reaching thJunreached.

Theory

UNIT I

lcrs- concept, definitign, tools and application in extensron education. Reorganizing the
extension efforts using lCTs, advantages, limitations and opportunities.

UNIT II

lcrs projects, case studies in lndia and developing world. Diilerent approaches (models)
to lcrs. lcr 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 III

Community Radio, Web, Tele, and Video conferencing. Computer Aided Extension.
Knowledge management, lntormation kiosks, Multimedia. online, oifline Extension. Tools-
Mobile technologies, e-learning concepts.

UNIT IV

lcr Extension approaches-pre-requ isrtes, rnformation and science needs of farming
community. Need integration. Human resource inlormation. lntermediaries. Basic e-
extension training issues. ICT enabled extensionpluralism. Emerging issues in lCT.

Practical

Agril.content analysis of ICT Projects. Handling of ICT tools. Designing extension content. Online
extension service. Project work on ICT enabled extension. Creation o, extension blogs. Visit to
ICT extension projects.

Suggested Readings

Batnakar S & Schware R. 2000. lnformation and Communication Technology in Development-
Cases f rom /ndia. Sage Publ.

Meera SN. 2008. lCTs in Agricultural Extension: Tactical to Practical.

Ganga-Kaveri Publ. House. JangamwadiMath, Varanasi.

Willem Zip. 1994. lmproving the Transfer and Use of Agricultural lnformation - A Guide to
lnformation Technology. The World Bank, Washington.
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EXT 506 ENTREPRENEURSHIP DEVELOPMENT AND

MANAGEMENT IN EXTENSION

2+1

Obiective

The Iirst part of the course is intended to provide overall picture o, planning and development of

enterprises for extending sustainable livelihoods for rural people. The second part oJ the course

is structured to help the students to gain knowledge and skills in difterent concepts and techniques

oi management in extension organizations.

Theory

UNIT I

Entrepreneurship - Concept, characteristics, Approaches, Theories, Need for enterprises

development. Agri - entrepreneurship - Concept,characteristics, Nature and lmportance

for sustainable Livelihoods. Traits ol entrepreneurs - Bisk taking, Leadership, Decision

making, Planning, Organising, Coordinating and Marketing, Types ol Entrepreneurs. Stages

ot establishing enterprise - ldentification 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 II

Micro enterprises - Profitable Agri enterprises in lndia - Agro Processing, KVIC industries.

Micro {inancing - meaning, Sources of Finance, Banks, Small scale industries developmenl

organizations. Marketing lor enterprises - Concept, planning lor marketing, target marketing,

Competition, market survey and strategies, Product sales and promotion. Gender issues in

entrepreneu rship development - Understanding gender and subordination o{ women,

Gender as a development tool, Policy approaches lor women entrepreneurship development.

Success and Failure stories Ior enterprises - lssues relating to success and lailure ol

enterpnses - Personal, Production, Finance, Social, Marketing.

UNIT III

Management - Meaning, concept, nature and importance, Approaches to management,

Levels of management, Qualities and skills ol a manager. Extension Management - Meaning,

Concept, lmportance, Principles o{ management, Classification oJ Functions of Management.

Planning - Concept, Nature, lmportance, Types, Making planning ef{ective. Change

Management - factors, process and procedures. Decision making - Concept, Types of

decisions, Styles and techniques ol decision making, Steps in DM Process, Guidelines for

making ef{ective decisions. Organizing - Meaning o, 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. lnterpersonal relations

in the organization. Staffing - Need and importance, Manpower planning, Recruitmenl,

Selection, Placement and Orientation, Training and Development - Performance appraisal

- Meaning, Concept, Methods. Direction - Concept, Principles, Requirements of etfective

direction, Giving orders, Techniques of direction. Leadership - Concept, Characteristics,

Functions, Approaches to leadership, Leadership styles. Organizational Communication -
Concept, Process, Types, Net Works, Barriers to Communication. Managing work motivation
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EXT s07 HUMAN RESOURCE DEVELOPMENT (HRD) 2+1

Obiective

To orient the students about key concepts, importance, scope & conceptual frame work, growlh
& development of Human Resource Development, Subsystems of Human Resource
Development Ior extension organizationand process of HBD.

Theory

UNIT I

Human Resource Development - Delinition, Meaning, lmportance, Scope and Need lor
HRD; Conceptual{rame work, inter disciplinary approach, function systems and case studies
in HRD; HRD lnterventions - Different Experiences; Selection, Development & Growth-
Selection, Flecruitment, lnduction Stafl Training and Development, Career planning; Social
and Organizational Culture: lndian environment perspective on cultural process and social
structure, society in transition; Organizational and Managerial values and ethics,
organizational commitment; Motivation productivity - .iob description - analysis and
evaluation; Performance Appraisal.

UNIT II

Human Resource management: Collective bargaining, Negotiation skills; Human Resource
Accounting (HRA): What is HRA? Why HRA? lnformation Management for HRA and
Measurement in HRA; lntra personal processes: Collective behaviour, learning, and
perception ; Stress and coping mechanisms: lnter-Personal process, Helping process -

40

- Concept, Motivation and Performance, Approaches to motivation. Supervision - Meaning,
Besponsibilities, Qualities and functionsof supervision, Essentials of effective supervision.
Managerial Control - Nature, Process, Types, Techniques of Control, Budgeting,
Observation, PERT and CPM, MlS.

Practical

Field visit to Successful enterprises-Study ol Characteristics of Successful entrepreneurs
Development of Project Proposal -Case Studies oI 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 ol management -
Group exercise on development of short term and long term plan-simulated exercise on
techniques ol decision making-Designing organizational structure -Group activity on leadership
development skills.

Suggested Readings

Gupta CB. 2OO1. Management Theoty and Pracllce. Sultan Chand & Sons.

lndu Grover. 2OO8. Handbook on Empowerment and Entrepreneurshrp. Agrotech Public
Academy.

Khanka SS. 1999. Entrepreneurial Development S. Chand & Co.

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

Tripathi PC&BeddyPN. 1991. Principles of Management. Tata McGraw Hill.

Vasanta Desai. 1997. Small Scale lndustries and Entrepreneurship. Himalaya Publ. House.



communication and Feedback and interpersonal styles; Group & lnter group process: group

information and group processes; organizational communication, Team building Process

and functioning, donfiiit management, Collaboration and Competition; HRD & Supervisors:

Task Analysis; capacity Building - counseling and Mentoring; Role of a Professional

Manager: Task ol Professional Manager - Responsibility of Professional Manager;

Manalerial skills and Soft Stills required for Extension workers; Decision Making: Decision

Making models, Management by obiectives; Behavioural Dynamics :Leadership styles -
Group dynamics.

UNIT II!

Training - Meaning, determining training need and development strategies - Training types,

models, methods ind evaluation; Facilities lor training - Trainers training -techniques tor

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 & tacilities; Analysis of Training

methods followed by training institutions lorfarmers and extension workers Studies on evaluation

ol training programmes; Study of HRD in organization in terms ol performance, organizational

development, employees welfare and improving quality of work life and Human resource

information, Presentation of reports.

Suggested Readings

Agochiya O.2OO2. 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 Otganizalional Behaviour Uilizing

Human Resource.5th Ed. Prentice-Hall ol lndia.

Koontz Harold & weihhrich Heinz 1990. Essentials ot Management.Sth Ed. McGraw-Hill.

Lynton RP & Pareek U. 1993. Training tor Developmenf. 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 ot Training Progrummes. 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.

lCFAl, Hyderabad.

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

Wayne MR & Robert MN. 2005. Human Resource Management.

lnternational Ed. Pearson Prentice Hall.
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EXT 508

Oblective

VISUAL COMMUNICATION 2+1

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 oi visuals
and graphics followed by its main functions, theories of visual perception and its classitication
and seleclion. Further, the course deals with the designing the message, graphic rormats and
devices and presentation ol data, lt 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, w
and know-how about scanning of visuals.

Theory

UNIT I

Role ol visuals & graphics in Communicatlon. Characteristics of visuals & graphics. Functions
ol visuals and graphics. Theories ol visual perception. Classification and selection of visuals.
Concepts of muhimedia in mmmunication Basics of computers in relation to visuals, Modes
of presentation of visuals in computers

UNIT II

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

UNIT III

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

UNIT ]V

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. 20O5. Visual Communication. Rajat Publications, New Delhi.

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

James wB, Richard BL, Fried F Harcleroad. i952. A.v. lnstruc.tionat Materiat & Methods.
Mc.Graw Hill.

Reddy YN. '1998. Audio visual Aids in Teaching, Training and Ertension. Haritha publ. House,
Hyderabad.

EXT509 PARTICIPATORYMETHODSFORTECHNOLOGY 1+1

OEVELOPMENT AND TRANSFER

Obiective

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 lo 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.
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Theory

UNIT I

Participatory extenSion - lmportance, key leatures, principles and process of participatory

approaches; Different participatory approaches (RRA, PRA, PLA, AEA, PALM, PAB' PAME'

ESRE, FPR) and successful models.

UNIT II

Participatory tools and techniques. Space Related Methods : village map (social & resource),

mobiliiy services and opportunities map and transect; Time related methods : time line,

trend ina[sis, seasonal diagram. Daily activity schedule, dream map; Relation oriented

methods : cause and etfect d=iagram (probl6m tree), impact - diagram, well being ranking

method, Venn diagram, matrix ranking, livelihood analysis.

UNIT lII

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 moniloring, 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 Proiect Management in Ertensio, Sc,ence. Agrotech

Publ. Academy.

Mukharjee N. 2002. Participatory Leaming and Action Concept Publ' Co'

Singh BK. 2008. PRNPLA and Participatory Training. Adhyayan Publ' & Distr'

Somesh Kumar. 2002. Methods for Community Participation. Vistaar Publ'

EXT s1O GENDER SENSITIZATION FOR DEVELOPMENT 1+1

Obiective

ln 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

intemalize gender equity concerns as fundamentat human rights and also enhance the capability

tor identifying and analyzing gender issues in agriculture and allied sectors'

Theory

UNITI

Gender concepts, issues and challenges in development; Gender roles, gender balance,

status, need and scope; Gender analysis tools and techniques'

UNIT II

Nationat policy for empowerment of women since independence; Developmental

programmes for women; Gender mainstreaming in agriculture and allied sectors -need

and relevance: Gender budgeting - A tool tor empowering women'
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uNlT ilt

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

Practical

Visits to rural institutions ol 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, Otfice of the Commissioner and Director
of Agriculture, Hyderabad, to study the mainstreaming of gender concerns and gender budget
of the department.

Suggested Readings

Grover I & Grover D. 2OO2. Empowerment of Women. Agrotech Publ. Academy.

Porter F, Smyth I & Sweetman C.1999. Gender Works: Oxfarm

Experience in Policy and Practice. Oxfarm Publ.

Raj MK. 1998. Gender Population and Development Oxlord Univ. Press.

Sahoo RK & Tripathy SN. 2006. SHG and Women Empowerment Anmol Publ.

Sinha K. 2OOO. Empowerment of Women in South Asia. Association ol Management
Development lnstitution in South Asia, Hyderabad.

Thakur Joshi S. 1999. Women and Developmenf. Mittal Publ.

Vishwanathan M. 1994. Women in Agriculture & FD. Rupa Books.

EXT 511 PERSPECTIVES OF DISTANCE EDUCATION 1+1

Objective

The course is intended to orient the students with the concept ol Distance Education,
Characteristics of Distance Education, Evolution, Methods ol Distance Education, Different
Approaches in Planning Distance Education, Educational Technology in Distance Education,
Management of Resources tor distance education, Strategies for maximizing the reach and
programme evaluation and quality assessment.

Thoory

UNIT I

Distance Education - lntroduction Meaning, Concept, Philosophy and its work ethics,
characteristics of Distance Education - Evolution and Historical view ol Distance Education

- Theory Methodology, and Epistemology. Dimensions of Distance Education, Scope and
difficulties. open Education - Non-formal Education, continuing Education, Education by
correspondence.

uNrT I
Forms and systems ol Distance and Open Education, Modes of Teaching and Learning in
Distance Education, Methods of Distance Education, Significance of Distance Education in
Teacher Education.
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UNIT II1

Planning Distance Education - A Systems Approach student Learning - course planning,
The target groups - Barriers to learning in Distance Educalion - planning and Management
of Networked Learning.

uNtT tv

Educational Technology in Distance Education Application of information and Educational
Technologies in Distance Education, Development of course and course material,
Management of resources, processes, Forms of lnstructional 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 ol their programme in relation to Educational rechnology, Methodology, curriculum
Development, Evaluation and Assessment. Exercise on development of curriculum lor Distance
Education exclusively for farming community.

Suggested Readings

Holmberg B. 1995. Theory and Practice of Distance Education. Routiedge publ..

Lakshmi Reddy MV. 2001 . Towards Better Practices in Distance Educafibn. Kanishka publ.

More MG. 2OO3. Hand Book of Distance Education.Lawrcnce Erlbaum Associates publ.

Panda.S.2OO3. Planning & Management in Distance Education Kogan page publ.

Pathak CK. 2OO3. Distance Education: Prospecls and Construints. Rajat publ.

Sharma DC. 2OO5. Management of Distance Educatlon. Anmol publ.

Sharma M. 2006. Distance Education: Concepts and Principles. Kanishka publ.

EXT 512

Objective

MARKET. LED EXTENSION MANAGEMENT

The student will learn the significance oJ post harvest management& value addition in present
market environment and the challenges and future strategy for market led extension
management. Also identif ies the information sources and develop strategy for market intelligence
and the marketing inlrastructure, multilevel marketing and linkages for market led extension. ln
addition the students would be learning the public private partnerships for market led elitension
management, the leatures of contract farming, WTO its implications on agriculture and
Understanding the role of lT tor market intelligence.

Theory

UNIT I

Agricultural exlension at cross roads; Changing scenario of agricultural elitension at the
national level; Market led extension - emerging perspectives; Market led extension - issues
and challenges; Dimensions o, market led extension.

1+1
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EXT 601 ADVANCES IN AGRICULTURAL EXTENSION 2+1

Obiective

By the End of the course student will be able to Critically analyze different Agricultural Extension

approaches Understand Agricultural Knowledge lnlormation System (AKlSs) ITK Understand

Advances in Extension - Cyber extension, ICT enabled extension services; Market Led

Extension, Public Private Partnership, Mainstreaming gender in extension organizational

lnnovations. Visualize implications oI WTO - AOA and develop e)dension strategies. Understand

extension retorms and Farmer Field Schools Decentralized Decision Making, botlom up planning,

ATMA, FSBE & ClGs etc., ATIC, IVLP & Kisan Call Centres

Theory

UNIT I

Approaches of Agricultural Extension: A critical analysis of different approaches of
agricultural extension. lmportance and relevance ol indigenous knowledge system,
identification and documentation of lTK, lntegration of ITK system in research formulation,

Concept of Agricultural Knowledge and lnformation System, Training of Stakeholders of

AKIS.

46

UNIT II

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;

lnternational marketing opportunities; lmplications of AOA, TBIPS and lPRs agreements

on agriculture; Agreement on SPS and TBT - an over view; Commodity features marketing.

UNIT III

Public private linkages in market led extension; Role of SHG in market led extension;

Contract farming - a viable approach to meet market challenges; lT enabled approaches

lor market led extension and communication; Weather service and crop modeling - An

effective tool in market led extension.

Practical

ldentirication and analysis of different marketing sources for agricultural commodities.

Development of strategy for an etlective 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 FMH & Krisnamurthy J .2007 . Market Led Extension Dimensions and Tools. Agro Tech

Publ. Academy.

Rajmanohar TP & Kumaravel KS. 2006. Contract Farming in lndia. ICFAI Univ. Press,

Hyderabad.

Subbalakshmi V. 2005. Globalization - lndian Experience. ICFAI Univ. Press, Hyderabad.

Suresh K. 2005. Rural Markets - Emerging Opportunities. ICFAI Univ. Press, Hyderabad



uNlT ll

Cyber Extension - Concept of cyber extension, national and international cases of extension

projects using ICT and their impact of agricultural e).tension, alternative methods ot {inancing

agricultural extension - Scope, limitations and experience and cases. Research - Extension
-Farmer - Market linkage: lmportance, Scope, lmplications etc., Market - Led Extension,

Farmer - Led Extension, Concept of Farm Field School, Farm School, Public - Private

Partnership: Meaning, Models, ldentilication of various areas for partnership. Stakeholder's

analysis in Extension. Main streaming gender in Extension - lssues and Prospects.

uNtT il
lmplications of WTO - AOA lor extension services, re-orientation of extension services for

agri-business and marketing activities, GOI-NGO collaboration to improve efficiency ol
elitension.

uNtT tv

Extension and contemporary issues: Extension and issues related to rural poverty.

Privatization ol Extension. lntellectual Property Rights (lPRs). Extension Reforms in lndia
- Decentralized decision making, Bottom up planning, Farming System and Situation based

Extension Delivery System, Extension delivery through Commodity lnterest Groups.

Organization innovations in Extension - ATIC, IVLP, Kisan Call Centres.

Practical

Analysis of ITK systems, cases on integration of ITK and tormal 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. Learnings from Food and

Nutritional Security and bio-diversity Proiects and Programmes.

Suggested Readings

Bagchi J. 2007 . Agriculture and WO Opportunity for lndia. Sanskruti. Chambers B, Pacy A &

Thrupp LA. 1989. Farmers FirsL lntermediate Technology Publ.

Crouch BR & Chamala S. 1981. Ertension Education and Bural Development Macmillan.

John KC, Sharma DK, Rajan CS & Singh C. 1997. Farmers Participation in Agricuftural Research

and Ertension Systems. MANAGE, Concept Publ. Co.

Khan PM. 2002. Text Book ot Ertension Education. Himanshu Publ.

Narasaiah ML. 2005. Agricuftural Development and World Trade Organlzallon. Discovery Publ.

Talwar S. 2007. WTO lntellectual Property Bights. Serials Publ.

Van den Ban BW & Hawkins BS. 1998. Agicuftural Extenslon. S.K. Jain Publ.

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

EXT 602 ADVANCED DESIGNS AND TECHNIOUES IN

SOCIAL SCIENCE RESEARCH

Objective

By the end ol the course student will be able to r Develop & Standardize Attitude scale using

different techniques of attitude scale construction. o Develop skills of using Projected & Semi

Projected & Critical lncident techniques, Computer Package analysis and PRA Tools in Extension

Research
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2+1



Theory

UNIT I

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

UNIT II

Projective and Semi proiective 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. lmpact
analysis, e-data collection and inJormation 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 ol previous sludies.

Suggested Readings

Burns RB. 20OO. lntroduction to Research Methods. Sage Publ.

Chandrakandan K & Karthikeyan C. 2OO4. Behavioral Research Methodology. Classical Publ.

Daivadeenam P. 2OO2. Research Methodology in Extension Education. Agro-Tech Publ.
Academy.

Kerlinger N Fred. 2002. Foundations of Behavioural Research. Surjeet Publ.

Kothari CR. 2000. Research Methodology Methods & Techniques.2nd Ed. Wishwa Prakasham.

Ray GL & Mondal S. 1999. Research Methods in Social Science and Extension Education.
Naya Prokash.

Roger L & Domino WSK. 1980. Research Methods. Prentice Hall.

Sadhu AM & Singh A. 2003 Research Methodology in Social Science. Himalaya Publ. House.

Sarantakos S. 1998. Social Research. 2nd Ed. Macmillan.

Sinha SC & Dhiman AK. 2OO2. Research Methodology. ESS Publ.

Verma RK & Verma G.2OO2. Research Methodology. Commonwealth Publ.

Walizer MH & Panl L. 2002. Research Methods & Analysis; Searching for Relationshrps. Wiemil
Harper & Row.

Wilkinson TS & Bhandarkar PL. 2OO2. Methodology and Techniques of Social Research.
Himalaya Publ. House.

EXT 603 ADVANCES IN TBAINING TECHNOLOGY 2+1

Oblective

By the end of the course student will be able to plan and design a training programme, Plan &
Develop efiective training sessions, Manage difricult situations while organizing training
programmes, Use different advanced participatory training methods.
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Theory

UNIT I

ParadigmShlftintraining-learningscenario,TrainingAooroaches-Experientiallearnlng
- laboratory - organizatlon O"'"fop"'"nt (syslem) 

"pp'ot"'h""' 
Training Design' Designing

an effective training progrf;;L'"n"i'Jnti"g tiaining needs' Course objective' content

and methods.

uNlr ll 
ential

Designing an effective training session - the semantrcs involved' Designing expen

training sessions, simrratron Jxercises, and openness in training transaction - managing

dilemmas, ambivalence ffi ;ffi;;J coniusion (for both trainers and trainees)'

UNIT III

Flecent Training Techniques for understanding and facilitation team building' group

dynamics, motivation andlmpowerment' laboratory methods: micro-lab process work' and

sensitivity trainins, Ptvt;ilil;ii;;;';;;G "t 
tiainins tools: rAr' lnventories' cases'

etc.

UNIT IV

ParticipatoryTraininglechniques-Lecture,BrainStormino.GrouodiscussionandTraining
Games. Rore Prar, t"v"#;;:;":;;;;; C9'"t;ting' Jtc'' trainer's rores and diremmas'

iu.iot" ifi""tinrj Training Effectiveness and Training Evaluation'

Practical

TechniquesofparticipatorytrainingneedassessmentFo,rmulationofCourseObjective'design
of tratning programmes' Sit'*f"iiin 

"*"'cises' 
Participatory training methods - Role Play &

Brainstorming, Group oiscussion anO Co'n"eting and Conducting expenential learning sesstons'

Training evatuarion - f".n.ii"r", "1i;";i"dd" 
Skril & Attilude evaluation. Visit to training

institutiins and study ol training technologies followed'

Suggested Readings

Agochiya D.2OO2. Every Trainer's Handbook' Sage Publ'

Alan B & Calardy 2004. Five Case Studies in Management Training' Jaico Publ'

Kumar A. 2OOO. Management Training Process' Anmol Publ'

Leslie Rae. 1998. Techniques ot Training' Jaico Publ'

Lynton RP & Pareek U. 1999. Training for Development' 2nd Ed' Vistar Publ'

Reid MA. 1gg7. Training tnterventions, Managing Emptoyee Development' Jaico Publ'

Samanta RK. 1 993. Training Methods for Management and Devetopment' M D Publ'

Sethy ED. 2OO3. A Practical Hand Book on Training' Anmol Publ'

EXT 504 ORGANIZATIONAL DEVELOPMENT 2+1

Obiective

By the end of the course student will be able to understand & study the organization in terms

of'typl., Cn"r"aeristics, Needs, Motives, Organization behaviour, Organization Communication,

organization development and lndividual behaviour in organization. To anlayse the factors
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:ln"""i[:ril:'""ational 
effectiveness and distinguish between functionat and non functionat

Theory

UNIT I

lntroduction to organizations: concept and characteristics of organizations, organizationarBehvaiour - contelr and concept - bv;b of o;g;;;;;n-, ]ioirur ana informar organizarions,Theories ol organizations: Nature of organi.lrion"itn"ory - crassicar theories - features ofBureaucracy - administrative 
ll*ry r.; sgl;;rd;;;;J"r"nt _ Neo_ctassicat rheories _the human relations movement _ modern theory.

UNIT II

systems approach to studv organization needs and motives - Attitude, varues and ethicalbehaviour - arienation ano worr - *ort .oir"tioi - 
-communication 

and interpersonarbehaviour - organization communication - reaJerstrip beiiviour - decision making, probremsolving techniques - oroanizationar crimate - changS iio;n""" 
"nd 

resistance to change,

ff ;?i:,,fiIU1il:l;ansel 
orsanizationar srructuie : 

-i;;, 
in orsanizi ns _ Dimensiori of

UNIT IIt

Departmentation - span of M,anagement - Deregarion of authority - centrarization anddecentratization ' rine and sratt orianizatio"--id;;;;;i;rganization - divisonarisation -Prolect organization - Matrrx organization - tree torm oiganization - top management

UNIT lV

lndivlduar behaviour in oroanization. Fundamentars of Human rerations and organizationarbehaviour, Groups and Lrr, - Organisationai crriri"'"ro performance. Dynamics oforganization behaviour - readersiip 
"onrr"i "itrltiois 

and inter group behavior-organisationar Deveropment - 
factors "ff""ting 

;r;;iration effectiveness. creativity,leadership, motivation and organization Oevetopientl-' 
-'

Practical

Analysis of organization in terms of process - attitudes and values, motivation, leadership.
9iTl:tig.r exercises on prcbrem-sorving - gl;;1;Jrganizationar 

crimate in ditferentorganizations. study of organizationar st-ructure ot o"*topr"nt departments, study o,departmentarization, span of contror deregation of authority, decisions making patterns, studyof individual and group behaviour at work in an organizatiori. confricts andtheii ["n"g"-;nt inan organization' comparative study of functional ind non-functional organsiations ani li"*ingfactors f or organizational eff ectiveness.

Suggested Readings

Ancona, Kochaw, sculy' Van Maanen, westne y 19g9. organizationar Behaviour and processes.
South Western College p,rbl., New yorli.

Banerjee M. 1984. Organizational Behaviour. Allied publ.

Deka GC. 1999. organizational Behaviour - A conceptuat Appticationat Approach. Kanishka
Publ.

Dwivedi RS. 2006. Human Relations and organization Behaviour- A Gtobal perspective. sth
Ed. Macmillan.
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Kumar A. 2OOo. Organizational Behaviour Theory and Pradice' Anmol Publ'

Luthans F. 1998. Organizational Behavior. Tala McGraw Hill.

Luthans F. 2001 . Organizational Behaviour. Mccraw Hill.

Newstrom JW & Davis K. 1997. Human Behaviour at Work. Tata McGraw Hill'

Robbins SP. 2OO7. Organizational Behaviour. Prentice Hall.

Shaun T & Jackson T. 2003. The Essence of Organizational Behaviour. Practice Hall ol lndia.

Stephen RR. 1999. Organizational Behaviour.sth Ed. Practice Hall of lndia.

EXT 60s ADVANCED INSTRUCTIONAL TECHNOLOGY 2+1

Obiective

By the end ol 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

UN]T I

Concepts in lnstructional Technology, Scope of lnstructional Technology. History of

agricultural education in lndia. Guidelines for curriculum development in Agricultural

Universities. Curriculum design development.

UNIT t]

Course outline, Lesson plans lor theory and practicals. Teaching and learning styles.

Theories of leaming. Cognitive levels. lnstructional Course Obiective. Motivation ol students.

UNIT III

lnstructional Methods. Experiential learning cycle. lnnovative lnstructional Aids. Computer

Assisted lnstruction. Programmed instruction technique. Team Teaching. E-Learning, Art

of Etfective communication. Distance education. student evaluation - Question Bank.

Appraisal of Teacher Performance. Review of research in lnstructional Technology'

Practical

Formulation of instructional Course Obiective. Development and presentation of course outlines.

Preparation & presentation of lesson plans lor theory & praclical with CAI design. Preparation

of innovative low cost instructional aids. Development of model question bank. Preparation ol

schedule for teacher evaluation. Visit to Distance Education centre. Study of research reviews

and Presentation ol reports.

Suggested Readings

Agarwal Jc.2OO7 . Essentials of Educational Technology lnnovations in Teaching - Leaming.

2nd Ed. Vikas Publ. House.

Agarwal R.2OOO. EducationatTechnology and conceptual understanding. Anmol Publ-

Dayal BK. 2OO5. Educational Planning and Development' Dominant Publ.

Grover l, Kaushik S, Yadav L & Varma sK. 2OO2. Communication and lnstructionalTechnology.

Agro Tech Publ. AcademY.

Jacobsen D, Eggen P & Kauchak D. 1985. Methods for Teaching - A skills Appraoch. 2nd Ed.

Charles E. Menill Publ. 
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Joyee B & Well M. 1980. Models of Teaching.2nd Ed. prentice Hall.
Khan PM. 2002. Text Book of Ertension Education. Himanshu publ.

Rush N. 1987. Technology Based Leaming - setected Readings. London publ. co., New york.

Tara Chand 1999. Educational Technotogy. Anmol publ.

EXT 606 THEORY CONSTRUCTTONS lN SOCTAL SCTENCES 2+O

Obiective

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 stitistical tests.

Theory

UNIT I

lmportance of theory constructions in social science. Theory: Meaning, elements, ldeal
criteria, Functions, Types. Definitions: Meaning, types and Rules.Generalizations: Meaning,
Classif ication. Belationship: Meaning Types.

UNIT II

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. Scientilic application Theoretical concept
in Social Sciences. Test o, Theory: Applying appropriate statistical tests.

Suggested Readlngs

Blalock HM. Theory Construction: Form verbalto Mathematicat Formulations. Prentice Hall.

Dubin R. Thary Building. The Free Press, New york.

Gibbs JP. Sociological Theory Construction.Ihe Dryden press, lllionis.
Hage J. Techniques and Problems of Theory Constructions in Sociology.

John Wiley & Sons

Stinchombe AL. Construction of Sociotogicat Theoies. Harcourt, Brace & World.
Wionton CA. Theory and Measurement in Sociology. John Wiley & Sons.

EXT607 ADVANCEDMANAGEMENTTECHNIoUES 2+1

Objective

By the end ol the course sludent will be able to Develop understanding on concept ol Mls, its
scope in Agriculture Extension organization. Understand, Develop and Evaluate the MBo
system To cope up with stress, Resolve conflicts and develop etfective inter personal
communication skills using Transactional analysis. To plan & use, DSS, Al, ES, PERT, CpM
Theory

UNIT I

Management lnformation system (Mls): Basic concepts, types ol information needed at
various levels, design of Mls in an agricultural extension organization. scope for
computerization, system alternatives and Evaluation. lmplementation, operation and
maintenance of the system.

UNIT II
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Management By Objectives (MBO): Elements of the MBO system. The Process of MBO.
Making MBO effective. Evaluation of the MBO system - strengths and weaknesses.
Transactional Analysis (TA): Ego states, transactions, inter relationships, strokes, stamps.

UNIT III

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 oI
prejudice, tips in reducing interpersonal conflicts, intergroup con{lict, resolving techniques.

Confect management, tips in reducing interpersonal conflicts.

UNIT IV'

Decision Support Systems (DSSs): Basic inJormation about Artilicial lntelligence (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 lnformation system, in research & development organizations. Study ol
Management By Objectives in an organization. Transactional Analysls, 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.

Suggested Readings

Chaudhary AK. 1999. Encyclopedia of Management lnformation System. Vols. l, ll. Anmol
Publ.

Hari Gopal K. 1995. Contlict Management - Managing lnterpersonal Conflrbt Oxlord & lBH.

James O'Brien 1999. Management lntormation System. Tata McGraw-Hill.

Koontz H & Welhrich H.2004. Essentials of Management.5th Ed. Tata. Mccraw- Hill.

Lauden & Lauden 2003. Management lnformation System. Pearson Edu.

Maheswari BL. 1980. Organizational Decision Styles & Orgul Effectiveness. Vikas Publ.

McGrath SJEH. 2007. Basic Management Skills for All. Tlh Ed. Prentice Hall ol lndia.

West JD & Leevy FK. 1 998. A Management Guide to PERT / CPM with GERT / PDM / DCPM
and Other Networks. Prentice Hall of lndia.

EXT 608 MEDIA MANAGEMENT 2+1

Obiective

To familiarize the students with the working ol print, electronic, New Media & Traditional folk
media. To develop working skills needed {or Print, Radio and T.V. Journalism to reach farming
community. To develop 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 I

Media Management - lntroduction, Delinition, Principles and Signilicanc6 of Management.

Media Ownership patterns in lndia - Proprietorship, Partnership, private Ltd, Public

companies, Trusts, Co-operatives, Religious lnstitutions (Societies) & Franchisees (Chains).

Marketing Function - Product, Price, and Placement & Promotions.
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uNtT il

Mass Communication - Meaning, Concept, Definition and Theories of Mass Communication.
The Mass Media - History, functlons, uses and Theories of Media. Journalism - Meaning,
definition, Scope, functions and ditferent types of Journalism. Journalism as communication
lool. Farm Journalism - meaning and Developments in Farm Journalism in lndia. 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 lhe news story and the elemenls of style. Success stories & feature
articles - writing jor success & feature articles, Types oI Feature articles. lnformation
materials - Types ol intormation materials and user. Techniques in book Publishing. Editing

- Principles, Tools & Techniques and art ol Proof Reading - Techniques, Measuring
Readability of writing.

UNIT III

Electronic Media-Role and lmportance of Radio -History, Radio Role in TOT, writing and
presentation techniques, Different Programmes of Farm Broadcast, developing content for
farm broadcast, 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 - Flole 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 ol video production. Cassette Technology - Role in TOT, Techniques ol
production of cassettes tor the larming community. Traditional Media - Role of Folk Media
in TOT and integration with electronic media.

UNIT ]V

Advances in communication Technology - Management of Agricultural lnlormation System
(MAIS). Use of computers in Agriculture - Application of lT 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 Mgdia. Designing and developing ol 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
ditlerent topics related to Agriculture & allied fields. Exercise on editing & proof reading the
Farm News for News papers - diflerent types of intro and leads. Exercise on 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 lnteraction through video conference. Developing
communication & Media Strategy for selected developmental programme / activity.

Suggested Readings

Bhaskaran C, Prakash R & Kishore Kumar N. 2008. Farm Journalism in Media Management.
Agro-Tech Publ. Academy.
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Chattergee PC. 1991 . Broadcasting in /ndla' Sage Publ'

Chiranjeev A. 1 999. Electronic Media Management' Authors Press'

D,souzaYK.lggs.PrinciptesandEthicsofJournalismandMassCommunication.
Commonwealth Publ.

Defleur ML & Dennis EE. 2OOt. understanding Mass communicat'bns' Goyalsaab Publ'

Jain SC. 2006. tnternational Marketing Management' CBS Publ'

Keval J Kumar. 2OO4' Mass Communication in lndia' Jaico PubL

MalhanPN.2004.CommunicationMedia:Yesterday,TodayandTommorow.Directorateof
Publication Division, New Delhi.

MehtaDs.lgg2.MassCommunicationandJournalisminlndra.AlliedPub|.

Panigrahy D. 1993. Media Management in tndia' P' K' Biswasroy (Ed')' Kanishka Publ'

Shrivastava KM. 1995. News Writing for Radio and fy' Sterling Publ'

Sinha KK. 20Ol . Bus,ness Communications' Galgotia Publ'

EXT 609

Obiective

TBANSFER OF TECHNOLOGY IN AGRICULTURE 2+1

By the end of the course student will be able to Develop thorough understanding on different

r,ri"n-.,. oif".nnology Transfer Develop appropriate communication & Media Strategy suitable

t,j in" sv"t", ot rechiiotogy Transler Analyse the constraints in Systems of Technology Transfer

Technology and Suggest suitable Strategies'

Theory

UNIT I

Technology - Meaning and concepts - Appropriate technology, transfer ol techn_ology -

meaning ind concepts-. Systems of transler o{ technology - Knowledge Generating System

(KGS) _knowledge Disseminating system (KDS) - Knowledge consuming System (KCS)

- lnput Supplying Agencies System (ISAS).

UNIT II

Appropriateness of communication media in the system of technology transfer. New

communication strategy {or transfer and adoption of Agricultural technology. Extension

training in transfer of technology.

UNIT III

Analysis. constraints in Transfer o{ Technology, agencies or departments involved in ToT.

Extension professional in TOT. Attributes ol Technology and its Relation in T_OTlcrocess'

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, ldentijication of key communicators, Case studies of Public-Private Partnerships,

Visits to the print and electronic media centres to study their role in TOT'
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Suggested Readings

chaturvedi rN. 1982. Transfer of rechnotogy among Deveroping countries; Need tor
Strengthening Cooperation. Gltanjali publ. Houle.
Dunn DD. 1978. Appropriate Technotogy With a Human Face. Macmillan press.

[3P9ol s.K, Roy PB & Roy AK. 198o. Rore of lnformation centres in Technorogy Transter.
lASLlC, Kolakata.

Lekhi BK. 1984. Technological Revolution in Agriculture. Classical publ. Co.
Singh sN. 1991. Transfer of rechnorogy to small Farmers; An Anatysis of constraints and
Experience. Concept publ. Co.

wallender HW. 1980. Technology Transfer of Management in the Deveroping countries.
Ballinger Publ. Co., Cambridge.

List of Journals

Agricultural Extension Review

European Journal of Agricultural Education and Extension
lndian Journal of Social Work

lnternational Journal of Business and Globalization
lnternational Journal of Sustainable Development

Journal of Extension

Journal of Asia Entrepreneurship and Sustainability
Journal of Environmental Extension

Journal of Extension Education

Journal ol lnternational Agriculture and Extension Education
Journal of Rural Development

British Journal of Educational Technology

Economic and Political Weekly

lndian Economic Panorama

lndian Journal of Adult Education

lndian Journal of Extension Education

lndian Journal of Human Development

lndian Journal ol Open Learning

lndian Journal of Social Development

lndian Journal ol Training and Development

lndian Social Science Review

Journal of Elitension 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

The Journal of Entrepreneurship
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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)

www. macm illan india. com (Macmillan Publishing)

www. krish iworld.com (Agriculture Portal)

www,aiaee.org (The Association for lnternational Agricultural and Extension Education)

www.geogate.org (Agriculture Portal)

www.icar.org.in (lndian Council of Agricultural Research)

www.manage.gov.in (National lnstitute of Agricullural Extension

Suggested Broad Topics tor Master's and Doctoral Research

Agricultural communication

Agricultural Journalism

Agriculture Education

Agro Forestry Extension

Banking & Credit

Commercialization and Diversification in Agriculture

Vegetables

Horticulture

Agri. tourism

Floriculture

Mushroom cultivation

Bee Keeping

Organic Farming

Cropping System/Farming SYStem

Diflusion and Adoption

Dry Farming Technology

Entrepreneurship DeveloPment

Extension Administration and Management

Extension Methods and techniques

Extension Trainings

Extension Management and Sustainable Agricultural Development

lndigenous Practices

Rural Organization and lnstitutions

Scientific Productivity and Human Resource Development

YouthAVomen Development

Social Markeling
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AGRICULTURAL WATER MANAGEMENT

Course Structure - at a glance

CODE COURSE TITLE CREDITS

AWM 501 -

AWM 502 "

AWM 503'

AWM 504 -

AWM 505 -

AWM 506 -

AWM 507

AWM 508

AWM 509

AWM 510

AWM 51 1

AWM 591

AWM 599

WATER RESOURCES MANAGEMENT

SOIL.WATER.PLANT-ENVIBONMENT SYSTEMS

CBOP WATER BEQUIREMENTS AND IRRIGATION

PLANNING

PRESSURIZED IBRIGATION SYSTEM AND DESIGN

DROUGHT CLIMATOLOGY

SOIL, WATER QUALIry AND POLLUTION

REMOTE SENSING AND GIS IN WATER MANAGEMENT

ECONOMICS OF WATER USE

WATERSHED MANAGEMENT

ENVIBONMENTAL IMPACT

ECONOMICAL, SOCIAL AND INSTITUTIONAL

PROSPECTS AND ISSUES OFWATER RESOURCES

MANAGEMENT

MASTER'S SEMINAR

MASTER'S RESEARCH

2+1

2+0

2+1

2+1

2+0

2+1

2+1

2+0

2+1

2+1

2+1

1+0

20

' Compulsory for Master's programme

Minor Departments

Agronomy

Soil & Water Engineering

Soil Science

Supporting Departments

Statistics and Mathematics

Agricultural Economics

Plant Physiology

5

58

9



Non credit comPulsorY courses

CREDITS
COURSE TITLECODE

0+1

0+1

1+0

0+1

1+0

1+0

LIBHARY AND INFORMATION SEBVICES

TECHNICAL WRITING AND COMMUNICATION SKILLS

INTELLECTUAL PROPERTY AND ITS

MANAGEMENT IN AGRICULTUBE

BASIC CONCEPTS IN LABORATORY TECHNIOUES

AGRICULTURAL RESEARCH' RESEARCH

ETHICS AND RURAL DEVELOPMENT PHOGRAMMES

DISASTER MANAGEMENT

PGS 501

PGS 502

PGS 503

(e-course)

PGS 504

PGS 505

(e-course)

PGS 506

(e-course)

EO



AWM 501

Oblective

WATER RESOURCES MANAGEMENT

Theory

UNIT I

Hydrologic cycle and Hydrologic processes.

UNIT II

lndia's water resources and their development.

UNIT lII

Water needs for future in different sectors. Water resources data.

UNIT IV

Analysis of rainfall data, soil water balance, runoff estimation.

UNIT V

Ground water concept, porosity, permeabirity and transmissivity. Basic equations of ground
water llow. rdentification of recharge zones and boundaries. e"""""r"nt ot i"ct arie ano
aquifer system.

UNIT VI

lrrigation water distribution practices in lndia

UNIT VII

Principles of decision making in water resources, pranning and management -systemsanalysis, identification of objectives, benefits, costs, decisi-on variablei constrairits and
production functions, use of simulation optimization models and torecasiing moo;ls.
uNtT vil]

Expert systems, decision support systems for planning and operation, water management
projects. coniuctive use ol canal and ground water ln irrigation projects. wateiquality
managemenl models, case studies.

Practical

Analysis ol rainfall data, Application ot soil water balance by estimating all components of
water balance, Estimation of runoff, Estimation of infiltration, Estimation of permeability,
Formulation and application of Ground water flow model, Assessment of ground water potential,
use ol simulation model lor water resources planning, Use of optimizalion model tor optimal
water allocation, use of DSS for water resources management, Use of water quality model,
Use of DSS for water resources management and water quality

Suggested Readings

Arora, K.R.1996. lrrigation, water power and water resources Engineeing. standard publishers
distributors, 1705-8, Nai Sarak, post Box No. 1066, New Delhi-6

Ritzema, H.P. (Editorin-chief).1994. Drainage Principtes and Applications -lLRl Publications-
16, lnternational lnstitute for Land Reclamation and lmprovement. p.O.Box 45,670U
AA Wageningen, The Netherland.. 

*

2+1

To impart knowledge on water status, resources, runoff, ground water assessment for managing
the water sources with simuration modering, optimat ait6cation and conjunctive ,"". - 

-



Todd D.K.John .1959. Ground Water hydrology. Wiley and sons, New York.

De Vries J.J and Hromadka. T.v. 1 992. computer models for surface water - MC Grow Hill,

New York

Maidment D.R. (Ed)1992. Hand book of Hydrology. MC Grow Hill New York

Andrew Albert Dzurik Rowman and Littlefield .1992. Water Resources Planning. MC Grow Hill

New York

AWM sOz SOIL WATER PLANT ENVIRONMENT SYSTEMS 2+1

Obiective

To have comprehensive understanding ol soil-plant-water regimes in relation to climate lor

planning an etlicient irrigation system.

Unit- l: Soil Water Relations

Soil profile and horizon description. Soil physical properties-Texture, structure, bulk density,

particle density, pore space, soil depth, soil /plough pan, Adhesion ,Cohesion, capillarity

etc,. Water structure, physical properties of water. Energy concept of soil water-redox

potential, solute content and its movement in soil. soil moisture constanls. Theories of

water availability. Soil hydraulic properties. Soil moisture measurement'

Unit -llr Plant Water relations

Role ol water in plant,. Water relationship of cell and whole plant-water and ion uptake and

movement mechanism in plant systems. Concept of plat water potential and their

measurement. Factors atfecting plant water absorption. Plant structure and root

developmenteffective root zone depth-moisture sensitive stages. Water stress and plant

growth.

Unit - lll: Eva nsDiration

Evapotranspiration (ET)-evaporation, transpiration, lactors influencing ET' Measurement

of actual ET. Measurement of PET-empirical methods. Weather parameters-solar radiation,

air temp., air humidity, wind speed and their measurement. Soil-Water -Plant-Atmosphere

Continum (SPAC).Energy balance at crop surface. Control of ET losses. Aridity indices.

Crop Co-efficient (Kc). Yield response lacto(Ky).

Practical

Study of soil profile and description of soil proJile horizons, Estimation cif bulky density, Estimation

of particle density, Determination ol Field capacity by lield method, Determination ot permanent

wilting point by field method, Determination of infiltration rate, Determination of hydraulic

conductivity under saturated conditions, Determination of moisture retention characteristics ol

soil in laboratory by pressure plate apparatus, Determination of soil moisture content by

Tensiometer, Measurement o, soil moisture content by TDFi/Prolile probe, Measurement ol
plant water potential, Working of crop ET problems, Measurement o, weather parameters,

Study ol aridity indices- case studies, Study ol inJluence of water stress on crop yield

Suggested Readings

Panda, S.C. 1996. Agronomy. Agro-Bios(lndia), Jodhpur
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Reddy, S.R. 2007. lrrigation Agronomy. Kalyani publishers, New Delhi

It4ichael, A.tU. 1992. lrrigation-Theory and Practice. Vikas publishers, New Delhi

l\,4isra, R.D. and M.Ahmed. Ivlanual on lrrigation Agronomy. Oxford and IBH publishers FAO.

lrrigation and drainage paper No. 56

Shankara Reddi, G.H.and T.Yeilamanda Reddy 2002 Efficient use of irrigation water. Kalyani
publishers, New Delhi

Itzlukund Joshi and T.K.Prabhakar Setty. 2006. lrrigation and water management Kalyani
publishers, New Delhi.

Nlalumdar, D.K.2OO2. lrrigation Water management-Principles and practice. PHI Pvt.Ltd, New

Delhi.

AWM 503 CROP WATER REQUIREMENTS AND IRRIGATION PLANNING 2+l

Objective

To impart knowledge to students on hydraulics, design of channels, crop water requirement

and irrigation planning

Unit I

Properties of fluids, tundamentals of fluid flow, steady flow, uniform flow, equation of

continuity, energy equation and momentum equation. Open channel flow, Manning's

equation, Chezy's equation, hydraulic jump, normal depth, laminar flow, Reynold's number,

turbulent f low, Darcy's Weisbach equation, friction lactor.

Unit ll

Design of channels, flow in closed conduits, Measurement of irrigation water and empirical

equations Ior water f low, weirs, notches, orifices and empirical equations.

Unit lll

Land use capability and soil and land irritability assessment. Factors affecting irrigation

water requirement, estimation o{ seasonal and annual water, land irrigation requirement of

crop (s). Estimation of progressive, seasonal and peak consumptive water use and its

significance in operation of an irrigation project.

Unit lV

lrrigation scheduling to crops, and different irrigation methods. Crop response functions to

irrigation. Matching oI net irrigation demand to water supply characteristics through

modification of irrigation technology. Cropping pattern and cropping intensity, crop planning

in relation to changing scenario of water availability.

Practical

Assessment oi types of flow, Design of open channels, Field visit to canal command area,

Design of channels based on command area and cropping pattern, Measurement of irrigation

water using weirs, Measurement of irrigation water using flumes and current meter, Design of

surface irrigation methods, Desigrl of surface irrigation methods - Surdev model, Design of

surface irrigation methods - exercises, Calculation of crop water requirement - Kc curve and

re{erence crop ET, Calculation of crop water requirement - Average, peak and seasonal water

use, Calculation of lrrigation requirement of important crops and water use efficiency, Estimation

of inigation efliciencies, Study of crop response functions to irrigation, lrrigation scheduling to

important crops, lrrigation scheduling to important crops
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Suggested Readings

Murthy,V.V.N.lgS5.Landandwatelmanagementengineering.KalyaniPublicatlons,New
Delhi.

Ven T Chow. 1976. Open channel hydraulics. New York, McGrow-Hill

Dilip Kumar Majumdar, 2oo2. trrigation and water management Principles and Practices.

Prentice - Hall of lndia Private Limited, New Delhi'

Lenka, 2005. trrigation and Drainage. Kalyani Publishers, Hyderabad'

Sankara Reddi, G.H. and Yellamanda Beddy, T. 2OO2. Efficient use ot irrigation water. Kalyani

Publishers, New Delhi.

Michaet. A.M. 1992. lrrigation Theory and practlce. Vikas Publishing house Private Limited,

New Delhi.

sehgal, J. 1996. Pedology - concepts and applications. Kalyani Publications, New Delhi.

AWM 504

Oblective

PRESSURTZED IRRIGATION SYSTEM AND DESIGN 2+1

To impart knowledge on importance ol Sprinkler and Drip irrigation systems, design

consideration of system components for etlicient and economical adoption of the system.

Theory

UNIT I

An overview of Sprinkler irrigation, types of systems, components of system, design

objectives, uniformity, adequacy and efficiency ol application'

UN]T II

Design of different types of sprinklers, Design of pipe lines, laterals manifold, submain and

mainl, Design of traveler sprinkler system, layout, nose selection, gun sprinklers'

UNIT III

Trickle irrigation overview, types ol system, and components of the system'

UNIT IV

Design objectives of Trickle irrigation system, unitormity, adeqnacy and efficiency ol

application.

UNIT V

Design of Trickle system, layout, emitler selection, lateral design, control head components,

f iltration and f ertigation.

Practical

Study of components ol sprinkler irrigation system, Designing ol Sprinkler irrigation system for

groundnut, lrrigation scheduling procedure for sprinkler irrigation of field crops, Calculating

Christiansen's coefficient of uniformity with experimental data, Visit to Sprinkler inigated cropped

tield, Study of components of drip irrigation system, lrrigation scheduling procedure.for drip

irrigation of fruit trees, lrrigation scheduling procedure for drip irrigation of row crops, Designing

ol drip inigation system for sugarcane, Designing of drip irrigation system tor vegetables,

Designing of drip irrigation system for mango, Demonstration of fertigation practice, Evaluation

of design emission uniformity, Acid treatment for drip irrigation system, Chlorination of drip

irrigation system, Visit to drip irrigated mango & grape orchard
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AWM 505

Objective

DROUGHT CLIMATOLOGY 2+O

To impart the knowledge to the students on climatology of drought, impact and assessment oI
drought, monitoring and combating of drought

Unit I

Delinitions; causes, crimatorogy of drought, EL N.no and La Nina, synopticweather systems
during drought, drought indices and characteristics.

Unit ll

significant droughts in lndra. lmpact ol climate change on water resources. Agronomic
practices during drought. Forest fire and drought, drought impact and assessme-nt,

Unit lll

cropweather forecasting -modification of microclimate through heat evasion and trapping-
modif ication of weather through solar radiation management. Case studies ol successf ul
micrometeorological applications.

Unit lV

Drought monitoring, Drought mitigation and advisory services, Drought prediction, appraisal
and drought policy. Drought proofing and management.

Unit V

Modern tools including remote sensing and GIS in monitoring and combating droughts.

Suggested Readings

Bamakrishna,Y.S., Rao, G.G.S.N., Sastry, p.S.N. and Rao, V.U.M.(Editors). 2006. Agricuttural
drought: Aspects of Micro meteorology 4k SERC School - DST Sponsored programme
(25h Sep to 1srh Oct, 2006). CBIDA, Hyderabad

Ghadekar, S. R. Meteorology

Prasada Rao, G.S. L. H.V. Ag ricu ltu ral Meteorology.

Anji Reddy, M, 2006. Texr book of Remote sensing and geographical information system.B.s.
Publications.

b4

Suggested Readings

1- James, L'G. 1988. principtes of Farm rrrigation system Design. John wirey & sons rnc.,
New York 10158

2' Burt, c M. and styles, s.w. 1999. Drip & Microirrigation for Trees, vines and Row crops.
ITRC, Calilornia Polytechnic State University, 5an Luis Obispo, California

3. Burt, c.M., o'connor, K. and-Ruehr, T. 199g. Fertigation. rrRC, carilornia polytechnic
State University, San Luis Obispo, California g340i

4. Benami, A. and oien, A. 1993. rrrigation Engineeing - sprinkter, Trickre, surface
irrigation principles, Designs and Agricultural practlces- Michlol, Ltd., Haifa, lsrael 32000

5. Bucks, D.A., Nakayama, F.S. and warrick, A.w. 1999. Trickle ifiigation tor crop production.
Elsevier Publications, Amsterdam, Netherlands



Chakraborty Sahoo, R.N. 2O04. Fundamentals ot Geographic information system. Viva books

Chang, J.M. 1968. Climate and Agriculture. Aldine publications

Lal, D.S.1998. Climatology. Sharda pustak bhawan

Thompson, R.1997. Applied ctimatology. Principles and practice. Rout ledge

Ramsastry, A.A. 1984. Weather and weather forecasting. Publication division, Gol, New Delhi.

Singh, S.V., Rathore, L.S and Trivedi, M.K.N. 1999. A guide for Agrometeorological Advisory

seruices. Depaftment of science & Technology, NCMBWF, New Delhi

AWM sOG SOIL, WATER OUALTTY AND POLLUTION 2+1

Obiective

To impart knowledge about different indicators of soil and water quality, their impact on soil

productivity and their assessment and management. The course also provides insight in to the

causes, effects and control of soil and water pollution.

Theory

UNIT I

Soil Quality- Quantitative indicators of soil quality (physical, chemical and microbiological)-

minimum data set - Physical: texture, soil depth, infiltration, bulk density, water holding

capacity, aggregate stability- Chemical: organic carbon, pH, EC, extractable NPK, Sodium

Absorption Batio - Microbiological: microbial biomass C and N, soil respiration, potentially

mineralizable N (anaerobic incubation)- integration of indicators into soil quality index using

soil Management Assessment Framework (SMAF), a tool tor quantitative soil quality

evaluation method developed by USDA.

UNIT II

Water quality- guidelines and criteria for soil quality evaluation - water quality related

problems in irrigated agriculture (salinity, low in{iltration, specilic ion toxicity and

miscellaneous problems) - Salinity: build up of salinity, effect on crops, management,

drainage and control by leaching, crop tolerance and cultural methods. lnfiltration problems:

evaluation, management, soil, water amendments, deep lillage, organic residues, irrigation

management - Specllic ion toxicity: Effect of Cl, Na, B, management-leaching, crop

selection, cultural practices, toxicity effects due to sprinkler irrigation - Miscellaneous

problems: excess nitrogen, abnormal pH, scale deposits, clogging in drip irrigation system,

metal corrosion. Water quality for live stock -Waste water reuse - case studies.

UNIT III

Soil Pollution - Land application ot wastes: bio-solid wastes, industrial effluents, distillery

and paper mill effluents, Tannery and textile industrial effluents - Mechanism o, interaction

of wastes with soil - effect of sewage waste application on soil characteristics and crop

responses, excessive use of fertilizers - excessive nitrates - heavy metals contaminants

in tertilizers as soil pollutants, pesticides, insecticides, fungicides, herbicides - reducing

pesticide levels in soils - potentially toxic elements: Cd, Pb, Hg, Ni, Cr, Se, As - reducing

heavy metal pollution in soil - radio nuclides - case studies.

UNIT IV

Water pollution: lndicators of water pollution - Categories of water pollutants: organic matter,

pathogens, plant nutrients, sediments, petroleum oil, radioactive materials, heat - Sources
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of water pollutants: domestic waste water,- infectious agents, plant nutrients, industrial
water pollution, Agricultural water pollution, solid waste pollution, thermal and radioactive
pollution - Effect of water pollutants on aquatic biota - state of ground water pollution in
Indian cities -case studies - purification ol water: drinking and sewer water - Legislation -
Environment Protection Act and water (prevention and control of pollution) Actl
uNtT tv

Management and improvement of soil and water quality - improving the crop productivity.

Practical

collection of soil samples from different ecosystems (Forestry, Agro Forestry, cultivated fields,
Grass lands etc). Entry operations and sample preparation, Visiito pollution affected areas in
the city and collection of soil and water samples. Entry operations and sample preparation,
lntroduction to Soil Management Assessment Framework (SMAF) - a tool for evaluation of soil
quality - minimum data set for quantiricalion of soil quality indicators, Estimation of physical
soil quality indicators: bulk density, texture, Estimation of Aggregate stability, soil moisture
retention at field capacity and wilting point using pressure membrane apparatus, lnfiltration
studies in soils under different ecosystems, Microbial biomass carbon and nitrogen estimation,
Respiration studies in soils under different ecosystems, Estimation of chemicalsoil and water
quality indicators: Estimation of pH, EC in soil and water samples and organic carbon in soil
samples, Estimation of Na, ca and Mg of soil and water samples and computation of sAR,
Estimation of extractable N ol soils, Estimation of extractable P and K of soils, Estimation of
carbonates, bicarbonates, chlorides (Residual sodium carbonate), nitrates and boron in water
Suggested Readings

Ayers, R.s. and westcot, D.w. 1994. water quality for Agriculture, FAo lrrigation and Drainage
Paper 29. Rev. 1 .

chandra sekhar, M. and sankara Rao, M.2004. Environmentat science.5m Edn. The Hirech
Publishers, Hyderabad.

|sss.2002. Fundamentals of soit science.lndian society of soil science. lARl. New Dethi.

John w Doran and Alice J Jones. 1996. Methods of Assesslng soil euatity. soil Science
Society oI America Special publication No. 49, lnc. Madison, Wisconsin, USA.

Ramesh chandra and satish Kumar singh. 2009. Fundamental and Management ot soil euality.
Westvitte Publishing House, NewDelhi.

susan S Andrew, Douglas L. Karlen and cynthia A. cambardella. 20 04. The soit Management
Assessment Frame work. A Quantitative Soit Quality Evaluation method. Soil Science
Society of America Jouranl. Vol. 68, Nov-Dec. pp 1945-1762.

srivastava, K.P. 2001 . An introduction to environmental study. Kalyani publishers, Hyderabad.
Tandon, H.L.s. 1993. Methods of analysis of soits, ptants, waters and fertilizers. Fertilizer

Development and Consultation Organisation. New Delhi.

U.G.C.2005. Text Bookof Environmentalstudies tor undergraduate courses. University Grants
Commssion. Universities press (lndia) private Ltd.

USDA 1 998. Soil Quality Test Kit Guide. United States Department of Agriculture, Agricultural
Besearch Service, Natural Resources conservation service. Soil-euality lnstilute
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AWM 507 REMOTE SENSING AND GIS IN WATER MANAGEMENT 2+1

Obiective

The course provides an insight into the principles and basic concepts of Remote Sensing,

Geographical lnformation system, techniques oI satellite data processing and application of

these modern tools for inventory, monitoring and management of different aspects ol water

managemenl in Agriculture.

Theory

UNIT I

Elements involved in remote sensing, Electromagnetic spectrum, Remote Sensing

terminology, Energy Sources, Energy interactions with earth surface features and

atmospheie, spectral properties of vegetation, soil and water bodies. Resolution, Sensors

and Satellites, Visual lnterpretation techniques- Basic elements.

UNIT II

Gls definition and Terminology, Gls categories, components ol Gls, lundamental

operations o{ Gls, A theoretical Frameworks ior Gls, Gls types of data representation,

Baster and Vector Data Structures, comparisons between data structures.Map language

- spatial elements, classilication of maps, map scale, map projections. Map referencing

system - national and international Satellite data.

UNIT III

Digital lmage Processing techniques - lmage rectification and registration-lmage

"nhancer"nt-lmage 
classif ication -Accu racy assessment, Data merging and Data

integration.

UNIT IV

Crop inventory - Acreage estimation, Production forecasting and Condition assessment.

Land Use/Land cover analysis. lrrigated Land assessment and inventory - Assessment of

lrrigation water requirements - lrrigation Scheduling - Assessment ol surface water logging.

evipotranspiration estimation, Remote sensing based approaches for soil moisture

assessment

UNIT V

Flood plain zoning, Drought assessment and monitoring, Hydrological characterization of

watershed, Soil erosion modeling and erosion hazard assessment'

Practical

Acquaintance with instruments used in Remote Sensing, lntroduction of RS and GIS software's

-Topographic sheets-Map language-Reference system, Study of boarder information of satellite

imagei - Using image procesiing software (Erda imagine) - Loading of Satellite data and Pre

proJessing geo rectification and registration of toposheels and satellite image and mosaicing,

i."ge 
"nhan""rent 

techniques band rationing - image merging, Use ol Spectro radiometer -
Spe,&rat reflectance of crops and soils, Calculation of spectral indices, Handling of Global

position System, Unsupervised classification for land use land cover mapping, Supervised

classification techniques, Map preparation - legend - graticules, index, Visit to NRSA, lnlrared

Thermometer and its use in scheduling irrigation - calculation ol various thermal indices like

cwnt lcrop Water Stress lndex, Visit to AP State Remote sensing Application cente (APSRAC)

and A'P Forestry Academy, Hyderabad, watgrshed characterization and runotf assessment

using Arc GIS 
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Suggested Readings

Anji Reddy, M. 2001. Remote sensing and Geographical lnformation systems. second Edition.
Book Syndicate Publication, Hyderabad.

David L verbyla. 1995. safe//lte Remote sensing of Natural Resources. Lewls publishers,
New York, lmprint ot CRC press, LLC, Florida, US.

John R Jensen, 1986. lntroductory tmage processing A remote sensing perspective sxond
Edition. Printice Hall Series in Geographic lnlormation Science, f.lLw .leisey.

lndian lnstatute of Bemote sensing (llRS), Dehradun. Lecture notes of pG Diploma in Remote
Sensing applications in agriculture

Thomas M Lilles and Ralph w Kiefer. 2001. Remote sensing and lmage lnteryretation. Fouih
Edition, John wiley & sons, lnc.New york. / Book syndicate publication, Hyderabad
(lndian Edition)

venkataratnam, L. Ravi sankar, T. and sudarshana, R. 2004. Remote sensing applications,
Soils and Crops, status, issues and prospects. National Remote Sensirig Agency,
Hyderabad.

AWM 508 ECONOMTCS OF WATER USE 2+0

Objective

To impart the knowledge on produclion functions, optimum allocation of waler and economics
ol water.

Unit I

crop response to irrigation water and application of production function lor optimum
utilization of irrigation water.

Unit ll

Mathematical models of computer simulation/system analysis to water allocation and
management problems.

Unit lll

Linear programming, dynamic programming, multi-purpose and murti-objective water
resources development, allocation and optimization of irrigation water for increasing returns.

Unit lV

Groundwater economics and coniunctive use plan of water resources.

Unit V

Water trade and water pricing.

Suggested Readings

Alpha c. chiang. 1984. Fundamentat methods of mathematical economrbs. Mc Graco- Hill
book company, New Delhi.

Palanisami, K. Paramasicam, p. and Ranganathan, R. 2002. Agricufturat production economics-
Analytical methods and apprications. Associate pubrishing company, New Delhi.

Heady O Earl and Dillon L. John. 1988. Agriculturat Production Funcfions. Kalyani publishers,
New Delhi.
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Shenoy, G.1989. Linear programming - Principles and applications.W iley Eastern publications.

Dorfman, R. 1996. Linear programming and economic analysis. Mc Graw Hill.

Lomba, N.P. 2OO6. Linear programming. Tata Mc Graw Hill.

Vasertein, 20O6. lntroduction to linear programming. Pearson Education publication

AWM509 WATERSHEDMANAGEMENT 2+1

Obiective

To impart the knowledge to students on concepts of watershed and integrated watershed

management with community participation

Unit I

Concepts of walershed components, delineation, problem identification, deterioration and

priority concepts. Land and water degradation. Land capability and land suitability

classification. Hydrological processes.

Unit ll

lntegrated watershed management, data base genehtion and management, impact

evaluation and assessment. Watershed resources appraisaL Community participation,

role of NGO's and political will & support. Watershed managernqnt programmes in the

country-overview, sustainability aspects, economic evaluation and environmental
assessment.

Unit lll

Concepts of soil and water conservation, Soil and water conservation measureq Soil

erosion. Effective liJe ol dams and water retentron structures. Mechanics of wind erosiqn;
types of wind erosion and soil movement; wind erosion control measures.

Unit lV

Analysis of hydrologic data including rainlall, evapotransipration; walershed characteristics;
overland ,low. Methods ol estimation of runoff; peak rate and time distribution of hydrograph;
synthetic hydrograph; infiltration process; hydrologic evaluation of land treatment. Erosion
control.

Unit V

The role ol soil water conservation work, river valley proiects; soil conservation department,
CADA etc.

Practical

Field visit for studying ditferent types ol land uses and land capability units, Field visit lor land
suitability evaluation for agriculture, Delineation and characterization of difierent elements of
walershed using. toposheet and field, Assessment o{ soil suitabilily tor irrigation and crops,
Visit to under developed and developed watersheds to study their leatures, Preparation of
hydrologic data base for a watershed, Preparation of detailed work plans tor watershed
development, Contour surveying in a micro watershed using dumpy level, Preparation of muntour
map, Design of countour and graded bunds and locating the position of countour and graded
bunds on the map, Fixing countour lines in the field using land level, Estimation of peak run olf
rate ol a watershed, Exercises in design of water storage structures, Design of grassed
watenvays, Computation of irrigation needs of crops for life saving irrigation.
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Suggested Readings

Khan, M.A. 2006. Watershed Management for Sustainable Agriculture Agrobios, Jodhpur
oswal, M.c. I ggg. watershed Management (for dryland Agriculture, Associated publishing

Company, New Delhi.

Gunny Honore (Editor). 2002. Principles and practices of integrated watershed management
in lndia. lndo-German Bilateral project on watershed development, New Delhi.

Murthy, J.V.S. 1994. Watershed management in lndia, Wiley eastern limited, New Age
international limited, Hyderabad

Druvanarayana, V.V., Sastry, G. and patnaik, U.S. igg0. Watershed management. ICAR,
New Delhi.

Tideman, E.M. 1996. Watershed Management - Guidelines for tndian conditions.
scientific Publishers New Delhi

Omega

AWM 510 ENVIRONMENTAL tMpACT 2+1

Objective

To impart the knowledge to students on environmental impact o{ irrigation projecl and its
assessment

Unit I

Nature of environmental impacts of water resources development, environmental impact
statement lor irrigation and drainage projects, protocols, procedures and regulations in
lndia, use ol Geographic lnformation Systems for assessment and prediction of impacts.

Unit ll

Preparation of EIA reports on water resources projects, Socral assessment, Risk and
uncertainty and matrix methods in ElA. Agricultural non-point pollution sources. Modelling
pollutant transport in runoff and sediment; modeling pollutant loadings to ground water.
Case studies on EIA of irrigation and drainage projects.

Unit lll

Definition, Objectives, activities and basic aspects of diagnostic analysis of irrigation projects.
Study and measurement of performance parameters. Interaction of productivity and water
use efliciency under different fertility levels. Eff icient utilization of irrigation water. Operational
management of inigatton and drainage net works. Participatory irrigation water management.

Unit lV

Fundamentals of conceptual framework lor performance evaluation oI irrigation projects.
Evaluation ol inigation projects in relation to basic objectrves. Equitable water distribution.
Socioeconomic, political and organizational implications in the management of irrigation
systems.

Unit V

Pricing of irrigation water. Case studies.

Practical

Preparation of EIA report on water resource projects, Estimation of soil loss and runoff in

Agricultural fields, Quantilication of pollutants in soil, Quantification ol Agrrculturally polluted
water, Study of f lora and launa at non point source oi pollution, Modelling of pollutant transport
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in runol{, Calculation of water use efficiency under different soil fertility levels, ldentitication and

quantification of organic chemicals in runofl water by using GC/HPLC, Case study on impact ol

letout water of NooiMahabood kunta on surrounding Agricultural fields, Visit to sewage treatment

planveff luent treatment plant.

Suggested Readings

Joshi, L.K. and Rakesh Hoo.ia (Edito0. 2ooo. Pafticipatory lrrigation Management -Paradigm

for the 21st Century. Pawat Publications, New Delhi'

Bos, M.G., Burton, M.A. and Molden, D.J. 2005. lrrigation and Drainage pertormance

Assessment-Practical Guidetines. CABI publishing, UK and USA.

Hosetti, B.B. 1gg8 Environmentat impact assessmen, and Management. oaya Publishing

house New Delhi.

Trivedy, R.K. 2004. Hand book of Environment Laws, Acts, Guidelines, compliances and

standards- B.S. Publications. Hyderabad

shansi, U.M. 20oo. Gts applications for water, waste water and storm water systems, Taylor &

Grancis, Newyork

Purohit, S.S. and Agrawal K.A. 2004. Environmental Pollution causes, etfects and control.

Agrobios (lndia), JodhPur

Richard Helmer and lvanildo Hespanbol (Editoo 1997 Water Pollulion Control A guide to the

use of water quatity management principles. E & FNSPON, An imprint of Thomas

Prolessional New york, Madras

Kulkarni, V.S., Kaul, S.N. and Trivedy, R.K. 2002. A Hand book of Environment lmpact

AssessmenL Scientific Publishers (lndia), Jodhpur

AWM 511 ECONOMICAL, SOCIAL AND INSTITUTIONAL PROSPECTS AND 2 + 0

ISSUES OF WATER RESOUBCES MANAGEMENT

Obiective

To impart the knowledge to students on economical, social and institutional issues of water

resources management

Unit I

Principles ol economics and their application in water resources managemenl. Economic

dimensions ol irrigation systems appraisal - economic appraisal of irrigation programmes

and water harvesting technologies, prolect feasibility criteria, assessment of costs and

benefits and internal rate ol return. Water resources pricing: theory and practice.

Unit ll

Policy approaches for efficient on-rarm water utilization - equity and etficiency in water

distribution. lrrigation management alternatives and productlvity impact.

Unit lll

lnstitutional {ramework in canal command and watershed areas. Organizations, their roles

and functions. Water users associations and participatory irrigation management; Case

studies.

Unit lV

Elements of theory of sampling. Dala generation and socio-economic methodological

f ramework for irrigation water managemenl studies.
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Unit v.
water.laws, water rights and managing confricts. rnter-state water disputes. Banking andfinancing mechanisms in water resorr6es management.

Suggested Readings

Gittinger, J. P. r 982. Economic anatysis of Agricutturat proieds. rhe Johns Hopkins Univ_
Press.

Bansil, P.c' 2oo4. water Management in rndia. concepr pubrishing company, New Derhi
Little l.M.D. and Mirrees J.A. 1974. project Appraisat and ptanning for deveroping countries.

Oxford & IBH publications.

Kothari, c. R. 2004. Research Methodorgy-Methods and rechniques. wishwa prakashan,
Chennai

venkata subramanian, y.1999. tntroduction to Research Methodotogy in Agricurtural and
Biological sciences. SAGE publications

List of Journals

Journal ol water management

lndian Journal of Agronomy

lndian Journal of Agricultural Sciences
Agricultural water management

lrrigation and drainage

lnigation Science

Annals of Arid zone

Agronomy Journal

Field crops Research

Ground water

Hydrology Journal

lndian Journal of water Management

International Journal of water Resources development
lrrigation and Drainage systems

Journal of Agricultural Engineering

Journal ol Agricultural water Management

Journal of agriculture and forest Meteorology

Jourrial of Agro meteorology

Journal of Hydrology

Journal oi lndian Water Resources Society
Journal of lrrigation and power

Journal of lrrlgation and Drainage Engineering

Journal of Soil and Water Conservation

Water Research

Water lnternational

Water Policy

Water Resources Management
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Water Resources Journal

Water Resources Bulletin

Water Resources Research

Water Science and Technology

Waterand Energy lntemational

Water, Air and soil Pollution

Advances in AgronomY

Advances in water Resources

Soil science society of American Journal

Soil Science and plant nutrition

Environment pollution

Journal ol lndian Society of Soil Science

Soil Science

Plant and soil

lndian society ol Coastal Agricultural Research

Journal ol Environment Biology

e-Resources

www.indianiournals.com

www.sprinoerlink. rnals

www. sciencedirect.com

www.sciiournals.com

www.elsevier.com

Suggested Broad topics lor Master's Research

Water Resources Assessment and use etlicienry through remote sensing and GIS

water management strategies inn difterent crops and cropping systems

Modeling soil water relationships

Validation of existing models lor crop water requirement

Water quality and pollution remedial measures

Assessment and water management strategies for different irrigation projects

Studies on drought indices

Assessment ol Ground Water use and management

Micro irrigation and fertigation

Rain water conservation and management

Approaches lor estimation ol evapotranspiration

Use ol poor quality water for irrigation

Climate change and waler management

Management strategies under deficit water situations

Studies on Water saving technologies
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AGRONOMY

Course Structure - at a Glance

CODE COURSE TITLE

AGBON 501-

AGRON 502-

AGBON 503"

AGRON 504

AGRON 505

AGRON 506'

AGRON 507"

AGBON 508

AGRON 509

AGRON 510

AGRON 51 1

AGRON 512'

AGRON

AGRON

AGRON

AGRON

AGBON

AGRON

AGRON

AGRON

AGRON

AGRON

AGRON

AGRON

AGRON

AGRON

AGRON

608

609

691

692

699

513

591

599

601

602

603

604

605

606

607

MODERN CONCEPTS IN CROP PBODUCTION

SOIL FERTILITY AND NUTRIENT MANAGEMENT

PRINCIPLES AND PRACTICES OF WEED MANAGEMENT

PRINCIPLES AND PRACTICES OF WATER MANAGEMENT

AGROMETEOROLOGY AND CROP WEATHEB FORECASTING

AGBONOMY OF MAJOR CEREALS AND PULSES

AGRONOMY OF OILSEED, FIBRE AND SUGAR CROPS

AGRONOMY OF MEDICINAL, AROMATIC AND UNDER

UTILIZED CROPS

AGRONOMY OF FODDER AND FORAGE CROPS

AGROSTOLOGY AND AGFOFORESTRY

CROPPING SYSTEMS AND SUSTAINABLE AGRICULTURE

DRYLAND FARMING AND WATERSHED MANAGEMENT

PBINCIPLES AND PRACTICES OF ORGANIC FARMING

MASTER'S SEMINAR

MASTER'S RESEARCH

CURRENT TRENDS IN AGRONOMY

CBOP ECOLOGY

CROP PRODUCTION AND SYSTEM MODELING

ADVANCES IN CROP GROWTH AND PRODUCTIVITY

IHBIGATION MANAGEMENT

ADVANCES IN WEED MANAGEMENT

INTEGRATED FARMING SYSTEMS FOR SUSTAINABLE

AGRICULTURE

SOIL CONSERVATION AND WATEBSHED MANAGEMENT

STRESS CROP PBODUCTION

DOCTOBAL SEMINAR I

DOCTORAL SEMINAR II

DOCTORAL RESEARCH

2+1

2+1

2+O

2+1

2+1

1+0

20

3+0

2+O

2+1

2+1

2+1

2+O

3+0

2+1

2+1

2+1

2+1

2+1

2+1

2+1

2+O

2+1

2+1

1+0
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"Compulsory for Master's programme
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Minor Departments

Soil Science

Plant Physiology

Supporting Departments

Soil Science

Plant Physiology

Statistics and Mathematics

Non credil compulsory courses

9

5

CODE COURSE TITLE CREDITS

PGS 501

PGS 501

PGS 502

PGS 503
(e-course)

PGS 504

PGS 505
(e-course)

PGS 506
(e-course)

LIBRARY INFORMATION SERVICES

LIBRARY AND INFORMATION SEHVICES

TECHNICAL WRITING AND COMMUNICATION SKILLS

INTELLECTUAL PROPERTY AND ITS MANAGEMENT IN

AGRICULTURE

BASIC CONCEPTS IN LABORATORY TECHNIOUES

AGBICULTURAL RESEARCH, RESEARCH ETHICS AND

BURAL DEVELOPMENT PROGRAMMES

DISASTER MANAGEMENT

0+1

0+1

0+1

1+0

0+1

1+0

1+0
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AGRON 501 3+0

Objective

To teach the basic concepts ol soil management and crop production.

Theory

UNIT I

Crop growth analysis in relation to environment; Agro-ecological zones of lndia.

UNIT II

Quantitative agro-biological principles and inverse yield nitrogen law; Mitscherlich yield
equation, its interpretation and applicability; Baule unit.

UNIT I1I

Effect of lodging in cereals; physiology of grain yield in cereals; optimization of plant
population and planting geometry in relation to different resources, concept of ideal plant
type and crop modeling lor desired crop yield.

UNIT IV

Scientific principles of crop production; crop response production functions; concept of soil
plant relations; yield and environmental stress.

UNIT V

lntegrated farming systems, organic farming, and resource conservation technology including
modern concept ol tillage; dry farming; determining the nutrient needs lor yield potentiality
of crop plants, concept of balance nutrition and integrated nutrient management; precision
agriculture.

Suggested Readings

Balasubramaniyan, P. & Palaniappan, S.P. 2001. Principles and practices of Agronomy.
Agrobios (lndia), Jodhpur, lndia.

Fageria, N.K. 1992. Maximizing Crop Yields. Marcel Dekker lnc., New york.

Havlin, J.L., Beaton, J.D., Tisdale, S.L. & Nelson, W.L.2006. Soil Fertitity and Fertitizers. 7h
Ed., Pearson/Prentice Hall, Upper Saddle River, New Jersey.

Paroda, R.S. 2003. Sustaining our Food Security, Konark Publishers pvt. Ltd., A-149, Main
Vikas Marg, New Delhi.

Reddy, S.R.2000. Principles of Crop Production. Kalyani Publishers, New Delhi.

Sankaran, S. & Mudaliar, T.V.S. 1997. Principles of Agronomy. The Bangalore printing &
Publishers, Bangalore.

Singh, S.S. 2006. Principles and Practices of Agronomy. Kalyani publishers, New Delhi.

Yellamanda Reddy, T. & sankara Reddi, G.H. 2002. principles of Agronomy, Kalyani publishers,

New Delhi.

AGRON 502 SOIL FERTILITY AND NUTRTENT MANAGEMENT 2+1

Obiective

To impart knowledge of fertilizers and manures as sources of plant nutrients and apprise about
the integrated approach of plant nutrition and sustainability of soil fertility.
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Theory

UNIT I

soil fertility and productivity - factors aftecting; features of good soil management; problems
of supply and availability of nutrients; relation between nutrient supply and crop grou/th;
organic farming - basic concepts and definitions.

uNtT il

criteria of essentiality of nutrients; Essential plant nutrients - their functions, nutrient
deficiency symptoms; transformation and dynamics oJ maior plant nutrients.

UNlTIII

Preparation and use of tarmyard manure, compost, green manures, vermicompost,
biofertilizers and other organic concentrates their composition, availability and crop
responses; recycling of organic wastes and residue management.

UNIT IV

commercial fertilizers; composition, relative fertilizer value and cost; crop response to
different nutrients, residual eflects and fertilizer use etficiency, fertilizer mixtures and gradesi
agronomic, chemical and physiological methods ol increasing lertilizer use efficiency; nutrient
interactions

UNIT V

Time and methods of manures and fertilizers application; foliar application and its concept;
relative performance of organlc and inorganic manures; economics of fertilizer use; integrated
nutrient management; use of vermincompost and residue wastes in crops.

Practical

oetermination of soil pH, Delermination of EC, Determination of organic carbon, Determination
of total N and available N in soils, Determination of p in soils, Determination of K in soils,
Determination of S in soils, Determination ol total N in plants, Determination of total P in plants,
Determination of total K in plants, Determination of total S in plants, lnterpretation of interaction
eflects, Computation of economic and yield optima

Suggested Readingss

Brady, N.C. & Weil, R.R 2002. The Nature and Properties of Soils. 13h Ed, prentice Hall, Upper
Saddle River, New Jersey.

Havlin, J.L., Tisdale, S.L., Beaton, J.D., & Nelson, W.L.2006. Soil Fertility and Fertilizers. 7h
Ed., Pearson/Prentice Hall, Upper Saddle River, New Jersey..

Prasad, R. & Power J.F. 1997. Soil Fertility Management for Sustainable Agriculture. CBC
Press-Lewis, Boca Raton, Florida.

Reddy S.R.2006. Principles of Crop Production, Kalyani Publishers, New Delhi.

Reedy T.Y. and Reddi, G.H.S. 2002. Principles of Agronomy, Kalyani Publishers, New Dethi,
lndia.

Tandon, H.L.S. 1992. Management of nutrient interactions in Agriculture. FDCO, New Delhi.

Tandon, H.L.S. 1994. Fertilizers, Organic manures, Recyclable wastes and Biofertilizers -
Components of lntegrated Plant Nutrition. FDCO, New Delhi.
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Fageria, N.K., Baligar, V.C. & Jones, C.A. 1991 . Growth and Mineral Nutrition of Field crops.

Itrlarcel Dekker lnc., New York

yawatkar, K.S., Agarwal, J. P. & Bokde, s. 2000. Manures and Fertilizers. Agri-Horti Publishers,

Nagpur.

AGRON 503 PRINCIPLES AND PRACTICES OFWEED MANAGEMENT 2+1

Oblective

To familiarize the students about the weeds, herbicides and methods o{ weed control.

Theory

UNIT I

weed biology and ecology, crop-weed competition including allelopathy; principles and

methods of weed control and classilication; weed indices.

UNIT II

Herbicides introduction and history of their development; classification based on chemical'

physiological application and selectivity; mode and mechanism of action ol herbicides.

UNIT III

Herbicide structure - activity relationship; factors affecting the efficiency ol herbicides;

herbicide formulations, herbicide mixtures; herbicide resistance and management; weed

control through bio-herbicides, myco-herbicides and allelochemicals; Degradation ol

herbicides in ioil and plants; herbicide resistance in weeds and cropsi herbicide rotation.

UNIT IV

weed management in major crops and cropping systems; parasitic weeds; weed shifts in

cropping systems; aquatic and perennial weed control.

UNIT V

lntegrated weed management; cost : benefit analysis of weed management'

Practical

ldentification of important weeds of different cropS, Preparation of weed herbarium, Weed survey

in crops and cropping systems, Study of crop weed competition in on-going research

experiments, 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, Economic

analysis ol weed management practices in different crops and cropping systems, calculation

ol herbicide dose requirement, Study of herbicide residue analysis in plants and soils, Bio-

assay of herbicide residues

Suggested Readings

Aldrich BJ & Kramer RJ. 1 997. Principles in Weed Managemenf. Panima Publ.

Ashton FM & Crafts AS. 1981 . Mode of Action of Herbicides.2nd Ed. wiley lnterscience.

Gupta OP. 2007. Weed Management - Principles and Practices. Agrobios.

Ivlandal RC. 1ggo. weed, weedicides and weed control - Principles and Practices. Agro-

Botanical Publ.
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Rao VS. 2OOO. Principles of Weed Science. Oxford & lBH.

Subramanian S, Ali AM & Kumar RJ. 1997. All About Weed Control. Kalyani.

Zimdahl BL. 1999. Fundamentals of Weed Science. 2nd Ed. Academic Press.

AGRON s04 PRINCIPLES AND PRACTICES OF WATER MANAGEMENT 2+1

Oblective

To teach the principles of water managemenl and practices to enhance the water productivity.

Theory

UNIT I

Water and its role in plants; water resources of lndia, major irrigation projects, extent of
area and crops irrigated in lndia and different states.

UNIT II

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.

UNIT III

Soil, plant and meteorologicaltactors determining water needs ol crops; scheduling, depth
and methods of irrigation; microirrigation system; fertigation; management of water in

controlled environments and polyhouses.

UNIT IV

Water management of the crops and cropping systems; quality of irrigation water and
management of saline water for irrigation; water use efficiency.

UNIT V

Excess ol soil water and plant growth; water management in problem soils; drainage

requirement ol crops and methods ol lield drainage, their layout and spacing.

Practical

It4easurement of soil water potential by Tensiometer, Measurement of soil water potential by

pressure plate & pressure membrane apparatus, Construction of soil moisture characteristic

curves for soils representative to the region, Determination of inliltration rate by double ring

inliltrometer method, Determination of saturated and unsaturated hydraulic conductivity,

Determination of reference crop evapotranspiration by Modified Penman, Penman Monteith &

Pan evaporation method, Construction of crop coefficient curves for important crops of the

region, Determination of crop evapotranspiration, eflective rainlall, leaching requirements and

irrigation requirements, Measurement of irrigation water by 90 V-notch, Parshall flume and

water meter, Calculation ol irrigation etficiency parameters, Study of sprinkler & drip irrigation

system components, Determination of design emission uniformity in drip irrigation, Study ol on-

going irrigation experiments

Suggested Readings

Lenka D. 1999. lrrigation and Drainage. Kalyani
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AGRON505 AGROMETEOROLOGYANOCROPWEATHERFORECASTING 2+1

Objective

To impart knowledge aboul agro-meteorology and crop weather lorecasting to meet the

challenges of aberrant weather conditions.

Theory

UNIT I

Agro meteorology - aim, scope and development in relation to crop environment; composition

of atmosphere, distribution of atmospheric

pressure and wind.

UNIT II

Characteristics of solar radiation; energy balance of atmosphere system; radiation

distribution in plant canopies, radiation utilization by tield crops; photosynthesis and efliciency

ol radiation utilization by field crops; energy budget oI plant canopies; environmental

temperature: soil, air and canopy lemperature.

UNIT III

Temperature profile in air, soil, crop canopies; soil and air temperature effects on plant

processes; environmental moisture and evaporation: measures ol atmospheric temperature

and relative humidity vapor pressure and their relationships; evapo-transpiration and

meteorological factors determining evapotranspiration.

U]!ITlV

Modification ol plant environment: artificral rain making, heat transfer, controlling heat load,

heat trapping and shading; protection from cold, sensible and latent heat flux, controlling

soil moisture; monsoon and their origin, characteristics oi monsoon; onset, progress and

withdrawal of monsoon; weather hazards, drought monitoring and planning for mitigation.

UNIT V

Weather forecasting in lndia - short, medium and long range; aerospace science and

weather forecasting; benef its of weather services to agriculture, remote sensing; application

80

Michael AM. 1978. lrrigation: Theory and Practlce. Vikas Publ.

Paliwal KV. 1972. lrrigation with Saline Water.lARl Monograph, New Delhi.

Panda SC. 2OO3. Principles and Practices of Water Management. Agrobios.

Prihar SS & Sandhu BS. 1987. lrrigation ot Food Crops - Principles and Practices.ICAR.

Reddy SR. 2000. Principles of Crop Productlon. Kalyani.

Singh Pratap & tvlaliwal PL. 2005. Technologies for Food Security and Sustainable Agriculture.

Agrotech Publ.



in agriculture and its present status in lndia; 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, MeasuremenU

estimation ol evapo-transpiration by various methods, MeasuremenVestimation of soil water

balance, Rainfall variability analysis, Determination of heat-unit requirement for different crops,

Measurement ol crop canopy temperature, Measurement of soiltemperatures at difierent 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 solar observatory

Suggested Readings

Chang Jan Hu 1968. Climate and Agiculture on Ecological Survey. Aldine Publ.

Critchtield HJ.1995. General Climatology. Prcnlice Hall of lndia.

Das PK.1968. The Monsoons. National Book Trust Publ.

Lal DS.1998. Climatology. Sharda Pustak Bhawan.

Lenka D.1 998. Climate, Weather and Crops in lndia. Kalyani.

Mavi H.S.1994. lntroduction to Agro-meteorology. Oxford & lBH.

Mavi HS & Tupper GJ. 2004. Agrometeorology: Principles and

Application ot Climate Studies in Agriculture. Haworth Press.

Menon PA.1991 . Our Weather. National Book Trust Publ.

Sahu DD. Agrometeotology and Remote Sensing: Principles and Practices.

Agrobios.

Varira.fu R & Krishnamurty 1995. Practical Manual on Agricultural Meteorology. Kalyani.

Varshneya MC & Balakrishana Pillai P. 2OO3. Textbook of Agicultural Meteorclogy.ICAR-

AGRON 506 AGRONOMY OF MAJOR CEREALS AND PULSES 2+1

Obiective

To teach the crop husbandry of cereals and pulse crops.

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

UNIT I

Babl cereals.
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UNIT 11

Kharif cercals.

UNIT III

Fabl pulses.

UNIT ]V

Khanf pulses

Practical

Planning, seed bed preparation and layout of field expedments, Formulation of cropping schemes
lor various farm sizes and calculation of cropping and rotational intensities, lntercultural
operations in different crops. Phenological studies at different growth stages ol crops. working
out growth indices (CGR, RGR, NAR and LAD), LER, aggressivity, retative crowding coeflicient,
monetary yield advantage and ATER of prominent intercropping systems of ditferent crops.
Judging of physiological maturity in diflerent crops. Estimation of crop yield on the basis ol yield
attributes. Estimation of protein content in pulses. Working oul harvest index ol various crops.
Determination of cost of cultivation of different crops. Study of seed production techniques in
various crops. Visit of field experiments on cultural,lertilizer, weed control and water management
aspects. Visit to nearby villages lor identification of constraints in crop production.

Suggested Readings

Das, N.R. 2007. lntroduction to Crops of lndia. Scientific publishers, Jodhpur, lndia.

Hajendra Prasad. 2004. Text Book of Field Crop Production. Technical Editor, ICAR, New
Delhi.

Reddy, S.R. 2004. Agronomy of Field Crops. Kalyani pubtishers, New Delhi.

De Datta, S.K. 1981 . Principles and Practices Bice production., John Willey & Sons, New
York.

Jeswani, L.M. & Baldev, B. 1997. Advances in Pulse Production Technology. ICAR, New Delhi.

Yadav D S. 1992. Pulse Crops. Kalyani Publishers, New Delhi.

Gururaj Hunsigi & Krishna, K. R. 1998. science of Field crop production. oxford & IBH publishing
Co., Pvt., Ltd., New Delhi.

Mahendra Pal, Jayanta, D. & Bai, R.K. 1996. Fundamentals of cereal crop production.. Tata
McGraw Hill Publishing Co., New Dethi.

Singh, C., Singh, P. & Singh, R.2003. Modern Techniques of Raising Field Crops. Oxford &
IBH Publishing Co., Pvt., Ltd., New Dethi.

AGRON5OT AGRONOMYOFOILSEED,FIBREANDSUGARCROPS 2+1

Obiective

To teach the crop husbandry of oilseed, fiber and sugar crops.

Theory

origin and history, area and production, classilication, improved varieties, adaptability, climate,
soil, water and cultural requrrements, nutrition quality component, handling and processing of
the produce for maximum production of :
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UNIT I

Rabl oilseeds - Rapeseed and mustard, linseed, etc.

UNIT II

Khalfoilseeds - Groundnut, sesame, castor, sunflower, soybean etc.

UNIT III

Fiber crops - Cotton, jute, sunhemp etc.

UNIT IV

Sugar crops - Sugarbeet and sugarcane.

Practical

Planning and layout of lield experiments, Cutting of sugarcane setts, its treatment and methods

of sowing, tying and propping of sugarcane, Determination of cane maturity and calculation on

purity peicentage, recovery percentage and sucrose content in cane juice phenological studies

at diflerent growth stages ol crop, lntercultural operations in different crops, Cotton seed

treatment, Working out growth indices (LER, CGR, RGR, NAR, LAO) aggressivity, relative

crowding coefficient, monetary yield advantage and ATER of prominent intercropping systems,

Judging o{ physiological maturity in different crops and working out harvest index, working out

cosiof 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, Determinaiion ot oil content in oilseeds and computation of oil yield, Estimation ol

quality of libre ol different fibre crops, Study ol seed production teohniques in various crops,

Visit of field experiments on cultural, tertilizer, weed control and water management aspects,

Visit to nearby villages lor identification of constraints in crop production

Suggested Readings

Das NR. 2007. tntoduction to Crops of lndra' Scientiiic Publ.

Das PC. 1997 . Oilseed Crops of lndia. Kalyani.

Lakshmikantam N. 1983. Technotogy in Sugarcane Growing.2nd Ed.

Oxlord & lBH.

Prasad, Ralendra.2OO2. Text Book of Field Crop Production. ICAR.

singh c, Singh P & Singh R. 2003. Modern Techniques of Raising Field crops. oxford & lBH.

Singh SS. 1998. Crop Management. Kalyani'

AGRON so8 AGRONOMY OF MEDICINAL, AROMATIC AND 2+1

UNDER-UTILIZED CROPS

Objective

To acquaint students about different medicinal, aromatic and underutilized field crops, their

package of praclices and processing

Theory

UNIT I

lmportance 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.
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UNIT 11

Climate and soil requirements; cultural practices; yield and important constituents of
medicinal plants (lsabgol, Rauwolfia, Poppy, Aloe yera, Satavar, Stevia, Safed Musli,
Kalmegh, Asaphoetida, Nux vomica, Rosadle etc).

UNIT III

climate and sqil requirements; cultural practices; yield and important constituents ol aromatic
plants (Citronella, Palmarosa, Mentha, Basil, Lemon grass, Rose, patchouli, Geranium
etc.).

UNIT IV

Climate and soil requirements; cultural practices; yield of underutilized crops (Rice bean,
Lathyrus, Sesbania, Clusterbean, French bean, Fenugreek, Grain Amaranth, Coffee, Tea
and Tobacco).

Practical

ldentification of crops based on morphological and seed characteristics, Raising of herbarium
ol medicinal, aromatic and underutilized plants, Quality characters in medicinal and aromatic
plants, Methods of analysis ol essential oiland otherchemicals of importance in medicinaland
aromatic plants

Suggested Readings

Chadha KL & Gupta B. 1995. Advances in Horticulture.Vol. ll. Medicinat and Aromatic Plants.
Malhotra Publ.

Das NR. 2OO7. lntroduction to Crops of lndia. Scientitic publ.

Handa SS. 1984. Cultivation and Utilization of Medicinat Plants. RBL, CSIB, Jammu.

Hussain A. 1984. Essential Oil Plants and their Cultivation. ClMAp, Lucknow.

Hussain A. 1993. Medicinal Plants and their Cultivatrbn. ClMAp, Lucknow.

ICAR 2006. Hand Book ot Agriculture.ICAR, New Delhi.

Kumar N, Khader Md. Abdul, Rangaswami JBM & lrulappan 1997.

lntroduction to Spices, Plantation Crops, Medicinat and Arcmatic ptanls. Oxford & lBH.

Prajapati ND, Purohit SS, Sharma AK & Kumar T. 2OOg. A Hand Book of Medicinal plants: A
Complete Source Book Agrobios.

Sharma R. 2OO4. Agro-Technigues of Medicinat Plants. Daya publ. House.

AGRON509 AGRONOMYOFFODDERANDFORAGECROPS 2+1

Obiective

To teach the crop husbandry of ditferent lorage and todder crops along with th€ir processing.

Theory

UN]T I

Adaptation, distribution, varietal improvement, agro.techniques and quality aspects including
anti-quality lactors of important todder crops like maize, bajra, guar, cowpea, oats, barley,
berseem, senli lucerne etc.
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UNIT II

Adaptation, distribution, varietal improvement, agrotechniques and quality aspects including
anti-quality factors of important forage crops/grasseslime, napier grass, Panicum, Lasiuras,
Cenchrus elc.

UNIT III

Year-round fodder production and management, preservation and utilization ol forage and
pasture crops.

UNIT IV

Principles and methods of hay and silage making; chemical and biochemical changes,
nutrient losses and factors affecting quality oI hay and silage; use of physical and chemical
enrichments and biological methods for improving nutrition; value addition of poor quality
lodder.

UNIT V

Economics of forage cultivation uses and seed production techniques.

Practical

Practical raining of Iarm 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

Suggested Readings

Chatterjee BN. 1 989. Forage Crop Production - Principles and Practices.

Oxford & lBH.

Das NR. 2007 . lntroduction to Crops of /ndla. Scientific Publ.

Narayanan TR & Dabadghao PM. 1972. Forage Crops of lndia. ICAR.

Singh P & Srivastava AK. 1990. Forage Production Technotogy.lGFRl, Jhansi.

Singh C, Singh P & Singh R. 2003. Modern Techniques of Raising Fietd Crops. Oxford & lBH.

Tejwani KG. 1994. Agroforestry in lndia. Oxford & lBH.

AGRON 510 AGROSTOLOGY AND AGROFORESTRY

Obiective

To teach crop husbandry of dilferent forage, fodder and agroforestry crops/trees along with
their processing.

Theory

UNIT I

Agrostology: definition and importance; principles of grassland ecology: grassland ecology

- community, climax, dominant species, succession, biotype, ecological status o{ grasslands

in lndia, grass cover of lndia; problems and management of grasslands.

UNIT II

lmportance, classification (various criteria), scope, status and research needs of pastures;

pasture establishment, their improvement and renovation-natural paslures, cultivated
pastures; common pasture grasses.
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uNlr il
Agroforestry: definition and importance; agrolorestory systems, agrisilviculture, silvipasture,

agrisilvipasture, agrihorticulture, aquasilviculture, alley cropping and energy plantation.

UNIT IV

crop production technology in agro-forestory and agrostology system; silvipastoral system:

meaning and importance tor wasteland development; selection of species, planting methods

and problems ol seed germination in agrojorestry 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.

Practical

Preparation of charts and maps ol lndia showing different types of pastures and agro-forestry

systems, ldentitication of seeds and plants ol common grasses, legumes and trees of economic

importance with relerence to agro-forestry, Seed treatment lor better germination ol farm

vegetation, Methods ol propagation/planting ol grasses and trees in silvipastoral system,

Fertilizer application in strip and silvipastroal systems, After-care of plantation, Estimation oI

protein content in loppings of important rodder trees, Estimation of calorie value of wood of

important fuel trees, Estimation of total biomass and fuel wood, Economics of agro-rorestry,

Visit to important agro-forestry research stations

Suggested Readings

Chatteriee BN & Das PK. 1989. Forage Crop Produdion. Principles and Practices. Oxford &

IBH.

Dabadghao PM & Shankaranarayan KA. 1973. The Grass Cover in lndia.ICAR-

Dwivedi AP. 1992. Agrotorestry- Principles and Practices. Oxford & lBH.

lndian Socf ety of Agronomy. 1989. Agroforestry System in lndia. Research and Development,

New Delhi.

Narayan TR & Dabadghao PM. 1972. Forage Crop of lndia. ICAR, NewDelhi.

Pathak PS & Roy MM. 1994. Agroforestry System for Degraded Lands.

Oxford & lBH.

Sen NL, Dadheech RC, Dashora LK & Bawat TS. 2004. Manual of Agrotorestry and Social

Forestry. Agrotech Publ.

Shah SA.1988. Forestry for People.ICAR.

Singh Paniab, Pathak PS & Roy MM.1 994. Agroforestry System for Sustainable Use. Oxford &

IBH.

Singh SP. 1994. Handbook of Agrotorestry. Agrotech Publ.

Solanki KR.2000. Multipurpose Tree Species: Research, Retrospect and Prospects. Agrobios.

Tejwani KG.1994. Agroforestry in /ndia. Oxford & lBH.
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Objective

To acquaint the students about prevailing cropping systems in the country and practices to

improve their productivitY.

Theory

UNIT I

Croppingsystems:delinition,indicesanditsimportance;physicalreSources,soilandwater
management in cropping systems; assessment ol land use'

UNIT II

Concept of suslainability in cropping systems and farming systems, scope and obiectives:

production potential under monoiulture cropping, multiple cropping' alley cropping'

sequenrialcroppingandintercropping,mechanismolyieldadvantageinintercropping
systems.

uNlr lll

Above and below ground interactions and allelopathic effects; competition relations; multi-

Storiedcroppingunoyietostabilityinintercropping,roleotnon-monetaryinputsandlow
cost technologies; research need on sustainable agriculture'

uNlT lv

crop diversilication for sustainability; role ol organic matter in maintenance ol soil fertility;

crop residue management; fertilizer use efficiency and concept of fertilizer use in intensive

cropping system.

UNIT V

Plant ideotypes for drylands; plant growth regulators and their role in sustainability.

Suggested Readings

Palaniappan sP & sivaraman K. 1996. cropping systems in the Tropics; Principles and

Management. New Age.

Panda SC. 2O03. Cropping and Farming Systems. Agrobios.

Reddy SR. 2OOO. Principles of Crop Production. Kalyani.

sankaran S & Mudaliar TVS. 1997. Principles of Agronomy. The Bangalore Printing & Publ.

UU.

Singh SS. 2006. Principles and Practices of Agronomy. Kalyani.

Tisdale SL, Nelson WL, Beaton JD & Havlin JL. 1997. Soil Ferlility and Fertilizers. Prentice

Hall.

AGRON 512 DRYLAND FARMING ANDWATERSHED MANAGEMENT 2+1

Obiective

To teach the basic concepts and practices of dry land larming and soil moisture conservation
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Publ.3, Parisaraprajna Parishtana, Bangalore.

Reddy MV. (Ed.). 1995. soil organisms and Litter Decomposition in the rropr'cs. oxford & tBH.

Sharma A. 2OO2. Hand Book ot Organic Farming. Agrobios.

Singh SP. (Ed.) 1994. Technology for Production of Naturut Enemies.

PDBC, Bangalore.

Subba Rao NS. 2002. Soil Microbiology. Oxford & tBH.

Trivedi RN.1993. A Tert Book of Environmentat Sciences, Anmol publ.

Veeresh GK, shivashankar K & suiglachar MA. 1997. organic Farming and sustainable
Agricufture. Association for Promotion of Organic Farming, Bangalore.

WHO. 1990. Public Health lmpact ot Pesticides tJsed in Agricufture.

Woolmer PL & Swift MJ. 1994. The Biological Management of Ttopicat Soil Feftility. TSBF &
Wiley.

AGRON 601 CURRENT TRENDS IN AGRONOMY 3+0

Obiective

To acquaint the students about recent advances in agricultural production.

Theory

UNIT I

Agro-physiological basis of vanation in yield, recent advances in soilplant- water relationship.

UNIT II

Globalization of agriculture and WTO, precision agriculture, contract farming, organic
larming, marketing and export potential of organic products, certification, labeling and
accreditation procedures.

UNIT III

Crop residue management in multiple cropping systems; latest developments in plant
management, weed management, cropping systems, grassland management, agro-forestry,
allelopathy.

UNIT IV

GlS, GPS and remote sensing for crop management, global warming, GM crops, seed
production technology; seed certlfication, seed multiplication, hybrid seed production etc.

UNIT V

Concepts of system agriculture; holistic approach of farming systems, dryland farming,
sustainable agriculture and research methodology in Agronomy.

Suggested Readings

Agarwal RL. 1995. Seed Technology. Oxiord & lBH.

Dahiya BS & Rai KN. 1997 . Seed Technology. Kalyani.
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Govardhan V. 2000. Remote Sensing and Water Management in Command Areas:

Ag roecotogical P rospectlves' I BDC'

ICAR. 2006. Hand Book of Agriculture' ICAR'

Narasaiah ML. 2004. World Trade Organization and Agriculture' Sonali Publ'

Palaniappan SP & Annadurai K. 2006' Organic Farming - Theory and Practice' Scientific Publ

Sen S & Ghosh N. 1 999. Seed Scie nce and Technology' Kalyani'

Tarafdar JC, Tripathi KP & Mahesh Kumar 2007' Organic Agriculture'

Scientific Publ.

CROP ECOLOGY 2+0

Obiective

Toacquaintthestudentsabouttheagriculturalsystems,agro-ecologicalregions,andadaptation
of crops to different agro-climatic conditions

Theory

UNIT I

Concept of crop ecology, agricultural systems, ecology ol cropping systems' principles of

jtant iistrinution and adaptation, crop and world food supply'

UNIT II

Ecosystemcharacteristics,typesandfunctions,terrestrialecology,flowofenergyin

""oryst"r, 
ecosystem produliivity, biomass, succession and climax concept'

UNIT III

Physiological response of crop plants to light, temperature' CO2' moisture and solar radiation;

influencJof climate on photosynthesis ind productivity of crops; eflect ol global climate

change on crop Production.

UNIT IV

ExploitationolsolarenergyincropS;Verticaldistributionoftemperature;etficiencyincrop
production.

UNIT V

Competitionincropplants;environmentalpollution'ecologicalbasisofenvironmental
managementandenvironmentmanipulationthroughagronomicpractices;improvemento,
unproductive lands through crop selection and management'

Suggested Readings

Ambasht BS. 1986. A Text Book of Plant Ecology. gth Ed. students' Friends & co.

Chadha KL & Swaminathan MS. 2006. Environment and Agriculture'

Malhotra Publ. House.

Dwivedi p, Dwivedi sK & Kalita MC. 2007. Biodiversity and Environmental Biotechnology.

Scientif ic Publ.

Hemantaraian A. 2OO7 . Environmental Physiology. Scienti{ic Publ'
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AGRON 603 CROP PRODUCTTON ANDSYSTEM MODELTNG 2+1

Ob,ective

To familiarize the students about systems approach and to simulate yields and growth of several
crops under varied soil and weather conditions with different management prictices and their
optimization.

Theory

UNIT I

systems crassification; Irow charts, modering techniques and methods of integration - state,
rales and driving variables, feedbacks and relational diagrams.

UNIT II

Elementary moders for crop growth based on basic methods of crassicar growth anarysis.

UNIT III

crop modeling methods for crop-weather interaction, climate change and variabirity
components.

UNIT IV

Potential production: reaf and canopy c02 assimiration, respiration, dry matter accumuration,
crop phenology and dry matter distribution and development in different crops.

UNIT V

Production by moisture availability, potential evapolranspiration, water balance of the soil,
and production with nutrient and moisture limitations.

Practical

simulation ol elementary models for crop growth, simulation of potenrial production, simulation
with limitations of water and nutrient management options, Sensitivity analysis using diiferent
climatic years and crop management practices

Suggested Readings

Gordan G. 1992. System Simu/aflon. 2nd Ed. prentice Hall.

Kropff MJ & Vann Laar HH. (Ed.). 1993. Mode ing crop weed lnteractrbns. lsBN.
Mathews RB, Kropff MJ, Bachelet D & Vaan Laar HH. (Eds.). i993.
Modelling the lmpact of Climate Change on Bice production in Asla. CABI.
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Kumar HD. 1992. Modern Concepts of Ecology.7th Ed. Vikas.publ.
Lenka D. 1998. Climate, Weather and Crops in lndia- Kalyani.
Misra KC. 1989. Manual of ptant Ecology.3rd Ed. Oxford & lBH.

Pandey SN & Sinha BK. 1995. plant physiology. Vikas publ.

Sharma PD. 1998. Ecology and Environment. Rastogi publ.

Singh J & Dhillon SS. 1984. Agicultural Geography. Tata Mccraw Hiil.
Taiz L & Zeiger E. 1992. ptant physiotogy. Benjamin/Cummings publ.



Penning de Vries FWT & Van Laar HH. (Eds.). 1982. Simulation ot Plant

Growth and crop Production. wageningen centre for Agricultural Publications and

Documentation, Netherlands.

Ritchie JT & Hanks J. 1991 . Modelling Plant and soil systems. American society of Agronomy,

Madison.

Zeigler BP. 1976. Theory of Modeting and Simulation. John Wiley & Sons.

AGRON 604 ADVANCES IN CROP GROWTH AND PROOUCTIVITY 2+1

Obiective

To study the physiology o, vegetative and reproductive growth in relation to productivity of

different crops in various environments.

Theory

UNIT I

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 ciop growth; photosynthesis: the photosynthetic apparatus, factors essential lor

photosynthLsis; difference in photosynthetic rates among and within species; physiological

iimitations to crop yield; solar radiation concept and agro-techniques for harvesting solar

radiation.

UNIT II

Growth analysis: concept, CGR, RGR, NAR, LAl, 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 rainled and irrigated conditions; concept and differentiation of inter

and mixed cropping; criteria in assessing the yield advantages.

UNIT I!I

Competitiv€ relationship and competition functions; biological and agronomic basis of yield

advantage under intercropping; physiological principles ol dry land crop production,

constraints and remedial measures; heat unit concept of crop maturity: concept and types

of heat units.

UN]T IV

Concept ol 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; etficient use of resources.

Practical

Field measurement of root-shoot relationship in crops at different growth stages, Estimation oI

growth evaluating parameters like CGR, RGR, NAR, LAI etc., at different stages of crop growth,

Computation of harvest index of various crops, Assessment ol crop yield on the basis of yield

attributing characters, Construction of crop growth curves based on growth analysis data,

Computation of competition lunctions, viz. LER, IER aggressivity competition index etc in
intercropping, Senescence and abscission indices, Analysis of prociuctivity trend in un-irrigated

areas, Analysis of productivity trend in irrigated areas
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Suggested Readings

Chopra VL & Paroda BS. 1984. Approaches for lncorporation of Drought and Salinity Resistance
in Crop Plants. Oxford and lBH.

Delvin RM & Vitham FH. 1986. Plant Physiotogy. CBS pubt.

Evans LT. 1975. Crop Physiology. Cambridge Univ. Press.

Evans LT. 1996. Crop Evolution, Adaptation and Yield. Cambridge Univ. press.

Gupta US. (Ed. ). 1 995. Production and lmprovement of Crops for Drylands. Oxlord & lBH.

Gupta US. 1988. Progress in Crop Physiology. Oxford and lBH.

Kramer PJ & Boyer JS. 1995. Water Relations of Plant and Soils.

Academic Press.

Mukherjee S & Ghosh AK. 1996. Plant Physiology. Tata McGraw Hill.

Narwal sS, Politycka B & Goswami cL.2oo7. Plant Physiology: Besearch Methods. scientific
Publishers.

AGRON 605 IRRIGATION MANAGEMENT 2+1

Objective

To teach students about optimization of irrigation in different crops under variable agroclimatic
conditions.

Theory

UNIT I

Water resources of lndia, irrigation projects; irrigation needs, atmospheric, soil, agronomic,
plant and water factors aflecting irrigation need; water deficits and crop growth.

UNIT II

Soil-plant-water relationships, transpiration and evapotranspiration, significance of
transpiration, energy utilization in transpiration, physiological processes and crop
produclivity.

UNIT III

lnfiltratron; waler movement under saturated and unsaturated conditions; management
practices for improving water use efficiency of crops.

UNIT IV

Application oi irrigation water, conveyance and distribution system, irrigation efficiency;
agronomic considerations in the design and operation of irrigation projects; characteristics
ol irrigation and farming systems affecting irrigation management.

UNIT V

Strategies of using limited water supply; factors affecting ET, control of ET by mulching and

use ol anti-transpirants; fertilizer use in relation to irrigation; optimizing the use of given

irrigation supplies.
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UNIT VI

Land suitability tor irrigation, land irrigability classitication; integrated water management

in command aieas, institution ol water management in commands, farmer's participation

in command areas; irrigation legislation.

Practical

Determination of water infiltration characteristics and water holding capacity of soil pro{iles,

Moisture e)draction pattern ol crops, consumptive use, water requirement of a given cropping

pattern for optimum/variable productivity, crop planning at the farm and proiect level, Agronomic

evaluation ol irrigation proiects, Case studies

Suggested Readings

FAO. 1 984. trrigation Practice and Water Management. Oxford & IBH'

Michael AM. 1978. ttigation: Theory and Practice.Vikas Publ.

Mishra RR & Ahmad M. 1987. Manual on lrrigation and Agronomy' Oxtord & IBH'

Panda SC. 2OOg. Principles and Practices of Water Management' Agrobios'

Reddy SR. 2OOO. Principles ot Crop Production. Kalyani.

sankara Reddy GH & Yellamananda Reddy 1995. Efficient use of lrrigation water. ln: Gupta

US. (Ed.i. Production and tmprovement of Crops for Drylands' Oxlord & IBH'

Singh SS. 2006. Principles and Practices of Agronomy. ln: Gupta US'

(Ed.). Production and lmprovement of Crops for Drylands. Oxford & IBH'

AGRON 606 ADVANCES IN WEED MANAGEMENT 2+O

Obiective

To teach about the changing weed flora, new herbicides, their resistance, toxicity, antldotes

and residue management under different cropping systems.

Theory

UNIT I

Crop-weed competition in different cropping situations; changes in weed Ilora, various causes

and af{ects.

UNIT II

Physiological and biological aspects of herbicides, their absorption, translocation, metabolism

ani mode of action; selectivity of herbicides and factors affecting them'

UNlTIII

Climatic factors and phytotoxicity of herbicides; fate ol herbicides in soil and tactors affecting

them, residue management of herbicides, adiuvants.

UNIT IV

Advances in herbicide application techniques; herbicide resistance; antidotes and crop

protection compatibility ot herbicides of diflerent groups; compatibility of herbicides with

other pesticides 
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UNIT V

Development ol transgenic herbicide resistant crops; herbicide development, registration
procedures.

UNIT VI

Relationship of herbicides with tillage, fertilizer and irrigation; bioherbicides, allelochemical
herbicide bioassays.

Suggested Readings

Aldrich RJ & Kramer R.J. 1997. Principles in Weed Management. Panama publ.

Ashton FM & Crafts AS. 1981. lvlode of Action of Herbicides.2nd Ed. Wiley-lnter Science.

Gupta OP. 2000. Weed Management - Principles and Practices. Agrobios.

Mandal RC. 1990. Weed, Weedicides and Weed Control - Principles and practices. Agro-
Botanical Publ.

Rao VS. 2OO7. Principles of Weed Science. Oxford & lBH.

Ross MA & Carola Lembi A. 1999. Applied Weed Science.2nd Ed. Prentice Hall.

Subramanian SAM & Kumar R.J. 1997. All About Weed Control. Kalyani.

Zimdahl RL. 1999. Fundamentals of Weed Science.2nd Ed. Academic press.

2+0INTEGRATED FARMING SYSTEMS FOR

SUSTAINABLE AGRICULTURE

Oblective

To apprise about different enterprises surtable for different agroclimatic conditions for sustainable
agriculture.

Theory

UNIT I

Farming systems: def inition and importance; classif ication of farming systems according to
type of rotation, intensity of rotation, degree of commercialization, water supply, enterprises.

UNIT II

concept ol sustainability in farming systems; efficient farming systems; natural resources -

identif ication and management.

UNIT III

Production potential of different components of farming systems; interaction and mechanism
of diflerent production factors; stability in different systems through research; eco-
physiological approaches to intercropping.

UNIT IV

simulation models for intercropping; soil nutrient in intercropping; preparation of different
farming system models; evaluation of diflerent farming systems.
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UNIT V

New concepts and approaches of farming systems and cropping systems and organic

Iarming; case studies on dilferent farming systems.

Suggested Readings

Ananthakrishnan TN. (Ed.) 1992. Emerging Trends in Biological Control of Phytophagous

/nsecfs. Oxford & lBH.

Balasubramanian P & Palaniappan SP 2006. Principles and Practices ol Agronomy. Agrobios.

Joshi M & Parbhakarasetty TK. 2005. Sustainability through Organic Farming. Kalyani.

Lampin N. 1990. Organic Farming. Farming Press Books.

Palaniappan SP & Anandurai K. 1999. Organic Farming'Theory and Pracflce. Scientific Publ.

Panda SC. 2004. Cropping systems and Farming Systems. Agribios.

Reddy MV. (Ed.). 1995. Soil Organisms and Litter Decomposition in the lroplcs. Oxford & lBH.

Sharma AK. 2001 . A Hand Book of Organic Farming. Agrobios.

Singh SP. (Ed) 1994. Technology for Production of Natural Enemles. PDBC, Bangalore.

Trivedi RN. 1993. A Text Book of Environmental Sciences. Anmol Publ.

Veeresh GK, Shivashankar K & Suiglachar IVA. 1997. Organic Farming and Sustainable

Agriculture. Association lor Promotion of Organic Farming, Bangalore.

Venkata Rao BV. 1995. Small Farmer Focused lntegrated Rural

Development : Socio-economic Environment and Legal Perspective.

Publ. 3. Parisaraprajna Parishtana, Bangalore.

AGRON 608 SOIL CONSERVATION AND WATERSHED 2+1

MANAGEMENT

Obiective

To teach about different soil moisture conservation technologies Ior enhancing the agricultural

productivity through holistic approach watershed management.

Theory

UNIT I

Soil erosion: definition, nalure and extent ol erosion; types of erosion, factors aftecting

erosion.

UNIT II

Soil conservation: definition, methods of soil conservation: agronomic measures - conlour

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.

UNIT III

Watershed management: definition, objectives, concepts, approach, components, steps in

implementation of watershed; development of cropping systems for watershed areas.



UNIT IV

Land use capability classification, alternate land use systems; agro-rorestry; ley Iarming;
jhum management - basic concepts, socio-ethnic aspects, its layout.

UNIT V

Drainage considerations and agronomic management; rehabilitation of abandoned /hum
lands and measures to prevent soil erosion.

Practical

Study of different types of erosion, Field studies of different soil conseryation measures, Run-

off and soil loss measurements, Laying out run-otf plot and deciding treatments, ldentilicalion

of diflerent grasses and trees for soil conservation, Visit to a soil conservation research centre,

demonstration and training centre

Suggested Readings

Arakeri HR & Roy D. 1984. Principles of SoilConservation and Water Management Oxford &
IBH.

Dhruvanarayana VV. 1993. Soil and Watet Conservation Research in lndia.ICAR.

FAO.2OO4. Soil and Water Conservation in Semi-Arid Areas. Soils Bull., Papet 57.

Frederick RT, Hobbs J, Arthur D & Boy L. '1999. Soil and Water Conservation: ProductiviU and
Environment Protection. 3td Ed. Prentice Hall.

Gurmel Singh, Venkataraman CG, Sastry B & Joshi P. 1990. Manual ot Soil and Water

Conseruation Practices. Oxford & lBH.

Murthy VVN. 1995. Land and Water Management Engineeing. Kalyani.

Tripathi RP & Singh HP. '1993. So,7 Erosion and Conseruation. Wiley Eastern.

Yellamanda Reddy T & Sankara Reddy GH. 1992. Principles of Agronomy. Kalyani.

AGRON 609 STRESS CROP PRODUCTION 2+1

Objective

To study various types of stresses in crop production and strategies to overcome them.

Theory

UNIT I

Stress and strain terminology; nature and stress in.iury and resistance; causes of stress.

UNIT II

Low temperature stress: freezing injury and resistance in plants, measuremenl ol freezing
tolerance, chilling iniury and resistance in plants, practical ways to overcome the eflect of
low temperature tress through, soil and crop manipulations.

UNIT II

High temperature or heal stress: meaning of heat stress, heat injury and resistance in
plants, practical ways to overcome the etfect of heat stress through soil and crop
manipulations.
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uNlT lll

Water deficit stress: meaning of plant water deficient stress and its effect On glowth and

development, water deficit iniury and resistance, practical ways to overcome effec't of water

delicit stress through soil and crop, manipulations.

uNlr lv

Excess water or flooding stress: meaning ol excess water stress, its kinds and effects on

ciop plants, excess water stress iniury and resislance, practical ways to overcome exc€ss

water stress through soil and crop manipulations.

UNIT V

salt stress: meaning ol salt stress and its effect on crop growth, salt stress inlury and

resistance in plants, practical ways to overcome the effect of salt stress through soil and

crop manipulations.

uNlT vl

Mechanical impedance of soil and its impact on plant growth; measures to overcome soil

mechanical imPedance.

UNITVII

Environmental pollution: air, soil and water pollution, and their elfect on crop growth and

quality ol produce; ways and means to prevent environmental pollution'

Practical

Determination ol electrical conductivity ol plant cell sap, Determination of osmotic potential and

tissue water potential, Measurement of transpiration rate, Measurement of stomatal trequency,

Growing of plants in sand culture under salt stress for biochemical and physiological studies'

Studieion effect ot osmotic and ionic stress on seed germination and seedling growth,

Measurement of low temperature injury under field conditions

Suggested Readings

Baker FWG. f 989. Drought Resistance in Cereals. Oxon, UK'

Gupta U.S. (Ed.). 1988. Physiological Aspects of Drytand Farming' Oxlord & IBH'

Kramer PJ. t 983 . Water Relations of Plants. Academic Press'

Levitt J. 1980. Response of Plants to Environmental stresses. Vols. l, ll. Academic Press,

Mavi HS.1978. lntroduction to Agro'meteorology. Oxford & IBH'

Michaet AM & Oiha TP.1981 . Principtes of Agricultural Engineeing. vol ll. Jain Bros.

Nilsen ET & Orcut DM. 1996. Physiotogy of Ptants under Stress - Abiotic Factors' John Wiley &

Sons.

Singh K. 2ooo. Plant Productivity under Environmental Stress' Agribios'

Singh KN & Singh RP. 199O. Agronomic Research Towards Sustainable

Agricufture.lndian Society of Agronomy, New Delhi'

Somani LL & Totawat KL. 1992. Management ot Satt-aftected Soils anCtWaters' Agrotech

Publ.

Virmani sM, Katyal Jc, Eswaran H & Abrol 1P.1994. stressed Ecosystem and sustainebb

Agriculture. Oxlord & IBH'
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List of Journals

Advances in Agronomy

Agriculture, Ecosystems and Environment

Agricultural Systems

Agricultural Water Management

Agronomy Journal

Annual Review of Plant physiology

Applied Ecology and Environment

Research

Australian Journal of Agricultural Research

Australian Journal of Experimental

Agriculture

Crop Protection

Environment and Ecology

European Journal of Agronomy

Fertilizer Research

Field Crops Research

lndian Journal of Agricultural Sciences

lndian Journal of Agronomy

lndian Journal of Ecology

lndian Journal of Weed Science

lrrigation Science

Japanese Journal of Crop Science

Journal ol Agronomy

Joumal ol Applied Ecology

Journal of Experimental Botany

Journal ol Farming Systems Besearch

Journal of Range Management

Journal ol Agricultural Science

Cambridge

Journal of Sustainable Agriculture

Netherlands Journal of Agricultural

Sciences

Nutrient Cycling in Agroecosystems

Pesticide Biochemistry and physiology
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Plant and Soil

Plant Production Science

Soil and Tillage Research

Swedish Journal o, Agricultural

Research

Tropical Agriculture

Weed Research

Suggested Broad Topics lor Master's and Doctoral Research

Crop diversification under different agricultural situations

Development of farming systems for marginal, small and other larmers

Agricultural information at door step/click of mouse

Farm-specilic nutrient management

Weed management in different cropping/farming systems

Nutrient studies in different cropping/farming systems

Biodiversity of farming systems for conservation

Organic farming systems for different regions

Modeling for different crop situalions

Conservation agriculture for yield sustainability

Flole of edaphic factors on weeds proliferation and management

lmplications of global warming on weed growth and herbicide behaviour

Ecological implications oI using lhresholds for weed management

Effect of cultivation practices and herbicides on weed flora shift

GM crops and weed management strategies

Weed management under reduced moisture regime in major summer/kh arit ctops

Avoidance of herbicide resistance using IWM
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-Compulsory lor Master's programme;

" Compulsory lor Doctoral programme

^ Open for PG students of other discipline

Minor Departments

Plant Physiology

Plant Molecular biology and Biotechnology

BIOCHEMISTBY

Course Structure - at a Glance

I

CODE COURSE TITLE CREOITS

BtocHEM 501-^

BIOCHEM 502'

BtocHEM 503'

BIOCHEM 504

BIOCHEM 505-

BIOCHEM 506

BIOCHEM 507

BIOCHEM 508

BIOCHEM 509

BIOCHEM 510

BIOCHEM 591

BIOCHEM 599

BIOCHEM 601'-

BrocHEM 602'.

BIOCHEM 603

BrocHEM 604--

BIOCHEM 605

BIOCHEM 606

BtocHEM 607--

BIOCHEM 691

BIOCHEM 692

BIOCHEM 699

2+1

2+1

2+1

2+1

1+2

2+1

3+0

3+0

2+1

2+1

1+0

20

2+O

3+0

3+0

'I +0

3+0

2+O

0+2

1+0

1+0

45

102

BASIC BIOCHEMISTRY

INTERMEDIARY METABOLISM

ENZYMOLOGY

MOLECULAB BIOLOGY

BIOCHEMICAL TECHNIQUES

IMMUNO CHEMISTRY

PLANT BIOCHEMISTRY

ANIMAL BIOCHEMISTRY

FOOD AND NUTBITIONAL BIOCHEMISTRY

CARBON AND NITROGEN METABOLISM

MASTER'S SEMINAR

MASTER'S RESEARCH

ADVANCED ENZYMOLOGY

ADVANCED MOLECULAR BIOLOGY

BIOCHEMISTRY OF BIOTIC AND ABIOTIC STRESS

CURRENT TOPICS IN BIOCHEMISTRY

FUNCTIONAL GENOMICS AND METABOLOMICS

BIOMEMBRANES

ADVANCED TECHNIQUES IN BIOCHEMISTRY

DOCTORAL SEMINAR I

DOCTOBAL SEMINAR II

DOCTORAL RESEARCH



Supporting Departments

Microbiology

Statistics & Mathematics

Soil Science

Non credit compulsory courses

5

CODE COURSE TITLE CREDITS

PGS 501

PGS 502

PGS 503
(e-course)

PGS 504

PGS 505
(e-course)

PGS 506
(e-course)

LIBRARY AND INFORMATION SEHVICES

TECHNICAL WRITING AND COMMUNICATION SKILLS

INTELLECTUAL PHOPERTY AND ITS

MANAGEMENT IN AGRICULTURE

BASIC CONCEPTS IN LABORATORY TECHNIOUES

AGRICULTURAL RESEARCH, BESEARCH ETHICS

AND RUBAL DEVELOPMENT PROGRAMMES

DISASTER MANAGEMENT

0+1

0+1

1+0

1+0

'l +0

0+1

103



BIOCHEM 501 BAS]C BIOCHEMISTRY 2+1

Objective

To provide elementary knowledge/overview of structure and functions and metabolism of
biomolecules.

Theory

UNIT I

Scope and importance of biochemistry in agriculture; Fundamental principles governing
life; structure of water; acid base concept and buffers; pH; hydrogen bonding; hydrophobic,
electrostatic and Van der waals forces; General introduction to physical techniques for
determination of structure of biopolymers.

uNrT il

classification, structure and function of carbohydrates, lipids and biomembranes, amino
acids, proteins, and nucleic acids.

UNIT III

Structure and biological functions of vitamins, enzymes classification and mechanism ol
action; regulation, factors affecting enzyme action. Hormones animal plants and insects,
Fundamentals of thermodynamic principles applicable to biological processes,
Bioenergetics.

UNIT IV

Metabolism ol carbohydrates, photosynthesis and respiration, oxidative phosphorylation,
lipids, proteins and nucleic acids. DNA replication, transcription and translation; recombinant
DNA technology

Practical

Preparation of standard and buffer solutions, Extraction and estimation of sugars, Amino
acids, Estimation of Proteins by Lowry's method, Estimation of DNA and RNA by diphenylamine
and orcinol methods, Estimation of Ascorbic acid, separation of biomolecules by TLc and
Paper chromatography.

Suggested Readings

Conn EE & Stumpf PK. 1987. Outlines of Biochemistry. John Wiley.

Metzler DE. 2006. Biochemistry. Vols. l, ll. Wiley lnternational.

Nelson DL & Cox MM. 2OO4. Lehninger Principtes ot Biochemistry.4th Ed. MacMillan.

Voet D, Voet JG & Pratt CW. 2007. Fundamentats ot Biochemistry. John Wiley.

\.---..-

BIOCHEM 502 INTERMEDIARY METABOLTSM 2+1

Objective

To teach metabolic pathways, their regulation and engineering, and methods used in their
elucidation.

Theory

UNIT I

The living cell a unique chemical system, lntroduction to metabolism, methods of studying
metabolism, transport mechanism, bioenergetics, biological oxidation, signal transduction.
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UNIT II

catabolic and anabolic pathways oi carbohydrates, lipids, regulation and their metabolic

disorders. Energy transduction and oxidative phosphorylation.

UNIT III

General reactions ol amino acid metabolism, Degradative and biosynthetic pathways oi

amino acids and their metabolic disorders. sulphur metabolism, Metabolic engineering

concepts.

UNIT IV

compartmentation of metabolic pathways, metabolic profiles of major organs and regulation

of metabolic pathways.

Practical

Estimation o{ glucose, total cholesterol, lipoproteins, triglyceride, urea, protein, albumin & globulin

ratio, hemoglobin ,calcium, iron, zinc, Glutamate oxaloacetate transaminase, Glutamate

pyruvate transaminase & bile pigments in blood. Estimation of glucose & creatinine in urine.

Suggested Readings

Berg JM, Tymoczko JL, Stryer L & Clarke ND 2000' Biochemistry. sth Ed.

Wl-{ Freeman & Co.

Metzler DE. 2006. Biochemist{y. Vols. l, ll. John Wiley.

Voet D, Voet JG & Pratt CW. 2007. Fundamentals of Biochemistry. John Wiley.

Zubey GL. 1998. Biochemistry.4th Ed. WCB London'

BIOCHEM 503 ENZYMOLOGY 2+1

Oblective

To impart knowledge about the catalytic role of enzymes, their structure, physico-chemical,

kinetic and regulatory properties and mechanism of action.

Theory

UNIT I

lntroduction and historic perspective, Enzyme nomenclature and classification' enzyme

compartmentalizationincellorganelles,isolationandpurificationofenzymes,measurement

of enzyme activity. ribozymes, isozymes' abzymes'

UNIT II

Enzyme structure, enzyme speciticity, active site' active site mapping' mechanism of enzyme

catalysis. cofactors, coenzymes- their structure and role'

UNIT III

Enzyme kinetics, enzyme inhibition and activation' multienzyme complexes' allosteric

"nrir"" 
and their kinetics, regulation ol enzyme activity'
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uNtT ]V

lsolation and purification of enzymes, Applications ot enzymes in chemical and lood industry,
enzyme immobilization, biosensors and clinical applications of enzymes.

Practical

Enzyme assay by taking any model enzyme like alpha-amylase or acid phosphatase,isolation
and purification of any model enzyme like alpha amylase or acid phosphaiase,study ol the
effect of enzyme and substrate concentrations and determination ol Km and Vmax,determination
of pH and temperature optima and eflect of various inhibitors,determination of the pH and
temperature stability ol enzyme.

Suggested Readlngs

Bergmeyer HU. 1983. Methods of Enzymatic Analysra vol. ll. verlag chemie, Academic press.

Dixon M, Webb EC, Thorne CJR & Tipton KF. 
.l979. Enzym6. Brd Ed. Longman.

Maragoni AG. 2003. Enzyme Knetics - A Modem Aryroach. John Wiley.

Palmer T. 2001 . Enzymes: Biuhemistry, Biotechnology and clinical chemistty. slh Ed. Honivood
Publ.

Price NC & Stevens L. 2003. Fundamentals of Enzymotogy. Oxtord Univ. press.

Wilson K & Walker J. (Eds.). 2000. Principt* and Techniques of practical

Biochemistry.sth Ed. Cambridge Univ. Press.

BIOCHEM 504 MOLECULAR BiOLOGY 2+1

Oblective

To provide knowledge regarding genes, their functions, expression, regulation and transfer in
heterologous systems.

Theory

UNIT I

Historical development ol molecular biology, nucleic acids as genetic material, chemistry
and structure of DNA and RNA, Genome organization in prokaryotes and eukaryotes,
chromatin structure and function.

UNIT II

DNA replication, DNA polymerases, topoisomerases, DNA ligase, reverse transcriptase,
repetitive and non-repetitive DNA, satellite DNA; transcription process, RNA editing, RNA
processing.

uNtTil

Ribosomes structure and tunction, organization of ribosomal proteins and RNA genes,
genetic code, aminoacyl IRNA synthases' inhibitors of replication, transcription and
translation; translation and Post translational modification; nucleases and restriction
enzymes, regulation oI gene expression in prokaryotes and eukaryotes, molecular
mechanism ol mutation.
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UNIT IV

DNA sequencing, recombinant DNA technology, vectors' isolation of genes' recombinants

;;;;;, ;-;;tdol recombinanis, PCR; genJral features of replication' transcription' site

directed mutagenesis and translation in eukaryotes'

Practical

lsolation and purification of DNA and RNA lrom ditferent sources, check oi purlty ol isolated

Of.lA una RNA, restriction tragmentation and separation of oligos by agarose

electrophoresis,RApD anatysis ot o'ue, coruR synthesis using PCR, Southern and Northern

blotting experiments

Suggested Readings

AdamsRLP,KnowlerJT&LeaderDP.lgg2.TheBiochemistryoftheNucleicAcids.llthEd.
Chapman & Hall.

Alberts B, Bray D, Lewis J, Raff M, Roberts K & Watson JD 2006. Motecular Biology of the Cell'

6th Ed. Garland Publ.

BlackburnGM&GaitMJ.1996.NucleicAcidsinChemistryandBiotogy.2ndEd.oxford
University Press.

FreifelderD&MalacinskiGM.l996.EssentialsofMolecularBiology.3rdEd.Panima.

GlickBR&PasternakJJ.lgg4.MolecularBiology:PinciptesandApplicationsofRecombinant
DNA Technologv. ASM Press.

Lewin B. 2OO7. Genes lX. Oxford University Press'

LodishH,BerkA,ZipurskySA,MatsudairaP,BaltimoreD&DarnellJ.lggg.Molecularcell
Biology.WH Freeman.

old RW & Primrose sB. 1989. Principles of Gene Manipulation An tntroduction to Genetic

Engineering.4th Ed. Blackwell Scientific Publ'

sambrook J & Russel DW. 2001. Molecular cloning: A Laboratory Manual. Vols' l-lll cold

Spring Harbor.

BIOCHEMICAL TECHNIOUES 1+2

To impart practical knowledge about various techniques used in purification and characterization

and estimation ol cellular constituents.

Theory

UNIT I

chromatographic and electrophoretic methods of separation, Principles and applications

ol Paper, inin layer & HPTLC, Gas, Gas-liquid, Liquid chromatography, HPLC and FPLC:

papei and gel eiectrophoresis, Different variants of polyacrylamide gel electrophoresis

(PAGE) like native and SDS-PAGE, 2D-PAGE, capillary electrophoresis'

UNIT II

spectrophotometry: Principles and applications UV-Visible, Fluorescence, lR and FTIB,

Raman, NMR and FTNMR, ESR and X-Ray spectroscopy.
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Obiective



uNlT ilt

Hydrodyanmic methods of separation of biomolecules such as viscosity and sedimentation-
their principles, variants and applications.

UNIT IV

Tracer techniques in biorogy: concept of radioactivity, radioactivity counting methods withprinciples of diflerent types of counteis, concept ol a U ana g emitters, scintillation @unters,g-ray spectrometers, autoradiography, applications of iadioactive tracers- in-uLbgy,principles and applications of phosptroi imdEier.

Practlcal

Determination of absorptlon maxirna ol some important chemicals lrom their absorption spectra,estimation of biomorecure using spectrophotometer, separation of carbohydrate" 
"ni""rinoacids by paper chromatography, Separation of ripids Ly thin rayer aro 

"or, 
i 

"t.rIi"-gr"pt v,Separation of proteins by ion exchange and ger firtiation ihromatography, eL"tffior"ti"
tgclJ'!u.?1lo,separate proteins.and nucleic acidi ,contritugation- cerr tr""ii"""ti"", epiiiltion
of GLC, HPLC, FPLC in separation of biomorecures,Use oi radioisotopes in metauori'['.iror"".
Suggested Readings

clark JM. 1977. Experimentat 
.Biochemistry.2nd Ed. wH Freeman. sawhne, SK & singh R.

20O0. lntroductory practical Biocheiistry.znd Ed. Narosa.
willard M, Menitt LL & Dean JA.i 981 . tnstrumentat Methods of Anatysis. 4th Ed. Van Nostrand.
William BL & Wilson K. 1975. principles and Techniques of practicat

Biochem istry. Edward Arnold.

wilson K, walker J & warker JM. zoos. principles and rechniques ot practicat Biochemistry.
Cambridge Univ. press.

BlocHEM 506 TMMUNOCHEMTSTRY 2+1

Objective

To give an insight into the biochemical basis ol immunity.

Theory

UNIT I

History and scope of immunology, antigens, adjuvants, immune system, organs, tissues
and cells, immunoglobulins, molecular organization of lmmunoglobulin.

UNIT II

classes of antibodies, Antibody diversity, theories of generation of antibody diversity,
vaccine, Monoclonal antibodies, polyclonal antibodies, Hybridoma, Recombinant antibodies,
complement system- classical and alternate.

UNIT III

Cellular interactions in the immune response, major histocompatibility complex, cell mediated
immune response, cytokines.

UNIT IV

lmmunoregulation, immunological tolerance, hypersensitivity, mechanisms of immunity,
innate resistance and specific immunity. current immunological techniques-ELlsA, RIA

F
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Practical

Handling, inoculation and bleeding of laboratory animals, Preparation of antigens and antisera,
natural antibodies, Carbon clearance lest, lymphoid organs of the mouse, Morphology of the
blood leucocytes, separation of lymphocytes from blood, viable lymphocyte count, Antigen-
antibody inleraction, precipitation, agglutination, direct and indirect haemagglutination,
lmmunoelectrophoresis, Complement fixation, Quantitation of immunoglobulins by zinc sulphate
turbidity and single radial immunodiffusion.

Suggested Readings

Abbas AK & Lichtman AH. 2003. Cellular and Molecular lmmunology.5th Ed. WB Saunders.

Goldsby RA, Kindt TJ & Osborne BA.2003. lmmunology.4th Ed. WH Freeman.

Harlow & Lane D. (Eds.) 1988. Antibodies: A Laboratory Manual. Cold Spring Harbor Laboratory.

Kuby J. 1996. lmmunology.3rd Ed. WH Freeman.

Male D, Brostotl J, Roth DB & Roitt l. 2006. lmmunology. Tth Ed. Elsevier.

BIOCHEM 507 PLANT BIOCHEMISTRY 3+0

Oblectlve

Detailed information about biochemical and molecular basis of various plant processes and
plant growth regulatory substances.

Theory

UNIT I

Scope and importance of biochemistry in Agriculture, Plant cell organelles and their
separation, structure and lunction of cell organelle. Photosynthetic pigments in relation to
their lunctions, photosynthesis, C3, C4 and CAM pathways, photorespiration.

UN]T II

Sucrose-starch interconversion, biosynthesis of structural carbohydrates, storage proteins

and lipids. Biochemistry of nitrogen fixation and nitrate assimilation, sulphate reduction and
incorporation of sulphur in to amino acids.

UNITIII

Biochemistry of seed germination and development, Biochemistry of fruit ripening,
phytohormones and their mode ol action, signal transduction.

UNIT IV

Biochemistry and significance ol secondary metabolites-cyanogenic glycosides,
glucosinolates, phenolic compounds, terpenoids, alkaloids, plant defense system.

Suggested Readlngs

Buchanan BB, Gruissem W & Jones RL. 2OOO. Biochemistry and Motecutar Biology ot Ptants.

2nd Ed. John Wilgy.

Dey PM & Harlcorne JB. 1997. Plant Biochemistry. Academic Press.

Goodwin TW & Mercer El. 1983. lntroduction to Plant Biochemtlstry. Pergamon Press.

Heldt HS. 1997. Ptant Biochemistry and Molecular Biology. Oxford Univ. Press.

Lea PJ & Leegood RC. 1993. Plant Biochemistry and Molecular Biology.2nd Ed. John Wiley.
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BIOCHEM 508 ANIMAL BIOCHEMISTRY 3+0

Obiective

To impart knowledge regarding biochemistry of various physiological processes, specialized

tissues and hormone action in animal system.

Theory

UNIT I

Digestion and absorption oi food, Vitamins,, Detoxification, biochemistry of specialized

tissues - connective tissue, skin, muscle, nervous tissue and blood and other body fluids.

UNIT II

Water, electrolyte and acid-base balance, biochemistry o{ respiration, structure, function

and mechanism of major trace elements.

UNIT III

Hormones of thyroid, hypothalamus, pituitary, pancreas, adrenals and sex hormones,

Membrane receptors of hormones, signal transduction, biochemistry of reproduction.

UNIT IV

lmmune systems, immunoglobulins, monoclonal antibodies, formation of antibody, antibody

diversity, complement system - classical and alternate, major histocompatibility complexes,

cell mediated immune response, mechanisms of immunity.

Suggested Readings

Devlin TM. 2006. Text Book of Biochemistry with Clinical Correlations.6th Ed. John Wiley.

Goldsby RA, Kindt TJ, Kuby J & Osborne BA.2003. lmmunology.4th Ed. WH Freeman. & Co.

Harper H. A. 2000. Physiological Chemistry. MacMillan.

Buchanan BB, Gruissem W & Jones BL. 2000. Biochemistry and Molecular Biology of Plants.

2nd Ed. John Wiley.

BIOCHEM 509 FOOD AND NUTRITIONAL BIOCHEMISTRY 2+1

Obiective

To impart knowledge regarding the biochemical aspects ol various nutrients and their interactions

in foods during processing, storage and deterioration.

Theory

UNIT I

Fundamentals ol humam nutrition, concept of balanced diet, biochemical composition,

energy and food value ol various lood grains (including cereals, pulses, oilseeds), fruits

and vegetables. Physico-chemical, functional and nutritional characteristics oI

carbohydrates, proteins and fats and their interactions (emulsions, gelation, browning etc.).

UNIT II

Biochemical and nutritional aspects of vitamins, minerals Nutraceuticals, antinutritional
factors, biochemistry of post harvest storage.
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BTOCHEM slO CARBON AND NITROGEN METABOLISM 2+1

Oblective

To impart knowledge of general carbon and nitrogen metabolism in plants with special relerence

to staich and cellwill potysaccharides and biological nitrogen fixation and assimilatory pathways.

Theory

UN]T I

carbon metabolism: synthesis ol sucrose, Regulation of sucrose phosphate synthesis,

Transport ol sucrose, phloem loading and unloading, synthesis ol starch in leaves and

seeds, concept of transitory starch.

UNIT I!

Synthesis ol fructose, galactomannans raffinose series oligosaccharidss and trehalose.

UNITIII

Nitrogen cycle- Biochemistry of nitrate assimilation and its regulation, GS/GOGAT and

GDH pathway, ureides and amides as nitrogen transport compounds, chemoautotrophy in

denitrilying bacteria.
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UNIT IIt

Efiect of cooking, processing and preservation ol different lood products on nutrients'

biochemical 
""p6.i" 

of food ipoilage, role ol lipase and liporygenase, oxidative rancidity

and antioxidants.

UNIT IV

Enzymes in lood industry, food additives (coloring agents, preservatives etc.), biogenesis

of lood flavours and aroma, nutritional quality of plant, dairy, poultry and marine products'

Practical

Estimation of starch, lipid/oil, phenols in plant tissue/sample, Estimation of 
-carotenoids'

Estimation ol Trypsin and chymotrypsin inhibitor activities in seeds, Estimation ol vitamin C in

fruits,Reducing & non reducing sugar in fruits, Estimation of protein contents, Estimation of

dietary fibre, determination of limiting amino acids, Estimation of Phytate/Oxalate.

Suggested Readlngs

Alais C & Linclel G. 1995. Food Biochemistry. Amazon Springer'

DeMan JM. lggg. Pfinciptes ot Food Chemistry. std Ed. Springer'

Fennema OR. 1996. Food Chemistry.3rd Ed. CRC Press.

Hulme AC. (Ed.). 1970. Biochemistry of Fruits and Vegetabl$ and theit

Products. Vols. l, ll. Academic Press.

Ranganna s. (Ed.). 1 986. Handbak of Anatwis anct Qualw for Fruits and vegetable Produds-

Tata Mccraw Hill.

Robinson DS. 1987. Food Biochemistry and Nutitional Value. Longman'



UNIT IV

Biological nitrogen fixation; structure function and regulation of nitrogenase; nil genes and
their regulation; biochemical basis oI legume- Rhizobium symbiosis, genes involved in
synthesis.

Practical

Estimation of nitrite content, Estimation of protein by Lowry's method, Estimation ol starch,
Estimation of nitrate content by hydrazine sulphate reduction method, in yiyo assay of nitrate
reductase activity, ln vitro assay of nitrale reductase activity , in vitro assay of nitrite reductase
activity, ln vfro assay of glutamine synthetase activity, rn vrtro assay of glutamate synthase and
glutamate dehydrogenase activity, Estimation of ureides and amides, Assay of nitrogenase
activity by acetylene reduction method, Estimation of hydrogen evolution by legume nodules.

Suggested Readings
Beevers L. 1 979. Nitrogen Metabolism in Plants. Gulab vazirani for Arnold-Heinermann.
Bergersen FJ. (Ed.). 1980. Methods fot Evaluating Biologicat Nitrogen Fixation. John wiley &

Sons.

Bray CM. 1983. Nitrogen Metabolism in Planrs. Longman Buchanan BB, Gruissem W & James
RL. (Eds.). 2OOO. Biochemistry and

Molecular Biology of Plants. American Society of plant physiologists.

Mehta SL, Lodha ML & Sane PV. (Eds.). 1993. Recent Advances in plant Biochem,bf4l. ICAR.

BIOCHEM 601 ADVANCED ENZYMOLOGY 2+0

112

Objective

To provide advanced knowledge about the structure, mechanism, kinetics and regulation of
enzymes and their use as biosensors.

Theory

UNIT I

Theory of enzymatic catalysis, specificity, concept of active site and enzyme substrate
complex, active site mapping, acid-base and covalent catalysis, factors associated with
catalytic efficiency, proximity and orientation, distortion and strain, induced lit hypothesis,
Mechanism of enzyme reactions.

UNIT II

Effect of different lactors affecting enzyme activity, transition state theory, Arrhenius equation,
Determination of energy ol activation, kinetics of pH and temperature and determination o{
pKa and [H of active site amlno acids.

UNIT III

Kinetics ol bisubstrate reactions, mechanism determination by radioisotope exchange,
kinetics of mixed inhibitions, substrate and product inhibition.

UNIT IV

Role of enzymes in regulation of metabolism, allosteric enzymes and their kinetics, enzyme
engineering, Bitunctional enzymes, enzyme engineering,



Suggested Readings

Dixon M & Web EC. 1979. Enzymes. 3rd Ed. Longmans Green.

Seigel lH. 1975. Enzyme Kinetics. John Wiley.

Selected reviews and articles f rom journals.

BIOCHEM 602 ADVANCED MOLECULAR BIOLOGY 3+0

Obiective

To impart latest information on the molecular biochemistry of isolation, transfer and expression

of genes in plants and biochemical approaches employed in gene therapy.

Theory

UNIT I

Organization of prokaryotic genome, nuclear and organelle genes, concept of genome

mapping, molecular evolution, cell development and differentiation.

UNIT II

Prokaryotic and eukaryotic gene regulation, RNA editing, molecular biology of viruses.

UNIT III

Methods of gene isolation and transfer in plants and animals, molecular basis of male

sterility, Application o, genetic engineering in different fields.

UNIT IV

Site directed mutagenesis, gene targeting and gene therapy, bioethics and biosafety

guidelines and IPR in recombinant DNA research.

Suggested Readings

Alberts B, Bray D, Lewis J, Raff M, Roberts K & Watson JD. 2006.

Molecular Biology of the Cell.6th Ed. Garland Publ.

Lewin B. 2007 . Gene /X gth Ed. Pearson Publ.

Selected articles from journals.

BIOCHEM 603 BIOCHEMISTRY OF BIOTIC AND ABIOTIC STRESSES 3+0

Oblective

To impart latest development about biochemistry of biotic and abiotic stresses in plants.

Theory

UNIT I

Plant-pathogen interaction and disease development; molecular mechanisms ol fungal

and bacterial infection in plants; changes in metabolism, cell wall composition and vascular

transport in diseased plants.
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UNIT I1

Plant defence response, antimicrobial molecules; genes for resistance, hypersensitive
response and cell death; systemic and acquired resistance.

UNITIII

Plant viruses, host-virus interactions, disease induction, virus movernent, and host range

determination; viroids, pathogen-derived resistance.

UNIT IV

Biochemical basis of abiotic stresses namely osmotic (drought, salinity), temperature, heavy

metals, air and water pollutants, synthesis and functions of proline and glycine betaine in

stress tolerance interaction between biotic and abiotic stresses; stress adaptation.

UNIT V

Reactive oxygen species and biotic and abiotic stress, antioxidants, enzymes delense

system. Role of calcium, nitric oxide and salicylic acid in plant development. Molecular

strategies for imparting tolerance against biotic and abiotic stress.

Suggested Readings

Basra AS. 1997. Stress lnduced Gene Exprcssion in Plants. Harwood Academic Publ.

Chessin M, DeBorde D & Zipf A. 1995. Antiviral Proteins in Higher Plants. CRC Press.

Crute lR, Burdon JJ & Holub EB. (Eds.). '1997. Gene-for-Gene

Relationship in HostParasite I nte ractions. CABI.

BIOCHEM 604 CURRENT TOPICS lN BIOCHEMISTRY 1+0

Obiective

To acquaint the students with the advanced developments in the field of biochemistry and to
inculcate the habit ol searching and reading the topics of current importance.

Theory

UNIT I

Advanced topics related to Nutrition and metabolism.

UNIT II

Advanced topics related to enzymology and industrial biochemistry.

UNIT III

Advanced topics related to molecular biochemistry and immunology.

UNIT IV

Advanced topics related to metabolic engineering and bioprospecting.

Suggested Readings

Selected articles f rom journals.
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BIOCHEM 605 FUNCTIONAL GENOMICS AND METABOLOMICS 3+0

Obiective

To impart knowledge in the upcoming areas of biochemistry. and to acquaint the students with

the recent developments of iob opportunities in pharmaceutical and other industries.

Theory

UNIT I

Protein and nucleic acid sequencing: Various melhods of sequencing including automated

sequencing and microarrays, whole genome sequence analysis'

uNlT ll

comparative genomics, functional genomics, transcriptomics, gene identification, gene

annotation, pairwise and multiple alignments, application of genomics, Quantitative PCR,

SAGE, MPSS, microarray.

uNlT ll!

Proteome technology- 2D-PAGE, MSMS, MALDI-TOF, protein microarray, comparative

proteomics and structural proteomics.

UNIT IV

Metabolic pathway engineering, vitamin A engineering in cereals, microarray analysis, role

of bioinformatics in functional genomics.

Suggested Readings

Baxevanis AD & Ouellette BFF. 2004. Biointormatics - A Practical Guide

to the Analysis of Genes and Prcteins. 3rd Ed. wiley lnterscience.

Dale JW & Schantz MV. 2002. From Genes to Genomes. John Wiley.

Lieber Dc. 2oo2. tntrcduclion to Prcteomics - Tools lot the New Biology. Humana Press.

suhai s. 2oo2. Genomics. and Proteomi$ - Fundional and computational Aspects. Kluwer.

BIOCHEM 606 BIOMEMBRANES 2+O

Oblective

To teach structure and functions of biomembranes, structurejunction relationships, membrane

biogenesis.

Theory

UNIT I

concept of biomembranes and their classification based on cellular organelles; physico-

chemical properties of ditlerent biological and artificial membranes, cell surface receptors

and antigen.
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UNIT 11

Membrane biogenesis and differentiation; membrane components-lipids, their distribution
and organization; proteins, intrinsic and eritrinsic, their arrangement; carbohydrates in
membranes and their tunclion.

UNIT ItI

various membrane movements; transport across membrane and energy transduction.

UNIT tV

Role ol membrane in cellular metabolism, cell recognition and cell -to - cell interaction;
signal transduction, recent trends and tools in membrane research.

Suggested Readlngs

Lodish H, Berk A, Zipursky sA, Matsudaira p, Baltimore D & Darnel J. 1999. Molacutar cell
Biology. WH Freeman.

Nelson DL & cox MM. 2000. Lehninger pinciples of Biochemistry. gdEd. printed in lndia by
Replika Press Pvt. Ltd., New Delhi for Worth publ., New york.

smallwood M, Knox JP & Bowls BJ. '1g96. Membranes: specialized Functions in plants. Btos.
Scientific Publ.

BIOCHEM 607

Oblective

ADVANCED TECHNIOUES IN BIOCHEMISTBY

To impart students a hands on training of techniques of biochemistry and molecular biology.

Practical

lsolation and purification of protein trom microbial/planVanimal source. Electrophoretic separation
ol protein. Determination ol molecular weight of protein using pAGU gel filtration method.
Experiments on DNA: lsolation, agarose gel electrophoresis and restriction analysis of DNA.
lsolation of chloroplast and mitochondria by differential centrifugation and their puritication by
density gradient centrifugation. lsolation and purification ot enzymes, isozymic analysis and
enzyme immobilization

Suggested Readings

Kolowick NP & Kaplan NP. Methods in Enzymotogy. Academic press (Series).

Plummer DT. 1998. An lntrcduction to practical Biochemistry. gd Ed. Tata McGraw Hill.

Rickwood D. (Ed.). i984. practicat Awroaches in Biochemistry.2nd Ed. IBL press, washington
DC.

Wilson K & Goulding KH. 1992. A Biologist's Guide to Principles and Techniques of practical
Biochemistry.3rd Ed. Cambridge Univ. press.

Wilson K & Walker J. 2000. principles and Techniques of practical

Biochemistry.sth Ed. Cambridge Univ. press.
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List ol Journals

Annual Review of Biochemistry

Annual Review of Genetics

Annual Review of Plant Physiology and Plant Molecular Biology

Biochemical and Biophysical Research Communication

Biochemical Journal

Biochim. Biophysic Acta

Cell

Current Science

Federation of European Biochemical Society

lndian Journal of Experimental Biology

Journal oI Biological Chemistry

Journal of lmmunology

Journal ol Molecular Modeling

Journal of Plant Biochemistry and Biotechnology

Nature

Physiologia Plantarum

Plant Physiology

Plant Science

Planta

Proceedings oI National Academy of Sciences, USA

Protein Science

RNA

Science

Scientific American

Trends in Biochemical Sciences

Trends in Biotechnology

Trends in Plant Sciences

e-Resources

www.unixl.com/dir/molecular_siiences/biochemistry/biochemistryjobV

www. unixl.com/dirlmedical_sgienceV
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http://www. ncbi.n lm.nih. gov/

http://us.expasy.org

http://us.expasy.org/spdbv/

http;//www.brenda.uni-koeln.de/

http://www.worthington-biochem.com

http://www.cef otaxime.net

http://home. l 23india.con/nbsc/

http://www.biochemist.org

http ://www. gwu.edu/-mpb

Suggested Broad Topics for Master's and Doctoral Research

lmmobilization oi industrially important enzymes

Manipulation of metabolic pathways lor reserve biosynthesis and utilization.

Biochemistry and molecular biology ol biotic and abiotic stresses in plants.

Biochemistry ol f ruits and vegetables during ripening and post ripening.

Manipulatton of metabolic pathways at molecular level to increase shelf lile of fruits and to

increase contents of alkaloids, flavones and isoflavones, PUFA etc.

Use of molecular markers for identification and improvement of crop plants.

Enzyme engineering and lunctional genomics/proteomics.

Biochemical and molecular evaluation of varieties lor quality improvement.

Use ol biomolecules as biosensors.

Study of metabolome and elucidation of metabolic pathway of secondary metabolites.
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COMPUTER APPLICATIONS

Course Structure - at a Glance

CREDITSCOUBSE TITLECODE

2+1

1+1

Computers Fundamentals and Programming

lntroduction to Networking and lnternet Applications

MCA 501

MCA 502
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MCA 501 COMPUTER FUNDAMENTALS AND PROGRAMMING 2+1

Objective

This course builds an understanding of the structure of computers, execution ol programmes,

data representation and computer arithmetic. The course also provides exposure to developing
problem-solving strategies, techniques and skills.

Theory

UNIT I

Computer Fundamentals - Number systems: decimal, octal, binary and hexadecimal;

Representation of integers, tixed and floating point numbers, character representation; ASC|t,

EBCDIC.

UNIT II

Functional units of computer: l/O devices, primary and secondary memories.

UNIT III

Programming lundamentals with c - Algorithm, techniques of problem solving, flowcharting,

stepwise relinement; Representation of integer, character, real, data types; Constants and
variables; Arithmetic expressions, asslgnment statement, logical expression.

uNtT tv

Sequencing, alteration and iteration; Arrays, string processing.

UNIT V

Sub-programs, recursion, pointers and files

UN]TVI

Program correctness, Debugging and testing of programs

Practical

Conversion of different number types; Creation ol flow chart, conversion of algorithm/flowchart
to program; Mathematical operators, operator precedence; sequence, control and iteration;
Arrays and string processing; Pointers and File processing.

References

Balaguruswamy E. 1998. Programming with ANSI C. Tata McGraw Hill.

Gottfried B. 1999. Programming with C, Schaum Outline Series. Tata McGraw Hi .

Kanetkar Y. 1999. Lef Us C. BPB Publ.

Malvino AP & Brown JA. 1999. Digital Computer Electronics. Tata Mccraw Hill.

Mano MM. 1999. Digital Logic and Computer Deslgn. prentice Hall oI lndia.
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MCA 502 INTRODUCTION TO NETWORKING AND

INTERNET APPLICATIONS
1+1

Obiective

The course is aimed at providing fundamentals of networking and application protocols with
emphasis on web based applications.

Theory

UNIT I

Networking fundamentals, types of networking, network topology; lntroduction to File
Transfer Protocol (FTP), Telnet, Simple Mail Transler protocol (SMTP)

uNtT tl

World Wide Web (WWW), working with lnternet; Web pages, web sites, web servers; Web
Applications

UNIT III

Hyper Text Markup Language (HTML), DHTML, web based apprication deveropment.

Practical

Network and mail configuration; Using Network Services; Browsing of lnternet; creation of web
pages; creation of websites using HTML and creation of websites using DHTML.

References

Buyens J. 2002. Microsoft Frontpage -lnside Out. Microsoft press.

cox V, wermers L & Reding EE. 2006. HTML lltustrated complete.3d Ed. course Technology.

Niederst J. 2001 . Web Design in a Nutshell. O'Reilly Media.

Tanenbaum AS. 2003. Computer Networks. prentice Hall of lndia.
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ENT 501'

ENT 502-

ENT 503

ENT 504-

ENT 505'

ENT 506

ENT 507'

ENT 508-

ENT 5O9

ENT 510-

ENT 51 1'#

ENT 512'#

ENT 513

ENT 514

ENTOMOLOGY

Course Structure - at a Glance

CREDITSCOURSE TITLE

1+1

i+1

1+1

0+1

1+1

2+0

1+0

20

1+2

1+1

2+O

1+1

1+1

1+1

2+1

1+1

'l+1

1+1

2+1

2+O

2+1

1+1

1+1

1+l

2+1

'I +1

1+1

1+1

1+1

1+1

1+1

INSECT MORPHOLOGY

INSECT ANATOMY, PHYSIOLOGY AND NUTRITION

PRINCIPLES OF TAXONOMY

CLASSIFICATION OF INSECTS

INSECT ECOLOGY

INSECT PATHOLOGY

BIOLOGICAL CONTBOL OF CROP PESTS AND WEEDS

TOXICOLOGY OF INSECTICIDES

PLANT BESISTANCE TO INSECTS

PRINCIPLES OF INTEGRATED PEST MANAGEMENT

PESTS OF FIELD CROPS

PESTS OF HORTICULTURAL AND PLANTATION CROPS

STORAGE ENTOMOLOGY

INSECT VECTORS OF PLANT VIBUSES AND OTHER

PATHOGENS

GENERAL ACAROLOGY

SOIL ARTHROPODS AND THEIR MANAGEMENT

VEBTEBRATE PEST MANAGEMENT

TECHNIOUES IN PLANT PROTECTION

COMMERCIAL ENTOMOLOGY

PLANT OUARANTINE

MASTER'S SEMINAR

MASTER'S RESEARCH

ADVANCED INSECT SYSTEMATICS

IMMATURE STAGES OF INSECTS

ADVANCEO INSECT PHYSIOLOGY

ADVANCED INSECT ECOLOGY

INSECT BEHAVIOUR

RECENT TRENDS IN BIOLOGICAL CONTROL

ADVANCED I NSECTICIDE TOXICOLOGY

ADVANCED HOST PLANT RESISTANCE

ADVANCED ACAROLOGY
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CODE

ENT 5.I5

ENT 516

ENT 517

ENT 518-

ENT 519

ENT 520

ENT 591

ENT 599

ENT 601

ENT 602

ENT 603

ENT 604

ENT 605

ENT 606

ENT 607

ENT 608

ENT 609



CREDITSCODE

1+1

'l+1

2+0

2+0

'l +0

1+0

45

AGRICULTUBAL ORNITHOLOGY

MOLECULAR APPROACHES IN ENTOMOLOGICAL

RESEARCH

ADVANCED INTEGRATED PEST MANAGEMENT

PLANT BIOSECURITY AND BIOSAFETY

DOCTOBAL SEMINAR 1

DOCTORAL SEMINAR II

DOCTORAL BESEARCH

ENT 610

ENT 61 1"

ENT 612"

ENT 613/

PL. PATH 606$

ENT 691

ENT 692

ENT 699

- Compulsory for Maste/s Programme

-- Compulsory lor Ph.D. Programme

# One out ot 51 t or 512 is comPulsory

$ Cross-listed with Plant Pathology

Minor Departments

Plant PathologY

Supporti n g Departments

Statistics and Mathematics

Biochemistry

Non credit compulsory courses

I

5

CODE COURSE TITLE CREDITS

PGS 501

PGS 502

PGS 503

(e-course)

PGS 504

PGS 505

(e-course)

PGS 506

(e-course)

0+1

0+1

1+0

0+1

1+0

1+0
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COURSE TITLE

LIBRARY AND INFORMATION SEBVICES

TECHNICAL WRITING AND COMMUNICATION SKILLS

INTELLECTUAL PROPERTY AND ITS MANAGEMENT IN

AGRICULTURE

BASIC CONCEPTS IN LABOBATORY TECHNIQUES

AGRICULTURAL RESEABCH, RESEARCH

ETHICS AND RURAL DEVELOPMENT PROGRAMMES

DISASTER MANAGEMENT



ENT 501

Objective

INSECT MORPHOLOGY 1+1

To acquaint the students with external morphology of the insect,s body i.e., head, thorax and
abdomen, their appendages and functions.

Th60ry

UNIT I

lmportance ol morphology, evolution of insects; insect body wall- structure, cuticular
outgrowths, colouration and speciar integumentary structures in insects; body tagmata,
sclerites and segmentation.

UN]T 1I

Head- origin, structure and modifications; types of mouthparts and antennae, tentorium
and neck sclerites.

uNtT 1[

Thorax- Areas and sutures of tergum, sternum and pleuron, pterothorax; wings- structure
and modifications, venation, wing coupling apparatus and' mechanism ot itigtrt; tegs-
structure and modif ications.

UNIT IV

Abdomen- Segmentation and appendages; Genitalia and their modifications; Embryonic
and post-embryonic development; Types of metamorphosis; lnsect sense organs lmec'hano
photo, auditory - and chemoreceptors).

Practical

Preparation o, permanent slides. Measurements of microstructures using micrometry. camera
lucida drawings, study of structure and types of eggs, larvae and pupae. study ol Siructure of
Head in cockroaches, Grasshoppers and plant bugs. study of structure ol Head in Lepidoptera
and coleoptera study of structure of Head in Diptera and Hymenoptera. Study of mouthparts
in Grasshoppers , Moths and Plant bugs, study of mouthparts in Fioneybees and Houseflies.
Study of structure of thorax in Grasshoppers and Beetles. Study of modifications of antennae
and legs in different insects. study of modifications of wings and wing coupling organs in
insects. study ol the structure of the abdomen in orthopterans, coleopterans & l-iymenoplerans.
study of the structure of lemale genitalia ol insects study of structure of mile ge;italia of
insects, Evaluation.

Suggested references

chapman RF. 1 998. The lnsects: structure and Function. cambridge Univ. press, cambridge.
David BV & Ananthkrishnan TN. 2004. General and Apptied Entomology. Tata-Mccraw Hill,

New Delhi.

Duntson PA.2004. The lnsects: structure, Function and Biodiversity. Kalyani publ., New Delhi.

Evans JW. 2004. Outlines of Agricultural Entomology. Asiatic publ., New Delhi.
Richards ow & Davies RG. 1977 . lmm's General rext Book of Entomology. I oth Ed. chapman

& Hall, London.

saxena RC & Srivastava Rc. 2007. Entomology: At a Glance. Agtorech publ. Academy, Jodhpur.

Snodgross RE. 1 993. Principles of lnsect Morphotogy. Cornell Univ. press, lthaca.
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ENT 502 INSECT ANATOMY, PHYSIOLOGY AND NUTBITION 2+1

Oblective

To impart knowledge to the students on basic aspects of anatomy of different insect systems,

elementary physiology, nutritional physiology and their application in entomology.

Theory

UNIT I

Scope and importance of insect anatomy and physiology.

UNIT II

Structure, modification and physiology of different systems- digestive, circulatory, respiratory,

excretory, nervous, sensory, reproductive, muscular, endocrine and exocrine glands.

uNrT ilt

Thermodynamics; physiology of integument, moulting, growth, metamorphosis and

diapause.

UNIT IV

lnsect nutrition- role of vitamins, proteins, amino acids, carbohydrates, lipids, minerals and

other {ood constituents; extra and intra-cellular microorganisms and their role in physiology;

artificial diets.

Practical

Dissection of grasshoppers/ cockroaches to study the digestive, reproductive systems and

other systems - preparation of permanent mounts of internal systems. Estimation of f ree amino

acids in haemolymph - chromatographic analysis, Eslimation of chitin in insect cuticle,

,Haemocytes staining and counting, Determination of respiratory quotient , Preparation of various

artificial diets and its evaluation, Classification and determination ol growth ratios in insects,

Consumption, utilization and digestion oJ natural and artificial diets.

Suggested Readings

Chapman RF.1998. lnsects: Structure and Function ELBS Ed., London.

Duntson PA.2004. The lnsects: Structure, Function and Biodiversity. Kalyani Publ., New Delhi.

Kerkut GA & Gilbert Ll. 1985. Comprehensive lnsect Physiology, Biochemistry and

Pharmacology. Vols. l-Xlll. Pergamon Press, New York.

Patnaik BD. 2OO2. Physiology of lnsects. Dominant, New Delhi.

RichardsOW& Davies RG. 1977. lmm's General Text Book of Entomology. lOth Ed. Vol. 1.

Structure, Physiology and Development. Chapman & Hall, New York.

Saxena RC & Srivastava RC. 2007. Entomology at a Glance. Agtotech Publ. Academy, Jodhpur.
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Wigglesworth VB.1 984. lnsect Physiology. Sth Ed. Chapman & Hall, New York

Pant N.C. and Ghai, S ..1981 .lnsect physiology and anatomy, ICAB, New Delhi

Gour, T.B. and Sriramulu, tV. 2004. lnsect Physiology principles and concepts. Kalyani

Publishers, Hyerabad. 1 87p

ENT 503 PRINCIPLES OF TAXONOMY 2+O

Obiective

To Sensitize the Stucjents on the theory and practice of classifying organisms and the rules

governing the same.

Theory

UNLT_-!

Introduction to history and principles of systematics and importance. Levels and lunctions

ol systematics. ldentilication, purpose, methodscharacter matrix, taxonomic keys.

Descriptions- subjects of descriptions, characters, nature of characters, analogy vs

homology, parallel vs convergent evolution, intraspecific variation in characters, polythetic

and polymorphic taxa, sexual dimorphism.

UNIT lI

Classification ol animals: Schools of classification- Phenetics, Cladistics and Evolutionary

classification. Components ot Biological Classification: Hierarchy, Rank, Category and

Taxon. Species concepts, cryptic, sibling and etho-species, infra-specific categories.

lntroduction to numerical, biological and cytogenetical taxonomy.

UNIT III

Nomenclature: Common vs Scientific names. lnternational Code of Zoological

Nomenclature, criteria for availability ol names, validity of names. Categories ol names

under consideration of ICZN. Publications, Principles of priority, and homonymy, synonymy,

type concept in zoological nomenclature. Speciation, anagenesis vs cladogenesis, allopatric,

sympatric and parapatric processes.

Suggested Readings

Blackwelder RE. 1967. Taxonomy - A Text and Reference Book. John Wiley & Sons, New

York.

lnternalional commjssion on zoological nomenclature 1999 international code of zoological

. nomenclalure .lV'h"d, international trust for zoological nomenclature. London.

Kapoor V C 1998 Theory and practice of animal taxonomy, oxlord and IBM publishing co. Pvt.

Ltd. New Delhi.

Kapoor VC. 1983. Theory and Practice in Animal Taxonomy. Oxford & lBH, New Delhi.

l/'layr E. 1971. Principles of Systematic Zoology. fata McGraw-Hill, New Deihi.

Quicke DLJ. 1993. Principles and Techniques of Contemporary Taxonomy. Blackie, London.
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ENT 504 CLASSIFICATION OF INSECTS 2+1

Obiective

To introduce the students to the classification of insects up to the level of families with hands-
on experience in identifying the families of insects.

Theory

UNIT I

Brief evolutionary history of lnsects- introduction to phylogeny of insects and major
Classification ol Superclass Hexapoda - Classes - Ellipura (Collembola, Protura), Diplura
and lnsecta- Orders contained. Kinds and systems of classification, lmportance ol taxonomy
in applied science, Concepts of species, lntemational Code of Zoological Nomenclature,
Binomial nomenclature, Common terms used in taxonomical literature and their definitions

UNIT II

Distinguishing characters, general biology, habits and habitats of lnsect orders and
economically important families contained in them. Collembola, Protura, Diplura. Class
lnsecta: Subclass Apterygota -Archaeognatha, Thysanura. Subclass: Pterygota, Division
Paleoptera -Odonata and Ephemeroptera. Division: Neoptera: Subdivision: Orthopteroid
and Blattoid Orders (=Oligoneoptera: Plecoptera, Blattodea, lsoptera, Mantodea,
Orthoptera, Phasmatodea), Subdivision: Hemipteroid Orders (=Paraneoptera):
Phthiraptera, Thysanoptera and Hemiptera.

UNIT III

Distinguishing characters, general biology, habits and habitats of lnsect orders and
economically important families contained in them (Continued). Division Neoptera -
Subdivision Endopterygota, Section Neuropteroid- Coleopteroid Orders: Strepsiptera,
Megaloptera, Raphidioptera, Neuroptera and Coleoptera, Section Panorpoid Orders
Mecoptera, Siphonaptera, Diptera, Trichoptera, Lepidoptera, and Section Hymenopteroid

Orders: Hymenoptera.

Practical

Study of Orders ol insects and their identification using taxonomic keys. Keying out families of
insects of diflerent major Orders: Odonata, Orthoptera, Blattodea, Mantodea, lsoptera,
Hemiptera, Thysanoptera, Phthiraptera, Neuroptera, Coleoptera, Diptera, Lepidoptera and
Hymenoptera. Field visits to collect insects of different orders.

Suggested Readings

CSIRO 1990. The lnsects of Australia: A Text Book for Students and Researchers.2nd Ed.
Vols. I & ll, CSIRO. Cornell Univ. Press, lthaca.

Freeman S & Herron JC. 1998. Evolutionary Analysis. Prentice Hall, New Delhi.

Richards OW & Davies RG. 19Tl . lmm's General Text Book of Entomology. 1 Oth Ed. Chapman

& Hall, London.

Ross HH.1974. Biological Systematlcs. Addison Wesley Publ. Co. Triplehorn CA & Johnson

NF. 1998. Borror and DeLong's lntroduction to the Study of lnsecfs. 7th Ed. Thomson/ Brooks/

Cole, USA,/Australia.
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ENT 505 INSECT ECOLOGY 1+1

Objective

To teach the students the concepts ol ecology, basic principles of distribution and abundance

of organisms and their causes. Study life tables, organization of communities, diversity indicies.

Train students in sampling methodology, calculation of diversity indicies, constructing life tables,

relating insect population f luctuations to biotic and/or abiotic causes.

Theory

UNIT I

History and Definition. Basic Concepts. Organisation cf the Biological world. Plato's Natural

Balance vs Ecological Dynamics as the modern view. Abundance and diversity o, insects,

Estimates and Causal ,actors. Study of abundance and distribution and relation between

the two. Basic principles of abiotic tactors and their generalised action on insects.

lmplications lor abundance and distribution of organisms including insects- Law of the

Minimum, Law ol Tolerance, and biocoenosis, Systems approach to ecology.

UNIT II

Basic concepts of abundance- Model vs Real world. Concepts ol Carrying capacity,

Environmental Resistance and Optimal yield. Vital Statistics- Life Tables and their application

to insect biology. Survivorship curves. Case studies of insect lile tables. Population

dynamics- Factors affecting abundance- Environmental factors, dispersal and migration,

Seasonality in insects. Classif ication and mechanisms of achieving different seasonality-

Diapause (Quiescence) - aestivation, hibernation.

UNIT III

Herbivory, pollination, predation, parasitism. Modes of insect-plant interaction, tri{rophic

interactions. Evolution ol herbivory, monophagy vs polyphagy. Role of plant secondary

metabolites. Host seeking behaviour of parasitoids. Biotic {actors- Food as a limiting factor

for distribution and abundance, Nutritional Ecology. Food chain- web and ecological

succession. lnter and lntra-specilic interactions- Basic factors governing the interspecilic

interactions- Classilication of inter and intra- specific interactions - The argument of cost-

benefit raiios. Ooncept of niche ecological homologues, competitive exclusion. Prey-predator

interactions- Functional and numerical response. Defense mechanisms against predators/

parasitoids- Evolution of mimicry, colouration, concept ol predator satiation; evolution of

liJe history strategies.

UNIT IV

Characterization of insect colonization. k and r Strategies. Community ecology- Concept

of guild, Organisation of communities-Hutchinson Ratio, May's d/w, Relalion between the

two and their association with Dyar's Law and Przibram's law. Relative distribution of

organisms, Concept of diversity- the Wallacian view. Assessment of diversity. Diversity-

stability debate, relevance to pest management. Pest management as applied ecology.

Practical

Study of types of distribution of organisms- Measurement of pattern of distribution (dispersion)

of a pest species on a crop - case of random distribution). Study of types of distribution of

organisms- Measurement of pattern of distribution (dispersion) o{ a pest species on a crop -

case of highly aggregated distribution, Study of methods of sampling insects- Estimation ot

128



6Zt

'uopuo-l 'plol.ly'i6otoo3 u saspraxS i)oproqel pue ppt!'086t'V19 fui pue OS uauerM

'Arsro^run pteueyf ibolotg uonelndo4 lo rcwu4y 126 ! 'HM uassog H ulBllIM Or" O= ,olirfi
'spuEuaqlaN aql "lqnd €cualcs lal^aslS

'uorpcllddy pue sldecuog:s:rrasq p l6o1oc1 '9OOZ OV lleM pue OW PlunH'Uyrl tqbtads

'uopuo-l

"p1 oC B uenqla1ly pa p;6 'spoqlary 1eq6o1oca '0002 'Vd uoslapuoH pue:lHI pooMqlnos

'o6ec;q3 'ssal6 o6ectq3 1o ,{rslantun

'saueyeuwoC thltvt stede4 qsselg :l,6o1oc1 lo suolepunoJ ' |'66 I '(spl) 'Hf umorE pue Vl lEaH

IroA i\ aN 'r(a1r;1,4 uqol 'pa ptg'l6o1oc1 tcesq 'L661 Md acud

'uolocuud 'sss.rd 'Arun uolacu)d'lueweJnseery sl pue llsealo tuc16o1oc1 '886 ! '3V ueltn6e4

'IJoA 
^ 

aN ''oC 'lqnd s6ultttunS-u;ue[uag
'pA qtg'acuepunqv pue uounq4tslg lo stslleuy pluawyedx3 eq1 :l6o1oca 'lOOz 'fC sqaly

'Ilo  MaN ''oC'lqnd s6uttuulnS-ututeluag 'p3 pu7'fidolopoqeyy pc16o1oca'866t 'lC sqeJy

'.rndqpop 'sotqo.r6y ',{ttstealpotg pesul u secue\pv IOOZ yU etdne

VW 'puepapuns ' cul 'salercossv ranBuls 'p3 ptg'l6o1oca p towud V '1002 'fN lllaloe
'vt l 'puEllapun

''cuf 'solercossv raneuts 'sclJs4Pt5i 1ec16o1ocg 1o )awtld V '1002't lV uosrll:l pue l'N lllaloe

'a6puque3'sser3

',rrug a6ppqu-re3 'pa puZ'suollecllddy 2 saldlcutt4 :l6o1oca '9ooz 'lf{ ssrag pue 11 ueudeq3

s6ulpeag patsa66ns

uJEXS IEC[CeJd leUU 'ACUOJInCsO lCaSUt ,{pn}S O} pUB

surals,{soca acru 6urpuelsrapun o} s}lslA plau ' acualJncco }cesur r{pn1s o1 pue sulelslsoce actg

Ourpuelsrapun ot slrsrl pletl '(selpnts aseS) I6oloca ut butnlos tllolqold 'sanlen Jlaql lca;Je

ler.{l sre}auBred pue suotletcosse ttar.ll Outpue}sJopun pue xopul aqcuelele pue s,uosdtutg

's,uoulPLls -soolpul lltstantp aulos lo uollPlnclEC sutstueolo lo saqclu lo uolleluasarda'l

crler.uue:berp pue qlpealq firnnce 'qlpearq aqolu lo uollelnclpC 'p11n6 a16urs e 1o (setcads

lsad oarrl) slcosur auros lo aqcru;o uondttcsap pue luaulssassv'oM] aql uaal laq uollelaxoc

ar.ll lno 6urlroi,lr pue utalsfs le.lnleu uoJl salltsuap to]epald-r(etd ]uaulssessv uol]Enbo cslp

s,6uq11o11 6ururl 'Ul lo sseupoo6 aq1 6uusal puE slapoul qy*o.r6 uoue;ndod ctseq 1t1oi 6utuleal
'ozrs slr puE Iun a;dules 6ututu.ualap lo poqlaul puoces- azls aldues leupdo io uollEultrtlalao

'azrs sU pue ltun eldues Outututalap lo poqleu Islll - azls eldures leundo lo uollEulullalao
.sar3ads 

lsad ]casLit uteUOc lo uoDnqUlslp lElu.toulq entle6au 'uollnqlllslp u6sslod 'salcuapual

lE.ltuoc lo so.rnseau 1o r(pn1g 'satceds lsed palnqulslp paleBal66e lol slalatueled uollnqutslp

etll 6urpuBlsrapun pue dotc B uo setcads lsad orvrl 1o uotlelndod lo solllsuap lo uollPulllsf

-slcasur burldr.uBs lo spoqtaur 1o [pn15 'satcads lsad palnqu]srp Iltuopue: lol slaleue:ed

uorlnqulslp eql Ourpuelslapun pue do.tc e uo satceds lsed orvq 1o uotlelndod lo salllsuap



ENT506 INSECTPATHOLOGY 1+1

Obiective

To teach the students about various microbes that are pathogenic to insects, lactors that atfect
their virulence; provide hands-on training in identification, isolation, culturing various pathogens
and assessing pathogenicity.

Theory

UNIT I

History of insect pathology, infection ol insects by bacteria, lungi, viruses, protozoa,
rickettsiae, spiroplasma and nematodes.

uNtT tl

Epizootiology, symptomatology and etiology of diseases caused by the above and the
factors controlling these. Defense mechanisms in insects against pathogens.

UNIT III

Examples of successful instances of exploitation of pathogens for pest management and
mass production techniques of pathogens. Safety and registration of microbial pesticides.
Use of insect pathogens in integrated management oI insect pests.

Practical

Study and lamiliarization with equipment used in insecl pathology laboratory, ldentification of
different groups of insect pathogens (bacteria, fungi, viruses, protozoa and nematodes) and
study of symptoms of their infection, lsolation, culturing, standardization and testing pathogenicity
ol ditferent groups of pathogens namely bacteria, fungi, viruses, protozoa and nemitodes,
Testing of Koch's postulates lor entomopathogenic lacultative pathogens namely bacteria and
fungi, Testing of Koch's postulates for entomopathogenic obligate pathogens namely
baculoviruses, nematodes and protozoa, Estimation ol pathogenic load- serial dilution and
standardization techniques in case ol bacteria, lungi, viruses, protozoa and nematodes ,
Extraction ol pathogens from live organisms and soil- bacteria, fungi, viruses and nematodes,
Bioassays to determine medilian lethal doses and Mendelian lethal time - Testing of virulence
of certain isolates of entomopathogenic bacteria, fungi and viruses, practical examination

Suggested Readings

Boucias DG & Pendland Jc. 1 998. Principles ot lnsect Pathotogy. Kluwer Academic publisher,
Norwel.

Burges HD & Hussey Nw. (Eds). 1971. Microbiat control of lnsects and Mr'fes. Academic
Press, London.

Steinhaus EA. 1984. Principles of lnsect pathotogy. Academic press, London.

ENT 507 BIOLOGICAL CONTROL OF CROP PESTS AND WEEDS 1+1

Obiective

To train the students with theory and practice of biological control, mass production techniques
and field evaluation of various biological control agents like parasitoids, predators and various
entomopathogenic microorganisms.
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Theory

UNIT I

History, principles and scope of biologicalcontrol; important groups of parasitoids, predators

and pathogens; principles of classical biological control- importation, augmentation and

conservation.

UNIT I1

Biology, adaptation, host seeking behaviour o, predatory and parasitic groups of insects.

Role oi insect pathogenic nematodes, viruses, bacteria, fungi, protozoa etc. and their mode

of action. Biological control of weeds using insects.

UNIT III

Mass production of quality biocontrol agents- techniques, formulations, economics, field

release/application and evaluation. Natural enemies on artificial diet. Commercial insectaries

and their maintenance.

UNIT IV

Successful biological control proiects, analysis, trends and future possibilities ot biological

control. lmportation o{ natural enemies-Ouarantine regulations, biotechnology in biological

control. Semiochemicals in biological control.

Practical

Basic insectary facilities and equipment to promote biological control. Characters of important

orders and families of parasitoids, Characters of important orders and families of predators,

Description of the principal groups of inlectious organisms. ldentification of important microbial

insecticides, ldentification of important weed killers, Visits (only where logistically leasible) to

bio-control laboratories to learn rearing and mass production ol egg, egg-larval, larval, larval-

pupal and pupal parasitoids, common predators, microbes and their laboratory hosts,

phytophagous natural enemies of weeds - (2), collection, preservation, shipment of biotic

agents and storag€ ol natural enemies. Field trip lor collection ot natural enemies.(2), Colleclion

oi diseased insects and mites from field and Study ol symptoms, Production of NPV o,

Helicoverpa armigera and Spodoptera /itura-€xtraction and puritication, standardization and

storage(21, Couniing of PIB and larval equivalents, Formulation of microbial insecticides,

Measuring various quality parameters of biopesticides and registration of biopesticides

Suggested Readings

Burges HD & Hussey NW. (Eds). 1971. Microbiat control of lnsects and Mrtes. Academic

Press, London.

DeBachP. 1964. Biotogical Control of lnsect Pests and Weeds. Chapman & Hall, New York.

Dhafiwal GS & Arora R. 2001 . lntegrated Pest Management: conepts and Approaches. Kalyani

Publ., New Delhi.

Gerson H & smiley RL. 1990. Acarine Biocontrol Agents - An lllustrated Key and Manual-

Chapman & Hall, New York.

Huffaker CB & Messenger PS. 1976. Theory and Practices of Biological Control. Academic

Press, London.

fgnacimuthu SS & Jayaraj s. 2003. Biological control of tnsect Pests. Phoenix Publ., New

Delhi.

Saxena AB. 2003. Biologicat Control of tnsect Pests. Anmol Publ', New Delhi'

Van Driesche & Bellows TS. Jr. 1996. Biologicat control. chapman & Hall, New York.
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.ENT 508
2+1

Oblective

To orient the students with structure and mode of action of important insecticides belonging to
different groups, deveropment of resistance to insecticides byinsects, environmentar poirrtion
caused by toxic insecticides and their toxicological aspects.

Theory

UNIT I

Definition and scope of insecticide toxicology; history of chemical control; pesticide use
and pesticide industry in lndia.

UNIT II

classification of insecticides and acaricides based on mode of entry, mode of action and
chemical nature. Neurobiology and its relation to toxicology. Structuie and mode of action
of organoch lorines, organophosp hates, carbamates, pyrethroids, neonicotinords,
oxadiazines, phenyl pyrazores, insect growth regurators, botanicars, new promising
compounds etc.

UNIT III

Principles ol toxicology; evaluation of insecticide toxicity; joint action of insecticides-
synergism, polentiation and antagonism; factors atfecting toxicity of insecticides; insecticide
compatibility, selectivity and phytotoxicity.

UN]T IV

lnsecticide metabolism; pest resistance to insecticides; mechanisms and types of resistance;
insecticide resistance management; pest resurgence and secondary outbreaks, lnsecticide
formulations.

UNIT V

lnsecticide residues, their significance and environmental implications. lnsecticide Act,
registration and quality control of insecticides; safe use of insecticides. Diagnosis and
treatment of insecticide poisoning.

Practical

Dilution of technical grade insecticide lollowing serial dilution technique, preparation ol E.C.
formulation of an insecticide, Determination oflcidity/alkalinity and specific gravity ol 

-CISC
formulation. Delermination of flash point and stability of EClSb formulation. 

-StuOy 
ot various

bioassay techniques and testing the contact, stomaih and fumigant toxicity of an insecticide
(2), Testing the toxicity to beneficiat insects, study of probit analysis (sighoid and dosage
mortality curves), calculation of LCro of an insecticide foilowing pro-bit anallsis, calculatlon oI
LDr.of an insecticide following pro5it analysis, Calcutation uli- ot an ins""ii"tJ" ioril*ing
probit analysis, Calculation of EDuo of an insecticide following pro6ii analysis, Determination of
.ioint action of insecticide and velietable oil/ non-toxic chemical, Calculation ol pT values of
insecticides, visit to toxicology laboratory, study of Good Laborarory practices

Suggested Readings

chattopadhyay sB. 1985. principles and procedures of ptant protection.oxtord & lBH, New
Delhi.
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Gupta HCL.1999. lnsecticides: Toxicology and Uses. Agrotech Publ., Udaipur.

lshaaya I & Degheele (Eds.). 1998. lnsecticides with Novel Modes ot Action. Narosa Publ.

House, New Delhi.

Matsumura F. 1985. Toxicology of lnsecticides. Plenum Press, New York.

Perry AS, Yamamoto l, lshaaya I & Perry R. 1998. lnsecticides in Agricufture and Environment.

Narosa Publ. House, New Delhi.

Prakash A & Bao J. 1997. Botanical Pesticides in Agriculture. Lewis Publ., New York.

ENT 509 PLANT RESISTANCE TO INSECTS 1+1

Objective

To familiarize the students with types, basis, mechanisms and genetics of resistance in plants

to insects and role of plant resistance in pest management.

Theory

UNIT I

History and importance of resistance, principles, classification, components, types and

mechanisms of resistance.

UNIT II

lnsect-host plant relationships; theories and basis of host plant selection in phytophagous

insects.

UNIT III

Chemical ecology, tritrophic relations, volatiles and secondary plant substances; basis ol

resistance. lnduced Iesistance - acquired and induced systemic resistance.

UNIT IV

Factors affecting plant resistance including biotypes and measures to combat them.

UNIT V

Screening techniques; breeding for insect resistance in crop plants; exploitation of wild

plant species; gene transfer, successful examples ol resistant crop varieties in lndia and

world.

UNIT VI

Role ol biotechnology in plant resistance to insects-

Practical

Estimation of insect infestation by absolute methods, Estimation of insect infestalion by relative

methods, Evaluation of clumped, uniform and random spatial distribution of sampling methods,

Screening resistance by artificial infestation of plants with laboratory reared insects, Screening

resistance by measuring insect responses to excised plant parts, Measurement of plant
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characters and working out their correlations with plant resistance, Measuring resistance in
important crops against direct pests, Measuring resistance in important crops against indirect
pests, Bioassay of plant extracts of susceptible/resistant varieties, Demonstration of antibiosis,
tolerance and antixenosis.

Suggested Readings

Dhaliwal GS & Singh R. (Eds). 2OO4. Host Plant Resistance to lnsects - Concepts and
Applications. Panima Publ., New Delhi.

Maxwell FG & Jennings PR. (Eds). lgBo.Breeding Plants Resistant to lnsects. John Wiley &
Sons, New York.

Painter RH.1951 . lnsect Resistance in Crop Plants. MacMillan, London.

Panda N & Khush GS. 1 995. Plant Resistance to lnsects. CABI, London.

Smith CM. 2005. Plant Resistance to Arthropods - Moleculat and Conventiona! Approaches.
Springer, Berlin.

ENT 510 PRINCIPLES OF INTEGRATED PEST MANAGEMENT 1+1

Objective

To familiarize the students with principles ol insect pest management, including concept and
philosophy of lPM. Train students in computation of ETL, implementing IPM programmes.

Theory

UNIT I

History and origin, definition and evolution of various related terminologies.

UNIT II

Concepl and philosophy, ecological principles, economic threshold concept, and economic
consideration.

UNIT III

134

Tools of pest management and their integration- legislative, cultural, physical, Host Plant
Resistance, Biological and Mechanical methods in Tools of pest management and their
integration; pest survey and surveillance, Iorecasting, types o, surveys including remote
sensing methods, factors atlectrng surveys; political, social and legal ,mplications of IPM;
pest risk analysis; pesticide risk analysis; cost-benefit ratios and partial budgeting; Bio-
rational, Biotechnological and other innovative approaches (Mass trapping, mating disruption
technique) in lPM, case studies of successful IPM programmes.

Practical

Characterization of agro-ecosystems - rice, cotton ecosystems. Characterization of agro-
ecosystems- sugarcane, mango etc., Sampling methods and factors affecting sampling- practical

considerations for insect pests of rice, cotton. Sampling methods and factors atfecting sampling-
practical considerations for insect pests of pulses, oilseeds. Population estimation methods -
absolute and relative methods- estimation based on products and effects o, insects ror key
pests of select crops- rice, cotton. Population estimation methods- key pests of select crops-
pulses, oilseeds. Crop loss assessment - direct, indirect and potential losses- avoidable and
unavoidable losses- in select field crops. Crop loss assessment- in select- horticultural crops.



Estimation of rosses in storage due to store grain pests. computation of EIL and ETL for key

oests ot {ield crops. Corput""tiIn-oi AI 
"ni 

ETL tor key Dests ol horticultural crops' Crop

modeling - In field crops. Crop 
'"Olfl"g 

-; norticulturaicroos' Designing and implementing

tPM svstem- rice, cotton. o"5;'g ;'1 f'pi"t"nii"g 
IPM system- apple' mango' Farmers

ii"rolJ"or, concept lor dissemination ol IPM'

Suggested Readings

Dhaliwar GS & Arora R. 2003. tntegrated pest Management - concepts and Approaches'

Kalyani Publ., New Delhi'

DhaliwalGS,SinghR&ChhillarBs.2006.EssentialsotAgriculturalEntomology'Kalyani
Publ., New Delhi.

FlintMC&BoschRV'1981'lntroductiontotntegratedPestManagement'lstEd"Springer'
New York.

HorowitzAR&lshaayal.2004.lnsectP6{jtManagement:FieldandProtectedcrops.Springer'
New Delhi.

lgnacimuthuss&Jayarais.2ooT.BiotechnologyandlnsectPestManagement.ElitePubl.'
New Delhi'

MetcallRL&LuckmanWH'lgs2.lntroductionotlnsectPestManagemenf'JohnWiley&
Sons, New York

Pedigo RL. 2oo2. Entomotogy and Pest Management' 4lh Ed' Prentice Hall' New Delhi'

Norris RF, Caswell-Chen EP & Kogan M' 2OO2' Concepts in lntegrated Pest Management'

Prentice Hall, New Delhi'

SubramanyamB&HagstrumDw.1995'lntegratedManagementoflnsectsinStoredProducts.
Marcel Oekker, New York'

PESTS OF FIELD CROPS 1+1

Obiective

TofamiliarizetheStudentsaboutnatureofdamageandSeasonalincidenceofinsectpeststhat
;;;; i;"" t" major tietd crops and their effective management by difterent methods.

Theory

Systematicposition,identification,distribution,host.range,bionomics,natureandextentof
ffii; seasonal abundance 

"nd 
,an"ger"nt of insect and mite pests and vectors.

UNIT I

lnsect pests of cereals and millets and their management. Polyphagous pests: grasshoppers'

locusts, termites, white grubs, hairy caterpillars, and non-insect pests (mites, bkds, rodents,

snails, slugs etc.).

UNIT tI

lnsect pests of pulses, tobacco, oilseeds and their management'

UNIT III

lnsect pests of fibre crops, lorages, sugarcane and their management'

135

ENT 511



Practical

ldentification and study of important pests-of paddy (2), rdentification and study of importantpests of mi,ets. rdentification-and 
:lydy.of irlportii-d".t. of sugarcane , Identirication andstudy of important pests 6f cotton (2), loentittation alJ.troy ot important pests of purses,ldentrfication and study of important pests of oirseeds. ldentification and study of importantpests of forage. studv of mites, birds, rodents, 

";;ir" 
i srugs, Detection and esrimation ofinsect damage(2), Estimation ot ios."s in-ain"rlri 

"r"p.izf 
, Fietd Visits (2)

Suggested Readings

Atwar AS, Dhariwar GS & David BV. 2001. Etements ot Economic Entomorogy. popurar BookDepot, Chennai.

Onr,[Xof,a,i"a#Bh,R. & Chhiilar BS. 2006. Essentiats of Agricutturat Entomotosy. Katyani

Dunston AP ' 2007. The rnsects: Beneficiar and Harmfut Aspects. Karyani pubr., New Derhi
Evans JW. 2OOS. lnsect pests and their Control. Asiatic publ., New Delhi.
Nair MRGK. 1996. tnsect and Mites of Crops in tndia.lCAR,New Delhi.
Prakash I & Mathur Rp. 1 987. Management of Rodent pests.tCAB, New Delhi.
saxena RC & Srivastava Rc. 2007. Entomorogy at a Grance. Agrotech pubr. Academy, Jodhpur.

ENT 512 PESTS OF HORTTCULTURAL AND PLANTATTON CROPS 1+1

Objective

I9 i',p3n 
knowredge on major pests of horticurturar and prantation crops regarding the extentand nature of loss, seasonal history, their integrated ,"[ug"a"rt.

Theory

systematic position, identification, distribution, host range, bionomics and seasonal abundance,nature and extent of damage and management of ins;ci pests of various 
"rop". 

-'- ---

UN]T 1

Fruit Crops- mango, guava, banana, jack, papaya, pomegranate, litchi, grapes, ber, fig,
citrus, annona, pineapple, apple, peaCh anO oiner tehperate f ruits.

UNIT II

vegetable crops- tomato, potato, radish, carrot, beetroot, core crops, french beans, chow-
chow, brinjal, okra, all gourds, gherkin, drumstick, leafy vegetables etc.

UNIT !1I

Plantation crop- coffee, tea, rubber, coconut, arecanut, cashew, cocoa etc.; Spices and
condiments- pepper, cardamom, clove, nutmeg, chillies, turmeric, ginger, beeflevine etc.

UNIT IV

Ornamental, medicinal and aromatic plants and pests in polyhouseyprotected cultivation.
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Practical

ldentification of inSects and damage symptoms of pests of Mango, ldentification of insects and

damage symptoms ol pests of.citrus, ldentification ol insects and damage symptoms oJ pests

of grape vine, pomegranate, guava, ldentification of insects and damage symptoms of pests of

sapota, ber and banana, ldentification oI insects and damage symptoms of pests of pine

apple, custard apple and papaya,. ldentification of insects and damage symptoms of pests of

tomato, ldentification ol insects and damage symptoms of pests of moringa and leafy vegetables'

ldentification of insect pests and damage symptoms of bhendi, ldentification of insect pests

and damage symptoms of cucurbits, ldentification ol insect pests and damage symptoms of

crucifers, ldentification of insect pests and damage symptoms of potato, carrot, raddish French

bean, ldentification of insects and damage symptoms ol pests of coconut, oil palm and cacoa,

ldentilication o, inSects and damage symptoms ol pests of cashew, tea and coffee, ldenti{ication

oI insects pests attacking turmeric, ginger and betel vine, ldentification of insects and damage

symptoms of pests of aromalic crops, medicinal crops and processed products

Suggested Readings

Atwal AS & Dhaliwal GS. 2002. Agricultural Pests of South Asia and their Management. Kalyani

Publ., New Delhi.

Butani DK&Jotwani MG. 1984. lnsects and Vegetables. Periodical Expert Book Agency, New

Delhi.

Dhatiwal GS, Singh R & Chhillar BS. 2006. Essentialof Agricultural Entomology. Kalyani Publ.,

New Delhi.

Srivastava RP.1997. Mango tnsect Pest Management.lnternational Book Distr', Dehra Dun.

verma LR, Verma AK & Goutham DC. 2004. Pest Management in Horticulture crops: Principles

and Practices. Asiatech Publ., New Delhi.

ENT 513 1+1

Objective

To focus on requirement and importance ol grain and grain storage, to understand the role of

stored grain pests and to acquaint with various stored grain pest management techniques lor

avoiding losses in storage.

Theory

UNIT I

lntroduction, history of storag€ entomology, concepts of storage entomology and signiticance

of insect pests. Post-harvest losses in toto visa- v,:s total production of food grains in lndia.

Scientilic and socio-economic factors responsible for grain losses'

UN]T II

lmportant pests namely insects, mites, rodents, birds and microorganisms associated with

stored grain and field conditions including agricuhural products; traditional storage structures;

associition of stored grain insects with fungi and mites, their systematic position,

identification, distribution, host range, biology, nature and extent ol damage; role of field

and cross infestations and natural enemies, type of losses in stored grains and their eflect

on quality including biochemical changes.
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UNIT III

Ecology of insect pests of stored commoditievgrains with special emphasis on role of
moisture, temperature and humidity in sale storage oI food grains and commodlties. Stored
grain deterioration process, physical and biochemical changes and consequences. Grain
storage- types ol storage slructures i.e., traditional, improved and modern storage structures
in current usage. ldeal seeds and commodities; storage conditions.

UNIT IV

lmportant rodent pests associated with stored grains and their non-chemical and chemical
control including fumigation of rat burrows. Role of bird pests and their management. Control
of infestation by insect pests, mites and microorganisms. preventive measures- Hygiene/
sanitation, disinfestation of storeyreceptacles, legal methods. Curative measures-Non-
chemical control measures- ecological, mechanical, physical, cultural, biological and
engineering. Chemical control- prophylactic and curative. Characteristics of pesticides,
their use and precautions in their handling with special emphasis on fumigants. lntegrated
approaches to stored grain pest management.

Practical

Collection, identification and familiarization with the stored grains/seed insect pests (Coleopteran)
and nature ol damage caused by them, Collection, identification and familiarization with the
stored grains/seed insect pests (Lepidopteran) and nature ot damage caused by them ,

Collection, identification and familiarization with the stored grains,/seed insect pests (Non insect
pests) and nature of damage caused by them, Detection of insect infestation in stored food
grains, Estimation of losses in stored food grains, Determination oI moisture content in stored
food grains, Familiarization of slorage structures, Demonstration of preventive and curative
measures including fumigation techniques, Treatment ot packing materials and their effect on
seed quality, Field visits to save grain campaign, central warehouse and FCI warehouses
and institutions engaged in research or practice ol grain storage like CFTRI, lGSMRl, Hapur
etc. (only where logistically feasible).

References:

Hall DW. 1970. Handling and storage of Food Grains in Tropical andsubtropical Areas. FAo.
Agricultural Development Paper No.90 and FAO, Plant Production and Protection Series
No. 19, FAO, Rome.

Jayas DV, white NDG & Muir wE. 199s. stored Grain Ecosystem.Marcel Dekker, New york.

Khader V. 2004, Textbook on Food Storage and preseruation. Kalyani publ., New Delhi.

Khare BP. 1 994. Sfored G rain Pests and Their Managemenf. Kalyani publ., New Delhi.

Subramanyam B & Hagstrum DW.1995. lntenelated Management of tnseds in Stored Products.
Marcel Dekker, New York.

ENT514 INSECT VECTORS OF PLANT VTRUSES AND OTHER pATHOGENS 1+1

Obiectlve

To teach the students about the different groups ol insects that vector plant pathogens, vector-
plant pathogen interaction, management of vectors for controlling diseases.
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Theory

UNIT I

HistoryofdevelopmentintheareaofinsectsaSvectorsofplantpathogens..lmportant
insect vectors and their characteristics; mouth parts and feeding processes of important

insect vectors. Etficiency ol transmission.

UNIT II

Transmission of plant viruses and tungal pathogens. Relation between viruses and their

vectors.

UNIT III

Transmission of plant viruses by aphids, whiteflies, mealy bugs and thrips'

UNIT IV

Transmissionofmycoplasmaandbacteriabylealhoppersandplanthoppers.

UNIT V

Transmission of plant viruses by psyllids, beetles and mites. Epidemiology and management

of insect transmitted diseases through vector management'

Practical

ldentificarion of common vectors ol plant pathogens (lield trip)- field collection and identification

oi important vectors- aphids, leafhoppers, plant hoppers, whiteflies, Field trip- field collection

and identilication of vectors- thrips, beeties, and nematodes, Preservation of vectors lor

microscopic study, Techniques in culturing and handling of vectors- aphids, leafhoppers, plant

nopp"o, 
'f""nniiues in cilturing and hindling of vectors- whiteflies and thrips, Field trip:

coilection and identification of syhptoms of insect transmitted plant diseases in lield crops,

Field trip: collection and identification of symptoms ol insect transmitted diseases in horticultural

crops, 
'Preservation 

and study of specimens ol insect transmitted plant diseases- wet

preseivation and dry preservation, Study of mouth parts of important vectors and their role in

iransmission of plant diseases, Demonstration of virus transmission mechanically and through

vectors under gieen house conditions. - Sap inoculation of tobacco mosaic virus or cucumber

mosaic virus, demonstration of virus transmission through leafhoppers- Brinjal little leaf virus'

Demonstration of development o{ hopperburn symptoms in cotton/bhendi (phytotoxemia by

leafhoppers), Demonstration of virus transmission through whiteflies- YMV in black gram/ green

gram, 
'Demonstration 

of virus transmission through whiteflies- yellow vein mosaic virus in bhendi'

Suggested readings:

Basu AN, 1gg5. Bemisia tabaci (Gennadius)- crop pest and principal whitefly vector ol plant

viruses. Oxtord & lBH, N6w Delhi'

Harris KF & Maramarosh K (Eds.). 1980. Vectors of plant pathogens, Academic Press, London.

Maramarosh K & Harris KF. (Eds.). 1979. Leafhopper vectors and plant disease agents.

Academic Press, London.

Youdeovei A & Service MW. 1983. Pest'and vector management in the tropics. English Language

Books Series, Longman, London.
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ENT 515 GENERAL ACAROLOGY 1+1

Objective

To acquaint the students with external morphology of different groups of mites, train in
identification of commonly occurring families of plant associated mites, provide information
about important mite pests of crops and their management.

Theory

UNIT I

History of Acarology; importance of mites as a group; habitat, collection and preservation
of mites.

UNIT II

lntroduction to morphology and biology of mites and ticks. Broad classification- major orders
and important families of Acari including daagnostic characteristics.

UNIT II!

Economic importance, seasonal occurrence, nature ol damage, host range of mite pests
ol different crops, mite pests in polyhouses, mite pests of stored products ind honeybees.
Management of mites using acaricides, phytoseiid predators, fungal pathogens etc. cuhuring
of phytophagous, parasitic and predatory mites.

Practical

Collection of mites from plants, Collection of mites from soil , Collection of mites from animals;
Extraction of mites from soil, Extraction of mites trom plants, Extraction of mites from stored
products; Preparation of mounting media, preparation of mounting slide mounts, E).ternal
morphology of mites (Tetrranychidae); External morphology of mites (iarsonemidae); Extemal
morphology of mites (Tenuipalpidae); External morphology of mites (Eriophyidaei, External
morphology ol mites (Phytoseidae); ldentification of mites up to family level using keys; studying
different rearing techniques for mites.

Relerences:

chhillar BS, Gulati R & Bhatnagar p.2oo7. Agticutturat Acarology. Daya publ. House, New
Delhi.

Gerson U & Smiley RL. 1990. Acarine Biocontrot Agents - An lustratedKey and Manual.
Chapman & Hall, NewYork.

Gupta sK. 1985. Handbook of Plant Mites of tndia. zoological survey of lndia, calcutta.
Gwilyn O & Evans GO. 1998. Principles of Acarotogy. CABI, London.

Jeppson LR, Keifer HH & Baker EW. 1975. Mites lnjurious to Economic p/ants. university of
California Press, Berkeley.

Krantz GW. 1970. A Manual of Acarology. oregon state univ. Book stores, corvallis, oregon.
Qiang zhiang z. 20o3. Mites of Green Houses- ldentification, Biotogy and confrol. cABl, London.

sadana GL. 1997. False spider Mites tntesting crops in lndia. Kalyani publ. House, New
Delhi.

Walter DE & Proctor HC. 1999. Mites- Ecology, Evotution and Behaviow. CABI, London.
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SOIL ARTHROPODS AND THEIR MANAGEMENT
1+1

UNIT 1

soir arthropods and their crassification, habitats and their identification.
UNIT 11

Estimation of populations; sampling and extraction methods.
UNIT IIl

Role of soil arthropods in detritus feeding, litter breakdown and humus formation. soit
arthropods as bio-indicators of habitat qualities. Effect of soil arthropod activity on soil
properties.

UNIT IV

Harmlul and beneficial soil arthropods and their management, interrelationship among

arthropods and other soil invertebrates and soil microorganisms. Anthropogenic effects on

soil arthropods.

Practical

lntroduction to soil fauna-arthropods, lmportance ol soil arthropods, Sampling of different types

of harmful soil arthropods, Sampling of ditferent types of beneficial soil arthropods, Extraction

of harmful soil arthropods, ldentification of soil arthropods, Estimation of population of benelicial

soil fauna, Estimation of population harmful soil fauna, Assessment o{ damage by soil arthropods

on plants, Assessment of damage by soil arthropods on plants, Assessment of damage by soil

artt ropods on ptants, Techniques oiculturing ol soil arthropods, Techniques of culturing ol soil

arttrropoOs, testing ol eftect of soil pesticides on beneticial launa, Data recording lor estimation

of damage by soil arthropods'

Suggested Readings

Anderson JM & lngram JSl. 1993. Tropical soil Biotogy and Fertility: A Handbook of Methods'

CABI, London.

Dindal DL. 1990. sor? Biotogy Guide. A Wiley-lnterscience Publ., John wiley & Sons, New

York.

Pankhurst c, Dube B & Gupta, V. 1997. Biological tndicators ot soil Health. cslRo, Australia'

veeresh GK & Rajagopal D.l988. Applied soil Biology and Ecotogy. oxlord & IBH Publ., New

Delhi.

ENT 517

Objective

VERTEBRATE PEST MANAGEMENT 1+1

To impart knowredge about the different groups of arthropods.found in soir, interaction between
*".15"ffi::,,:"Hlx[#J:Jiilillj;gl'ii*lm:iiJ,]'",,", H",d,;;;;;g,:",;;p,,,g
Theory

ToimpartknowledgeonVertebratepestslikebirds,rodents,mammalsetc.,otdifterentcrops,
their biology, damage they cause and management strategies'
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Objective



TheorY

il,It":,"," pests of dif{erent crops; biorogy o{ vertebrate pests such as rodents, birds and

"*"t 
,"*rnr.' Biology of beneficial birds'

::::,:,"" dvnamics and assessment' patterns of pest damage and assessment' roostins

and nesting systems in birds'

UNIT III

Management strategies- physical (trapping' acousti::1f::'"')'tnemical (poisons' repellents'

iumigants and anticoagulants), biologicai(predato.rs' pal::ites)' cropping practices' alteration

of habitats, diversion ou'''nn lnJ oi* eco-lriendly methods- Operational practices- baiting'

iio.""ur" iLoso stuaies), equipments and educative programmes'

Practical

ldentilication of Vertebrate Pests in the field based on observation and other physical

characteristic features, Methods for estimating population structure of various vertebrate pests

in relation to habitats, Nature of damage to different crops by vertebrate pests and their

identification, Damage pattern and methods for damage estimation & assessment, lntroduction

to devices for vertebrate scaring and attraction, Equipments used in vertebrate study,
Biostdtistics in vertebrate studies, ldentification of tood , food pre{erence and social behaviour
studies in captivity, Field visit to understanding captive breeding in Zoos and visit to a National
Park (or) Sanctuary.

Suggested Readings

Fitzwater wD & Prakash 1.1989. Handbook of vertebrate pest controL lcAR, NewDelhi.

Prakash I & Ghosh PK.l997. Rodents in lndian Agricufture. Vol. L State of Art Scientific Publ.,
Jodhpur.

Prakash I & Ghosh RP.1987. Management of Rodent pests.ICAR, New Delhi.

Prater sH. 1971. The Book of lndian Animals. The Bombay Natural History society, Bombay.

Ali S. 1965. The Book of tndian Birds. fhe Bombay Natural History Society, Bombay

ENT518 TECHNTQUES tN PLANT PROTECTTON 0+1

Objective

To acquaint the students with appropriate use of plant protection equipments and techniques
related to microscopy, computation, pest forecasting, electrophoresis etc.

Practical

Pest control equipments, principles, operation, marntenance, selection, application of pesticides
and biocontrol agents, seed dressing, soaking, root-dip treatment, dusting, spraying. Bioassay
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by Potter's tower. Aerial spraying, HV/LV/ULV sprays, application through irrigation water.
Root feeding technique and stem application technique. Soil sterilization, solarization, deep
ploughing, flooding, techniques to check the spread of pests through seed, bulbs, corms, cuttings
and cut llowers. Protein isolation from the pest and host plant and its quantification using
spectrophotometer. Use of light transmission and scanning electron microscopy. Use of tissue

culture techniques in plant protection. Computer application lor predictinlorecasting pest

attack and identification.

Suggested Readings

Allord DV. 1999. A Textbook of Agicultural Entomology. Blackwell Science, London.

Crampton JM & Eggleston P. 1 992. lnsect Molecular Science. Academic press, London.

ENT 519 COMMERCIAL ENTOMOLOGY 'l +1

'Oblective

To familiarize the students with entrepreneurial opportunities in entomology, provide information
on productive insects and their produc{s, as well as insect pests ot public health and veterinary
importance and their management.

Theory

UNIT I

Bee keeping- Establishment and maintenance of apiaries. G6neral colony management
during diflerent seasons. seasonal management. Managing colonies for honey production

and pollination. Artilicial queen rearing. Pests and diseases of honey bees. Bee poisoning.

Production and marketing of quality honey and value added honey products.

UNIT tI

Study ol different species of silkworms, characteristic features, moriculture, silk and its

uses, pests and diseases of silkworms, rearing and management of silkworms. Lac insect-
natural enemaes and their management.

UN]T IlI

Economic and public health importance of insect pests in human habitation and habitats,

biology, damage and control of mosquitoes, house flies, bed bugs, ants, termites,
cockroaches, Ilies, silverfish, head and body lice, capet beetles, cloth moths, crickets,
wasps, house dust mites, insect pests ol cattle, poultry, pet animals and their management.

UNIT IV

Principles and methods of pest management in residential places and public buildings,

insecticides for domestic use and their safety, pre- and post construction termite prooling

ol buildings, appliances for domestic pest control. Rodent control methods. Organic methods

of domestic pest management.
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Practical

Preparation oI planting material and Raising Mulberry nursery and methods of planting ol

Mulberry under irrigated and rainred conditions, Study of lnsect pests and diseases of Mulberry,

Study of Mulberry silk worms and Non- Mulberry silk worms, Study of diseases and pests ol

silk worms, Visit to sericulture larm and grainage centre, Study of important species of honey

bees, castes and special adaptations, Study ol bee hives and other equipment and frame

inspection, Honey extraction and processing methods of hive products, Study of insect enemies

and diseases of honey bees, Visit to commercial Apiaries, Study ol lac insect host trees and

crop management technology, Study of processing of lac products and bye products of lac.,

Assessment of pest status in labs or hostels or canteen and implementation ol control measures,

To evaluate commercially available domestic pest control products through bioassay, Study

ol pre and post construction termite proofing methods, Visit to the poultry units and assessing

the pest status

Suggested Readings

Aruga H. 1994. Principles of Sericulture. Oxford & lBH, New Delhi.

Atwal AS. 2006. The World of the Honey Bee. Kalyani Publ., New Delhi.

Ganga G. 2003. Comprehensive Sericulture.Yol.ll. Silkworm Rearing and Silk Reeling. Oxlord

& lBH, New Delhi.

Partiban S and David BV. 2007. Management ot Household Pests and Public Health Pests.

Namratha Publ., Chennai.

Singh S. 1975. Beekeeping in lndia. ICAR, New Delhi.

ENT 520 PLANT OUARANTINE 2+O

Obiective

To acquaint the learners about the principles and the role of Plant Quarantine in containment

ol pests and diseases, plant quarantine regulations and setup.

Theory

UNIT I

Definition of pest, pesticides and transgenics as per Govt. notilication; relative importance;
quarantine - domestic and international. Quarantine restrictions in the movement of

agricultural produce, seeds and planting material; case histories of exotic pests/diseases

and their status.

UNIT II

Plant protection organization in lndia. Acts related to registration of pesticides and

transgenics. History of quarantine legislations, PQ Order 2003. Environmental Acts,

lndustrial registration; APEDA, lmport and Export o{ bio-control agents.

UNIT III

ldentification of pest/disease free areas; contamination of food with toxigens,
microorganisms and their elimination; Symptomatic diagnosis and other techniques to detect
pesvpathogen infestations; VHT and other safer techniques of drsinf estation/salvaging of
infested matenal.
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UNIT IV

WTO regulations; nontariff barriers; Pest risk analysis, good laboratory practices for

pesticide laboratories; pesticide industry; Sanitary and Phytosanitary measures.

Suggested Readings

Rajeev K and Mukherjee RC. 1996. Role of Plant Quarantine in /PM. Aditya Books.

Rhower GG. '1991 . Regulatory Plant Pest Management. ln: Handbook of

Pest Management in Agriculture.2nd Ed. Vol. ll. (Ed. David Pimental). CRC Press.

ENT 601 ADVANCED INSECT SYSTEMATICS 1+2

Ob,ectlve

To familiarize the students with different schools of classification, phylogenetics, classical and

molecular methods, evolution of ditferent groups of insects. lntemational Code of Zoological

Nomenclature. Ethics and procedure lor taxonomic publications.

Theory

UNIT I

Detailed study of three schools of classification- numerical, evolutionary and cladistics.

Methodologies employed. Development of phenograms, cladograms, molecular approaches

for the classification of organisms. Methods in identilication of homology. Species concepts

and speciation processes and evidences. Zoogeography.

UNIT II

Study of different views on the evolution of insects- alternative phylogenies o{ insects:

Kukalova Pgck and Kristensen. Fossil insects and evolution of insect diversity over geological

times.

UN]T III

Detailed study of lnternational Code of Zoological Nomenclature, includirrg appendices to

ICZN- Ethics.

UNIT IV

Concept ol Phylocode and alternative naming systems for animals. A detailed study ol

selected representatives of taxonomic publications - small publications of species

descriptions, revisionary works, monographs, check lists, faunal volumes, etc. Websites

related to insect taxonomy and databases. Molecular Taxonomy, barcoding species.

Practlcal

Collection, curation and study oI one taxon of .insects, Literature search, compilation ol a
checklist, study ol characters, Development of character table, construction of taxonomic keys

tor the selected group, Development of descriptions, photographing, writing diagrams, and

preparation ol specimens for type like" preservation. Submission of the collections made of

the group, Multivariate Analysis techniques lor clustering specimens into different taxa, and

development of phenograms, Rooting and character polarisation for developing cladograms

and use ol computer programmes to develop cladograms.
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Suggested Readings

CSIRO 1990. The lnsects of Australia: A Text Book tor Students and Researchers. 2N Ed.
Vols. I & ll, CSIRO. Cornell Univ. Press, lthaca.

Dakeshott J & Whitten MA. 1994. Molecular Approaches to Fundamental and Applied
Entomology. Springer-Verlag, Berlin.

Freeman S & Herron JC. 1998. Evolutionary Analys,:s. Prentice Hall, New Delhi.

Hennig W. 1960. Phylogenetic Systematics. Urbana Univ. lllinois Press, USA.

Hoy MA. 2003. lnsect Molecular Genetics: An lntroduction to Pinciples and Applications. 2n
Ed. Academic Press, New York.

Mayr E & Ashlock PD. 1991 . Principles of Systematic Zoology. 2dEd. McGraw Hill, New York.

Mayr E.l969. Principles of Systematic Zoology. McGraw-Hill, New York.

Quicke DLJ. 1993. Principles and Techniques of Contemporary Taxonomy. Blackie Academic

and Professional, London.

Ross HH. 1974. Biological Systematics. Addison Wesley Publ. Co., London.

Wiley EO. 1981. Phylogenetics: The Theory and Practices of Phylogenetic Systematics tor
Biologists. Columbia Univ. Press, USA.

ENT 602 IMMATURE STAGES OF INSECTS 1+1

Obiectlve

To impart knowledge on morphology of immature stages of different groups of insects. Train
the students in identification of common pest species during their immature stages.

Theory

UNIT 1

Types of immature stages in insect orders, morphology of egg, nymph/larva and pupa,

identification of difterent immature stages of crop pests and stored product insects

UNIT II

Comparalive study of life history strategies in hemi metabola and holometabola, immature
stages as ecological and evolutionary adaptations, significance ol immature stages lor
pest management.

Practical

Collection and preservation of immature lorms of insects, Rearing of lmmature stages o, insects,
Study of diflerent types ot keys and practicing them, Comparative morphology and identification
ol immature forms ol order Lepidoptera, Comparative morphology and identification of immature
forms of order Coleoptera, Comparative morphology and identification of immature lorms of
order Hymenoptera, Comparative morphology and identilication ot immature forms of order
Diptera, Comparative morphology and identilication oI immature forms of order Neuroptera.

Suggested Readings

Chu HF. 1992. How to Know lmmature lnsects. William Brown publ., lowa.

Peterson A. 1962. Larvae of lnsects. Ohio University press, Ohio.

Stehr FW. 1998. lmmature /nsects. Vols. l, ll. Kendall Hunt publ., lowa.
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ENT 603 ADVANCED INSECT PHYSIOLOGY 2+O

Obiective

To impart knowledge to the students on detailed physiology ol various secretory and excretory

systems, moulting process, chitin synthesis, physiology of digestion, lransmission ol nerve

impulses, nutrition ol insects, pheromones etc.

Theory

UNIT I

Physiology and biochemistry of insect cuticle and moulting process. Biosynthesis oi chitin,

chitin-protein interactions in various cuticles, types of sclerotization.

UNIT II

Digestive enzymes, digestive physiology in phytophagous, wood boring and wool feeding

insects, efficiency of digestion and absorption, role of endosymbionts in insect nutrition,

nutritional effects on growth and development; physiology of excretion and osmoregulation,

water conservation mechanisms.

UNIT III

Detailed physiology ol nervous system, transmission of nerve impulses, neurotransmitters

and modulators. Production of receptor potentials in different types of sensilla, pheromones

and other semiochemicals in insect life, toxins and defense mechanisms

UNIT IV

Endocrine system and insect hormones, physiology ol insect growth and development-

metamorphosis, polyphenism and diapause. Energetics of muscle contractions.

References :

Kerkut GA & Gilbert Ll. 1985. lnsect Physiology, Biochemistry and Pharmacology. Vols. l'
Xlll. Pergamon Press, Oxford, New York.

Muraleedharan K. 1997. Recent Advances in lnsect Endocrinology. Assoc. 1or Advancement

ol Entomology, Trivandrum, Kerala.

Murray S. Blum 1985 Fundamentals of lnsect physiology. John Wiley & Sons, USA

ENT 604 ADVANCED INSECT ECOLOGY 1+1
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Oblective

To impart advanced praclical knowledge of causal factors governing the distribution and

abundance of insects and the evolution oi ecological characteristics.

Theory

UNIT I

Characterisation of distribution of insects- lndices of Dispersion, Taylor's Power law. lsland

Biogeography. Population dynamics- Life tables, Leslie Matrix, stable age distribution,

population projections. PredatorPrey Models- Lotka-Volterra and Nicholson-Bailey Model.

Crop Modeling- an introduction.



UNIT II

lnsect Plant lnteractions. Fig-Iigwasp mutualism and a quantitative view o, types of
Associations. Role of insects in the environment. Adaptations to terrestrial habitats. Evolution

of lnsect diversity and role of phytophagy as an adaptive zone Ior increased diversity of
insects. Evolution of resource harvesting organs, resilience oJ insect taxa and the sustenance
of insect diversity- role of plants. Herbivory, pollination, predation, parasitism. Modes oI
insect-plant interaction, tri-trophic interactions. Evolution of herbivory, monophagy vs
polyphagy. Role of plant secondary metabolites. Host seeking behaviour of parasitoids.

Meaning ol slress- plant stress and herbivory. Consequences ol herbivory to plant litness
and response to stress. Constitutive and induced plant defenses.

uNtT ilt

Biodiversity and Conservation- RET species, Ecological lndicators. Principles of Population
genetics, Hardy Weinberg Law, Computation of Allelic and Phenotypic lrequencies, Fitness

under selection, Rates of Evolution under selection. Foraging Ecology- Optimal foraging

theory, Marginal Value Theorem, and Patch departure rules, central place foraging, Mean-

variance relationship and foraging by pollinators, Nutritional Ecology.

UNIT IV

Reproductive ecology- Sexual selection, Mating systems, Reproductive strategies - timing,

egg number, reproductive effort, sibling rivalry and parent-offspring conllict. Agro-ecological
vs Natural Ecosystems - Characterisation, Pest Control as applied ecology- case studies.

Practical

Methods of data collection under Iield conditions. Assessment of distributlon parameters, Taylor's
power law, lwao's patchiness index, lndex of Dispersion, etc. Calculation of sample sizes by
different methods. Fitting Poisson and Negative Binomial distributions and working out the
data transformation methods. Hardy-Weinberg Law, Computation of Allelic and Phenotypic
Frequencies - Calculation of changes under selection, Demonstration of genetic drift.
Assessment of Patch Departure rules. Assessment of Resource size by female insects using
a surtable insect model, lruilllies/GoniozuslFemale Bruchids etc.- A test of reproductive effort
and fitness. Construction of Lile tables and application of Leslie Matrix - population pro.iections,

Stable age distribution. Exercises in development of Algorithms for crop modeling.

Suggested Readings

larbosa P & Letourneau DK. (Eds.). 1988. Novel Aspects of lnsect-Plant lnteractions. Wiley,
London.

Elizabeth BA & Chapman RF. 1 994. HoslPlant Selection by Phytophagous lnsects. Chapman
& Hall, New York.

Freeman S & Herron JC.1998. Evolutionary Analysis. Prentice Hall, New Delhi.

Gotelli NJ & Ellison AM. 2004 . A Primer of Ecological Statistics. Sinauer Associates, Sunderland,
MA.

Gotelli NJ. 2OO1 . A Primer of Ecology.3rd Ed., Sinauer Associates, Sunderland, MA, USA.

Krebs C. 1998. Ecological Methodology.2nd Ed. Benjamin-Cummings Publ. Co., New York.

Krebs CJ. 2OO1 Ecology: The Experimental Analysis of Distribution and Abundance.5th Ed.
Ben.lamin-Cummings Publ. Co., New York.

Magunan AE. 1 988. Ecological Diversity and its Measurement Princeton University press,

Princeton. 
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Real LA & Brown JH. (Eds. ). 1991 . Foundations of Ecology: Classic Papers with Commentaies.
University ot Chicago Press, USA.

Southwood TRE & Henderson PA. 2000. Ecological Methods. 3rd Ed. Wiley Blackwell, London.

Strong DR, Lawton JH & Southwood R. 1984. /rsectq on Plants: Conlnunity Patterns and

Mechanism. Harward University Press, Harward.

Wratten SD & Fry GLA. 1980. Field and Laboratory Exercises in Ecology. Arnold Publ., London.

ENT 605 INSECT BEHAVIOUR 'l +1

Obiective

To acquaint the students with a thorough understanding of how natural telection has led to

various survival strategies manifested as behaviour in insects.

Theory

UNIT I

Defining Behaviour- Concept of umwelt, instinct, tixed action patterns, rmprinting, complex

behaviour, inducted behaviour, learnt behaviour and motivation. History of Ethology-

development of behaviorism and ethology, contributions of Darwin, Frisch, Tinbergen and

Lorenz; Studying behaviour- Proximate and Ultimate approaches, behavioural traits under
natural selection, genetic control ol behaviour and behavioural polymorphism.

UNIT II

Orientation- Forms of primary and secondary orientation including taxis and kinesis;

Communication- primary and secondary orientation, responses to environmental stimuli,

role of visual, olfactory and auditory signals in inter- and intra-specific communication, use

of signals in delense, mimicry, polyphenism; evolution of signals.

uNrT lll

Reproductive behaviour- mate linding, courtship, territoriality, parental care, parental

investment, sexual selection and evolution of sex ratios; Social behaviour- kin selection,
parental manipulation and mutualism; Self organization and insect behaviour.

UNIT lV

Foraging- Role ol ditferent signals in host searching (plant and insects) and host acceptance,

ovipositional behaviour, pollination behaviour, co evolution ol plants and insect pollinators.

Behaviour in IPM- Concept of supernormal stimuli and behavioural manipulation as potential

tool in pest management, use ol semio-chemicals, auditory stimuli and visual signals in
pest management.

Practical

Quantitative methods in sampling behaviour; training bees to artificial teeders; sensory

adaptation and habituation in a fly or butter{ly model, physical cues used in host selection in a

phytophagous insect, chemical and odour cues in host selection in phytophagous insect (DBM

or gram pod borer), colour discrimination in honey bee or butterfly model, learning and memory

in bees, role of self-organization in resource tracking by honeybees. Evalualion of ditlerent

types of traps against fruit flies with respect to signals; Use of honey beeslHelicoverpa armigera

to understand behavioural polymorphism with respect to learning and response to pheromone

mixtures, respectively. 
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SuggBsted Readings

Ananthkrishnan TN. (Ed.). 1994. Functional Dynamics ot Phytophagous /rsects. Odord &
lBH, New Delhi.

Awasthi VB. 2001 . Principles of lnsect Behaviour. Scientific Publ., Jodhpur.

Bernays EA & Chapman RF. 1994. Host-Plant Selection by Phytophagous /nsects. Chapman
& Hall, London.

Brown LB. 1999. Ihe Experimental Analysis ot lnsect Behaviour. Springer, Berlin.

Krebs JR & Davies NB. 1993. An lntroduction to Behavioural Ecology. Srd Ed. Chapman &
Hall, London.

Manning A & Dawkins MS. 1992. An lntroduction to Animal Behaviour. Cambridge University
Press, USA.

Mathews RW & Mathews JR. 1978. lnsect Behaviour. A Wiley- lnterscience Publ. John Wiley

& Sons, New York.

ENT 606 RECENT TRENDS IN BIOLOGICAL CONTROL 1+1

150

Objective

To appraise the students with advanced techniques in handling of diflerent bioagents, modern
methods of biological control and scope in cropping system based pest management in agro-

ecosystems.

Theory

UNIT I

Scope of classical biological control and augmentative biocontrol; introduction and handling

ol natural enemies; nutrition ol entomophagous insects and their hosts; dynamics of
biocontrol agents vls-d-vrs target pest populations.

UNIT II

Mass culturing techniques, insectary facilities and equipments, basic standards oJ insectary,
viable mass-production unit, designs, precautions, good insectary practices.

UNIT III

Colonization, techniques of release of natural enemies, recovery evaluation, conservation
and augmentation ol nalural enemies, survivorship analysis and ecological manipulations,
large-scale production of biocontrol agents, bankable project preparation.

UNIT IV

Scope of genetically engineered microbes and parasitoids in biological control, genetics of
ideal traits in biocontrol agents for introgressing and for progeny selectlons, breeding
techniques of biocontrol agents.

Practical

Mass rearing and release of some commonly occurring indigenous natural enemies; assessment
of role of natural enemies in reducing pest populations; testing side elfects of pesticides on
natural enemies; effect of semiochemicals on natural enemies, breeding of vaflous biocontrol



agents, performance of etficiency analyses on target pests; proiect document preparation for

establishing a viable mass-production unit /insectary.

Suggested Readings

Burges HD & Hussey NW. (Eds.). '1971. Microbial Control of lnsects and Mt?es. Academic

Press, London.

Coppel HC & James WM. 1977. Biological lnsect Pest Suppression Springer Verlag, Berlin.

De Bach P. 1964. Biological Control of lnsect Pests and Weeds. Chapman & Hall, London.

Dhaliwal, GS & Koul O.2OO7. Biopesticides and Pest Management Kalyani Publ., New Delhi.

Gerson H & Smiley RL. 1990. Acaine Biocontrol Agents - An lllustrated Key and Manual.

Chapman & Hall, New York.

Huffakar CB & Messenger PS. 1976. Theory and Practices of Biological Control. Academic

Press, London.

ENT 607

Oblective

ADVANCED INSECTICIDE TOXICOLOGY 2+1

To acquaint the students with the latest advancements in the field of insecticide toxicology,

biochemical and physiological target sites of insecticides and pesticide resistance mechanisms

in insects.

Theory

UN]T 1

Penetration and distribution of insecticides in insect systems; insecticide selectivity; factors

atf ecting toxicity of insecticides.

UNIT II

Biochemical and physiological target sites of insecticides in insects; developments in

baorationals, biopesticides and newer molecules; their mode ot action and structural -
activity relationships; advanc€s in metabolism of insecticides.

UNIT 11I

Joint action of insecticides; activation, synergism and potentiation.

UN]T IV

Problems associated with pesticide use in agriculture: pesticide resistanc€ mechanisms

and resistant management strategies; pesl resurgence and outbreaks; persistence and
pollution; health hazards and other side effects.

UNTTV

Estimation of insecticidal residues- sampling, ertraction, clean-up and estimation by various

methods; maximum residue limits (MRLs) and their fixation; insecticide laws and standards,

and good agricultural practices.

Practical

Pesticide residues-Definition, Objectives o, analysis and lolerance limits, Preparation of standard
pesticide solutions, Sampling techniques in insecticide residue estimation, Methods ol insecticide
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extraction trom different samples, Methods of cleanup in insecticide residue estimation, Analysis
of insecticide residues by Spectrophotometry, Analysis of insecticide residues by
Chromatography, Analysis of insecticide residues by ELISA, Radioisotopes & Mass
Spectrometry, Biochemical techniques lor detection of insecticide resistance in insects, Biological
techniques lor detection ol insecticide resistance in insects, Visit to toxicology laboratories.

Suggested Readings

Busvine JR. 1971 . A Critical Review on the Techniques for Testing lnsecticides. CABI, London.

Dhaliwal GS & Koul O.2OO7. Biopesticides and Pest Management. Kalyani Publ., New Delhi.

Hayes WJ & Laws ER. 1991. Handbook of Pesticide Toxicology. Academic Press, New York.

lshaaya I & Degheele (Eds.). 1998. lnsecticides with Novel Modes of Action Narosa Publ.

House, New Delhi.

Matsumura F. 1985. Toxicology of lnsecticides. Plenum Press, New York.

O'Brien RD. '1974. lnsecticides Action and Metabolism. Academic Press, New York.

Perry AS, Yamamoto l, lshaaya I & Perry R. 1998. lnsecticides in Agriculture and Envhonment.
Narosa Publ. House, New Delhi.

Prakash A & Rao J. 1997. Botanical Pesticides in Agiculture. Lewis Publ.,

ENT 608 ADVANCED HOST PLANT RESISTANCE 1+1

Obiective

To familiarize the students with recent advances in resistance of plants to insects and acquaint
wilh the techniques for assessment and evaluation of resistance in crop plants.

Theory

UNIT I

lmportance of plant resistance, historical perspective, desirable morphological, anatomical
and biochemical adaptations of resistance; assembly of plant species - gene pool; insect
sources - behaviour in relation to host plant factors.

UNIT II

Physical and chemical environmenl conferring resistance in plants, role ol trypsin inhibitors
and prolease inhibitors in plant resistance; biochemistry of induced resistance - signal
transduction pathways, methyljasmonate pathways, polyphenol oxidase pathways, salicylic
acid pathways; effects of induced resistance; exogenous application of elicitors.

uNlT ilt

Biotechnological approaches in host plant resistance- genetic manipulation oI secondary
plant substances; incoporation of resistant gene in crop varieties; marker-aided selection
in resistance breeding.

UNIT IV

Estimation ol plant resistance based on plant damage- screening and damage rating;
evaluation based on insect responses; techniques and determination ol categories of plant
resistance; breakdown of resistance in crop varieties.
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Practical

Mechanisms of resistance for orientation, feeding, oviposition, Allelochemical base of insect

resistance, Macro culturing of test insects such as aphids, Macro culturing of test insects such

as leaf/plant hoppers, Macro culturing of test insects such as mites, Macro culturing of test

insects such as stored grain insects, Macro culturing of test insects such as lepidopteran insects,

Field screening- microplot technique, infester row technique, spreader row technique, Field

screening - Plant nursery technique, Determination of antixenosis index, Determination ol

antibiosis index, Determination of tolerance and plant resistance index

Suggested Readlngs

Ananthakrishnan, T.N. (Ed.). 1994. Functional Dynamics of Phytophagous lnseds. Oxtord &

lBH, New Delhi

Bernays E.A. & Chapman, R.F. 1994. HoE,t Plant Selection by Phytophagous rnsects. Chapman

& Hall, London.

Panda N. 1979. Principles of Host Plant Resistance to lnsects. Allenheld, Osum & Co., New

York.

Rosenthal GA & Janzen DH. (Eds.). 1979. Hebivores - their lnteractions with Secondary

Plant Metabolites. Vol. l, ll. Academic Press, New York.

Sadasivam S & Thayumanavan B. 2003. Molecular Host Plant Resistance fo Pesfs. Marcel

Dekker, New York.

Smith CM, Khan ZR & Pathak MD. 1994. Techniques for Evaluating lnsect Resistance in Crop

P/ants. CRC Press, Boca Raton, Florida.

Painter, R.H. 1951 . /rsect B€s istance in Crop Plants. MacMillan, NewYork. 520 pp.

ENT 609 ADVANCED ACAROLOGY 1+1

Obiective

To acquire a good working knowledge ol identification ol economically important groups of

mites up to the species level, a detailed understanding of the newer acaricide molecules and

utilization oi predators.

Theory

UNIT I

Comparative morphology of Acari, phylogeny of higher categories in mites, knowledge of

commonly occurring orders and lamilies of Acari in lndia. Diagnostic characteristics of

commonly occurring species from lamilies Tetranychidae, Tenuipalpidae, Eriophyidae,

Tarsonemidae, Phytoseiidae, Bdellidae, Cunaxidae, Stigmaeidae, Pymotidae, Cheyletidae,

Acaridae, Pyroglyphidae, Orthogalumnidae, Argasidae, lxodidae, Sarcoptidae. Soil mites

in lndia.

UNIT II

Management ol economical important species ol mites in agriculture, veterinary and public

health; storage acarology.

UNIT III

Mites as vectors of plant pathogens; mode of action, structure-activity relationships ol

different groups of acaricides; problem of pesticide resistance in mites, resurgence of mites.
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UNIT IV

Predatory mites, their mass production and utilization in managing mite pests,
acaropathogenic fungi- identification, isolation and utilization.

Practical

ldentification ol commonly occurring mites up to species, preparation ol keys for identification.
Collec{ion of specitic groups of mites and preparing their identification keys. Rearing phytoseiid
mites and studying their role in suppression of spider mites. Management of mite pests ol
crops using acaricides, phytoseiid predators, fungal pathogens etc.

Suggested Readings

Evans GO.1 992 . Principles of Acarology. CABI, London.

Gerson H & Smiley RL. 1990. Acarine Bircontro! Agents- An ttlustrated Key and Manual.
Chapman & Hall, New York.

Gupta SK. 1985. Handbook of Plant Mites of lndia. Zoological Survey of lndia, Calcutta.

Krantz GW. 1970. A Manual ot Acarology. Oregon State University Book Stores, Corvallis,
Oregon.

Sadana GL. 1997. False Spkler Mrtes hfesting Crops in lndia. l(atyani publ. House, New
Delhi.

ENT 610 AGRICULTURAL ORNITHOLOGY 1+1

Obiective

To expose the students to the prevalence ol birds in agricultural fields, their habitat associations
and the beneticial and harmful role played by birds in crop fields and management of pest
situations.

Theory

UNIT I

status ol agricuhural ornithology in lndia, groups of birds associated with agro-ecosystems.
Habitat associations of birds in both wet and dry agricultural systems. Association of birds
with different cultivation practices and crop stages, their seasonality and succession.
Pestilerous and beneticial birds associated with diflerent crops, their general biology and
ecology. Food and leeding habits ol birds in crop lields.

uNtT lr

Nature of damage caused by birds in different crops. Foraging ecology of birds in agricultural
fields. Birds atlecting stored grains in houses and godowns. Beneficial role oi birds in
agriculture and attracting them to field. Use ol bird excreta in agriculture. Management of
bird pests in agrlculture: physical, cultural, ecological and chemical methods.

Practical

ldentification of birds in the lield based on direct observation and other characteristic features.,
Study of methods o, sampling birds and their population estimation. Mapping of birds in relation
to habitats, ldentification oI damage species, nature and type of damage, Damage pattern and
methods to evolve extent of damage, lntroduction to devices for bird scaring ind attraction,
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Equipments used in field ornithology, Biostatistics in ornithology, Trapping,banding, types ol

nests and nest monitoring, Field visit to understanding captive breeding in Zoos, Methods to

study food and feeding habits, Exposure the nest box designs'

Suggested Readings

Dhindsa sR and Parasharya BM. 1998. Birds in Agricuttural Ecosystem. society lor Applied

Ornithology, HYderabad.

Mehrotra KN and Bhatnagar RK. 1g7g. status of Economic omithology rn lndia- Bird Depredents,

Depredations and their Management' ICAR, New Delhi'

Vasudeva Rao and Dubey oP. 2006. Grainivorous Pests and their Managemenl.ln" vertebrute

Pests in Agricutture, The lndian scenario (Ed'. sridhara, s.), scientific Publ., Jodhpur.

ENT 61'l MOLECULAR APPROACHES lN ENTOMOLOGICAL RESEARCH 1+1

Objective

To familiarize the students with DNA recombinant techonology, marker genes, transgenic plants,

biotechnology ln sericulture and apiculture.

Theory

UNIT I

lntroduction to molecular biology; techniques used in molecular biology'

UNIT II

DNA and RNA analysis in insects- transcription and translocation mechanisms. DNA

recombinant technology, identilication of genes/nucleotide sequences for characters of

interest. Genetic impiovement of natural enemies. Cell lines, genetic engineering in

baculoviruses, Bt and entomopathogenic fungi.

UNIT III

Genes ol interest in entomological research- marker genes for sex identiJication,

neuropeptides,JHesterase,chitinuse,CPTl;lectinsandproteasesPeptidesand
neuropeptides, JH esterase, St toxins and venoms, Bt toxin, CPTI; trypsin inhibitors'

Transgenic plants for pest resistance and diseases'

UNIT IV

lnsectgenetransformation;biotechnologyinrelationtosilkwormsandhoneybees;
introdudtion of lectin genes for pest suppression; DNA finger printing for taxonomy and

phylogeny. Genetic improvement of inebriate lolerance of natural enemies'

UNIT V

DNA-based diagnostics; insect immune systems in comparison to vertebrates; molecular

basis of metam6rphosis; Sf transgenic technology and implications; molecular biology of

baculovtruses; insecticide resistance. Resistance management strategies in transgenic

crops. Alpha amylase inhibitor, GEAC, Bio-safety considerations

Practical

lsolation ol DNfuRNA; purity determinations; base pair estimation; agarose gel eleclrophoresis;

restrlction mapping oi DNA; demonstration of PCR, RFLP and BAPD techniques'
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Suggested Readings

Bhattacharya TK, Kumar P & sharma A.2oo7. Animal Biotehnology. 1i Ed., Kalyani publ.,
New Delhi.

Hagedon HH, Hilderbrand JG, Kidwell MG & Law JH. 1ggo. Motecular /nsect science. plenum
Press, New York.

oakeshott J & whitten MA.. 1994. Molecular Approaches to Fundamental and Applied
Entomology. Springer Verlag.

Rechcigl JE & Rechcigl NA. 1998. Biological and Biotechnologicat Control of lnsect Pests.
Lewis Publ., North Carolina.

Roy U & Saxena V. 2007. A Hand Book of Genetic Engineering..t st Ed., Kalyani publ., New
Delhi.

Singh BD. 2OO8. Biotechnology (Expanding Hoizons). Katyani publ., New Delhi.

Singh P. 2OO7. lntroductory to Biotechnology.2nd Ed. Kalyani publ., New Delhi.

ENT 612 ADVANCED INTEGRATED PEST MANAGEMENT 2+O

Obiective

To acqualnt the students with recent concepts of integrated pest management. Surviellance
and data base management. Successful national and international case histories of integrated
pest management, non conventional tools in pest management.

Theory

UNIT I

Principles ol sampling and surveillance; database management and computer programming,
simulation techniques, system analysis and modeling.

UNIT II

case histories of national and international programmes, their implementation, adoption
and criticisms and global trade.

UNIT III

Genetic engineering and new technologies- their progress and limitations in lpM
programmes, deployment of benevolent alien genes for pesl management- case studies;
scope and limitations of bio-intensive and ecological based lpM programmes. Application
ot IPM to farmers' realtime situations.

UNIT IV

Challenges, needs and future outlook; dynamism of lpM under changing cropping systems
and climate; insect pest management under protected cultivation; strategies ror pesticide
resistance management. Push and pull technology, area wide pest management, green
pest management.

Suggested Readings

Dhaliwal GS & Arora R. 2003. lntegrated pest Management - concepts and Approaches.

Kalyani Publ., New Delhi.

Dhaliwal GS, Singh R & chhillar BS. 2006. Essenlla/s of Agricultural Entomotogy. Kalyani
Publ., New Delhi. 
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Flint MC & Bosch RV. 1981 . lntoduction to tntegrated Pest Management. Springer, Berlin.

Koul o & cuperus GW.2OO7. Ecologicatty Based tntegrated Pest Management. cABl, London.

Koul O, Dhaliwal GS & Curperus GW. 2004. lntegrated Pest ManagementPotential, Constraints

and Challenges. CABI, London.

Maredia KM, Dakouo D & Mota-Sanchez D. 2003. tntegrated Pest Management in the Global

Arena. CABI, London.

Metcalf RL & Luckman WH. 1982. tntroduction of lnsect Pest Management John Wiley &

Sons, New York.

Norris RF, Caswell-chen EP & Kogan M. 2002. concept in lntegrated Pest Management-

Prentice Hall, New Delhi.

Pedigo RL. 1996. Entomotogy and Pest Management Prentice Hall, New Delhi'

Subramanyam B & Hagstrum DW. 1995. lntqrated Management of lnsects in Stored Products.

Marcel Dekker, New York.

ENT 613/

PL PATH 606

PLANT B]OSECURITY AND B]OSAFEW

Oblective

To tacilitate deeper understanding on plant biosecurity and biosafety issues in agriculture.

Theory

UNIT I

History of biosecurity, concept of biosecurity, components of biosecurity, Quarantine,

lnvasive Alien Species, Biowarrare, Emerging/resurgence of pests and diseases.

UNIT II

National Regulatory Mechanism and lnternational Agreementvconventions viz., Agreement

on Application ol sanitary and Phytosanitary (sPS) Measures/World Trade organization

(WTO), Convention on Biological Diversity (CBD), lnternational Standards for Phytosanitary

Measures, pest risk analysis, risk assessment models, pest information systsm, early

warning and forecasting system, use of Global Positioning System (GPS) and Geographic

lntormation System (GlS) ,or plant biosecurity, pesVdisease and epidemic management,

strategies for combating risks and costs associated with agroterrorism event, mitigation

planning, integrated approach for biosecurity.

uNtr llt

Biosafety, policies and regulatory mechanism, Cartagena Protocol on Biosatety and its

implications, lssues related to release of genetically modified crops.

Suggested Readings

FAO Biosecurity Toolkit 2008.
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Journal of BiocontroF Society for Biocontrol Advancement, Bangalore

Journal of Economic Entomotogy- Entomological Society of America, Maryland, USA

Journal of Entomologicat nesearch- Malhotra Publishing House, New Delhi

Journal of lnsect Behaviour- Plenum Publishing Corporation, NY' USA

Journal of lnsect Physiotogy- Pergamon Press, UK

Journal of lnsect science lndian society for the Advancement of lnsect science, Ludhiana

Journal of lnvertebrate Pathology, Elsevier Publ. Corporation, The Netherlands

Journal of soilBiology and Ecology, lndian society oi soil Biology and Ecology, UAS, Bangalore

Journal of Stored Products Hesearch- Elsevier's Science, USA

Pesticides Research JournaA Society of Pesticides Science, New Delhi

Pesticide Sclence - Oxford, London

Pesticide Biochemistry and Physiology- New York, USA

Physiological Entomotogy- Royal Entomological Society, UK

Review of Apptied Entomotogy- CAB lnternational, Wallinglord, UK

Systematic Entomology- Royal Entomological Society, UK

e-Resources

http://www.colostate.edu/Depts/Entomology/

http :i/www.ent.iastate.edu/lisV

http://www.biologYbrowser.org/

http://www.teachers.ash.org.aulaussieed/insects.htm

http:i/entomology.si.edu/

http://www. intute.ac. uldhealthandlif esciences/agriculture/

http://www.agriculture. gov.aul

http://www.gbif .org/

httpr/www. mosquito.org/

http://www. nysaes.cornell.edu/f sVlaculty/acree/pheroneVindex.html

http://medent.usyd.edu.aullinks/links. htm

http://www.ent.iastate.edu/lisU

http://www.ento.csiro.aulindex.html

http://www.biocollections.org/lib/listbycat.php?cat=Entomology

http://www. I PMnet.org/Dl R/

http://www. nhm.ac. uk/hosted-sites/acarology/

http://www.agnic.org/

http://ars-genome.cornell.edu/

http://www.tulane.edu/-dmsander/garrlavweb.html

http://www.uf sia.ac.be/Arachnology/Arachnology.html

http ://www.ippc.orst.edu/l PMdef initions/home. html

http ://www.ent.iastate.edu/lisV

http://www. ippc.orst.edu/cicp/pests/vertpest. htm

http://ipmwww. ncsu.edu/cicp/l PMnet,NEWS/archives. html

http://nematode. un l. edu/wormsite. htm
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http://www. bmckay. com/

http://ace.ace.orst. edu/inf o/extoxnevpipVpips.html

http ://www. if gb. uni-hannov€r.de/extern/ppigb/ppigb. htm
http://www.ceris.purdue.edu/npirJnpirs. html
http://www.ces. ncsu.edu/depts/pp/bluemold/

http://www. ipm.ucdavis. edu

http ://ippc. orst.edu/pestalery

http://www. o rst. ed ul D eptl I p p C I w ea/

http ://www. barc. usda. gov/psi/bpdl/bpdl. html
http://www. nalusda. gov/bicr'BTTOX/bttoxin. htm
http://www. nysaes.cornell.edu/enVbiocontrol/

http://entweb.clemson. edu/cuentresy'

http ://www.agr. gov.sk.ca./DocVcrops/cropguide00.asp

http://www.caf .wvu.edu/keameysville/wvularm6.html

http://www.chebucto. ns.calEnvironmenVNHR/lepidoptera.html

http ://nt.ars-grin. gov/f un galdatabaseVdatabasef rame.cf m
http://www.orst. edu/depVinf oneV

http://www.attra.org/attra-pub/f ruitover. html
http ://www.ceris. purduaedr./napis/pests/index. html
http ://danpatch. ecn.pu rdue. edu/-epados/farmsteacypesVsrc/
http://ipmwww. ncsu.edu/cu rrent_iprn/otimages. html
http://nematode. unl.edu/wormhome.htm

http ://www. ipm. ucdavis. edr-r/

http ://hammock. if as. ull.edu/enlen. html

http://www. rce. rutgers.edu/weeddocumentyindex.htm

http://www.agric.wa. gov.au/ento/allied.t .htm

http://biology.anu. edu.au/G roups/M ES/vider/ref s. htm
http ://ch rom.tutms.tut.ac.jplJl N No/pEsDATA/oodatabase. htmt
http://agrolink. moa.myldoa/english/croptech/crop. html
http ://nbo.icipe.org/agriculture/st€mborers/default.html

http ://www.bdt.org.br

http:i/www. bspp. org.uUf bpp. htm

http ://www.elsevier.com/inca/publications/store/US6/

http://www. hbz-n nv.de/elsevierO O2O7 A22l
http://ianrhome.uni.edu/distanceEd/entomorogy/401-g0r_insectphysio.shtmr

www.entsoc.org

http://aprtc.org/

http://www. ipmnet.org/news. html

http://www. pestnet.org/www.f ruitf ly.org

www.celera.com

www.hgsc.bcm.tmc.edu/drosophila
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http://sdb. bio.purdue.edu/f ly/aimain/links

http://f lybase.bio.indiana.edu/

http://naasindia.org/journals.htm

Suggested Broad Topics for Master's and Doctoral Research

Strengthening of ecojriendly strategies of integrated insect and mite pest management including:

Biological control

Bio-rational Pesticides

Host plant resistance

Transgenic croP Protection

Judicious use of Pesticides

Molecular biosYstematics

lnvestigations on ecological lactors including:

Survey and surveillance of insect and mite pests

Forecasting of insect and mite pest population life-tables and predictive models

lnsect and mite biology

Population dynamics as inlluenced by abiotic and biotic factors

Studies on role of pollination including honeybees in increasing crop yields and production of

honey and other ailied products and management o' honeybee diseases and mites

Pesticide resistance and lnsecticide Resistance Management strategies

Biotypes of Pests

Below ground biodiversity- Bio-indicator of soil health, role in decomposition of litter, soil Physico-

chemical properties

Bioprospecting Ior protocols, peptides, genes, insecticidal proteins and antibiotics

Climate change and Pests

IPM in protected cultivation

Location specific IPM strategies in different cropping systems

Genetic improvement ol natural enemies

Genetic improvement of silkworms

Refinement of silkworm rearing technology lor different regions

Management of silkworm pests and diseases

Crop-pest modeling

lnsect biochemislry- pheromones, hormones and neuropeptides

lnsect physiology- metabolism and regulatory mechanisms'

lndigenous technologY

Plants as sources of insecticides

Molecular systematics - finger printing of species

lnsect systematics and PhYlogenY
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EST501 ENVIRONMENTAL ECOLOGY 1+1

Objective

To impart knowledge to the students of the sum of the relations ol the species to surrounding
world, address questions about the controls over groMh, reproduction, survival abundance
and geographical distribution ol plants

Theory

UNIT.I

Physical, chemical and Environmental Factots and their relationship with living systems

UNIT. II

Ecological adaptations and dynamics oJ natural ecosystems.

uNtT-ilr

Material and energy flow in natural ecosystems. Physical and biological chdracteristics ol
ecosystems and their relalionships.

UNIT- IV

Major ecosystems. Productivity and Ecological impact Climate change, eutrophication,
global warming, acidification and stratospheric ozone depletion.

UNIT -V

Ecosystems damage and restoration.

Practical

Study of microphytes and macrophytes in dilferent ecosystems of hydreozere, mesozere and
xeroxere, Study of structure of lragile ecosystems, ldentification and energy capture potential
ol algae and fungi in different ecosystems, Ecological adaptation to environment variable v2.,
temperature, light, Ecological adaptation to soil condition (water logged/ marshy soil), Species
diversity indices in artificial and natural ecosystems, Measurement of micro climate in multistoried
crop canopy Vs natural vegetation, Study ol growth chambers, glass house and poly house,
Etfect of pollution- dust, soil and water on plant physiological parameters, Emission ol methane
lrom rice paddies, Study the effect of global warming

Suggested Readings

PD Sharma. 2006. Ecology and environment. Rastogi publications, Meerut

SK Dubey. 2006. Ecology. Dominant publishers and distributors, New Delhi.

william P cunningham and Mary Ann cunningham. 2003. principles of environmentat science,
inquiry and applications. Tata McGraw Hill, New Delhi.

Y. Anjaneyufu. 2oo4. lntroduction to environmantal science. Bs publications, Hyderabad.

EST.sO2 ENVIRONMENTAL CHEMISTRY

Obiective

To acquaint with different chemical changes in the environmenl.
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Theory

UNIT I

lntroduction - chemical age, concept and scope o{ Environmental chemistry, Terminology,

Environmental segments.

UNIT.II

Biogeochemical cycles ol environment - The hydrological cycle, Carbon cycle, oxygen

cycle, nitrogen cycle, phosphate cycle and sulphur cycle.

uNlT-lll

Chemistry of atmosphere - composition, structure, evolution. Particles, ions and radicals

in the atmosphere - chemical processes lor lormation of organic and inorganic particulate

matter. Chemical and photochemical reactions in the atmosphere - oxygen and ozone

chemistry, sulphur oxides, nitrogen oxides, organic compounds.

UNIT IV

Atmospheric phenomena - acid rain, global warming, ozone hole, el nino .

UNIT V

Chemistry ol hydrosphere - water resources, properties of water, gases in water,

Complication reactions in water, aquatic chemical and microbial reactions.. Aquatic

environment, pollutants, Trace elements in water and their chemistry, eutrophication and

its significance.

UNIT VI

Chemistry of lithosphere -composition ot soil, soil properties, acid-base and ion exchange

reactions in soil. Micro and macro - nutrients in soil - cyclic processes

Practical

Chemistry of soils under aerated and waterlogged conditions, Chemistry ol lertilized and

unlertilized soils, Effect of organic fertilizers on chemistry of soils, Chemistry of inigation water-

surtace/groundltreated, Estimation of gases in troposphere, Estimation of microclimate in

diflerent cropping systems using weather tracker

Suggested Readings

Connell, D.W. (1997). Basic Concepts of Envircnmental Chemistry. Springer Publication, The

Netherlands

De, A.K. (1992). Environmental Chemistry. Wiley Eastern Ltd,,New Delhi.

De A.K. 2003. Environmental Cherristry. New Age lnternational (p) ltd.

Des W. Connell 2OO5. Basic Concepts of Environmental Chemistry. Taylor & francis

Stanley E Manahan 2OOO. Environmental Chemistry - Sixth edition Lewis Publisher.

ENVIRONMENTAL LAWS AND REGULATIONS 2+O

Objective

To identify most widespread pollutants, setting ambienl standards, establishing control methods

to meet the standards for sustainable development and also mobilize public opinion against

environmental pollution by making people aware of its benefits.
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Theory

UNIT I

Environmental Laws and regulations. Theory and practice of environmental legislation.
Case studies.

UNIT II

Clear Air Act, Resource conservation and Recovery Act.

UNIT III

lndian and lnternational Laws and Regulations.

UNIT IV

Economic implications of environmental pollution. Pollution control policies CosVBenefit
Analysis and other techniques for determining environmental po cies. Pollution levies.

UNIT V

National and Global pollution control policies.

UNIT VI

Economic impact of concept of depreciation of natural resources for computing National
Wealth.

Suggested Beadings

Richard T Wright and Bernard J Nebel. 2OO4. Environmental science. Towards a sustainable
Iulure. Prentice Hall of lndia ' ' ,,, Delhi.

Richard r wrighl.2oo7. Environmen,-, -;ience. Towards a sustainable future. prentice Hall of
lndia. New Delhi.

Shyam Divan and Armin Rosencranz. 2OO1 . Environmental law and policy in lndia. Case
materials and statues. Oxford university press, New Delhi.

EST 504 DEGRADATION OF CHEMICALS IN ENVIRONMENT 2+1

Objective

To impart knowledge on the decomposition of pollutants in the environment by different methods.

Theory

UNIT I

lntroduction - lmportance. Distribution of chemicals in the environment - two phase
partition, processes, fugacity.

UNIT II

Different methods of degradation and their comparison.

UNIT III

Chemical methods - Basics, chemical bonding, properties of electrovalent and covalent
compounds, properties of metals and non metals, Oxidation - Reduction - Hydrolytic -
Photolytic reactions.

tbb



UNIT IV

Oxidation technologies - Ozone/UV radiation/hydrogen peroxide, super critical water

oxidation technology. Photo catalytic degradation of pollutants in water and air.

UNIT V

Fenton method for pollutant degradation. Sonochemical degradation oI pollutants.

Electrochemical methods for degradation of organic pollutants in aqueous media.

UNIT VI

The electron beam process ior radiolytic degradation of pollutants. Solvated electron

reductions.

UNIT VII

Pesticides degradation in soils. Biological degradation - classification of degradative
bacteria. Factors effecting biodegradation kinetics. Enzymatic and nonenzymatic reactions.

uNtT vllt

Degradation of cellulose - under anerobic and aerobic situations. Degradation ol lignin,
proteins, hydrocarbons, synthetic polymers efc.

Practical

Fate of chemicals (fertilizers/pesticides/herbicides) in porous columns Preparation ol column,

Characterization of porous medium, Analyses of leachates at diflerent intervals for relavent

chemical, Analyses ol residual soil in the column tor relavent chemical

Suggested Readings

Pandey Ed BN 2002. Eco-Degradation, Biodiversig and Heafth. Daya Publishing house, Delhi.

Philip C. Kearney and Terry Roberts 1998. Pesticide Remediation in soils and water. John
Wiley & sons

EST 505 BIOOIVERSITY AND CONSERVATION 1+1

Obiective

To understand the variation of the living nature on the planet, manage the genetic diversity by

selection to meet the constancy, changing environmental conditions towards sustaining life by

meeting the food requirements of increasing population.

Theory

UNIT I

Biodiversity - levels of diversity. Signiticance oi Biodrversity - Speciation. Species

abundance and species diversity. Direct and indirect values. Hot spots.

UNIT II

lnsurance cover for future. Loss of Biodiversity- cause and remedies. National Biodiversity

Authority - functions of authority.

UNIT III

State biodiversity Board. Biological diversity act 2002. lnternational convention on biological

diversity (ICBD).
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UNIT IV

Biodiversity conservation in lndia. Principles of conservation -ex sltu and ln situ. Natural
resources and their valuation, Conservation ol natural resources.

UNIT V

Conservation laws and regulations. Peoples bio diversity' register. lntellectual property
Rights, Plants Breeders Right, Farmers'Right in relation to natural resources conservation.

UNIT VI

Management and Restoration of ecosystems. Restoration of disturbed natural ecosyslem,
such as Natural water ways, wetlands, forests and grasslands. Regulatory requirements
for restoration proiects plans for disturbed ecosystems.

Practical

Estimation of species abundance of plants, Estimation ol biodiversity index in terrestrial
ecosystems, Microbial diversity in terrestrial ecosystems, Mapping biodiversity, Biodiversity in
tropical, temperate and sub tropical ecosystems, A mathematical model for biodiversity, visit
to exsiluand ,n sltu conservation centres, Growth analysis of different plant species in different
environments, Classification of ecosystem based vegetation and their distribution in world,
Energy flow in ecosystems, Types of ecosystems - terrestrial ecosystems, Estimating the role
ol abiotic tactors in aquatic ecosystems

Suggested Headings

Bichard T Wright and Bernard J Nebel. 2004. Environmental Science. Towards a sustainable
future. Prcnlice Hall ol lndia. New Delhi.

Richard T Wrighl.2OOT . Environmental Science. Towards a sustainable future. Prentice Hall of
lndia. New Delhi.

VS Agarwaf . 2001. Strategies in environmental conseruation. Kalyani Publishers, New Delhi.

Y. Anjaneyulu. 2004. lntroduction to environmental science. BS Publications, Hyderabad.

AGRICULTURE AND ENVIRONMENT 1+1

Obiective

To acquaint and equip with contribution of agriculture to environmental pollution and its prevention
and control techniques.

Theory

UNIT I

lntroduction to agricultural activities. Agriculture as source ol pollution. Soil profile - general
features.

UNIT II

Soil degradation - Physical degradation: erosion, crusting, hard pan, Conservation of soil
& water, Watershed Management; Chemical degradation: salinity, sodicity, acidity. Biological
degradation.
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UNIT III

Heavy metal contamination - sources, remediation Phytoremediation..

UNIT IV

lmpact of agricultural activities - on soil quality, water quality, air quality, and greenhouse

gases and carbon trading. Prevention ol pollution of the environment caused due to

agriculture:

UNIT V

Safe and eco-friendly technologies: INM and Vermicomposting, lPM.

UNIT VI

Ecofriendly farming systems- Organic Agriculture, nature farming, regenerative, integrated

intensive larming system (llFS), Low extemal input supply agriculture (LEISA).

Practical

Estimation of soil salinity & sodicity, Estimation ot soil loss & run off, Land use capability

classification and alternate land use systems, Analysis ol malor fertilizers, Analysis of organic

manures, Organic farming - certification procedures, Visit to STL & fertilizer control order

laboratory, Visit to pesticides testing / residue analysis laboratory, Visit ol Vermicomposting

site

Suggested Readlngs

Control of Soil fertility by Cook

Encyclopedia of Environmental Sciences by P.R.Trivedi and Gurdeep Ral, APH Pub., New

Delhi

Fundamentals of Soil Science by lndian Society of Soil Science (ISSS)

Guidetines for Soil Based Technologies to optimize land productivity in Andhra Pradesh by A.

Prasad Rao & G. Bhupal Rai by Acharya N.G. Ranga Agricultural university,
Rajendranagar, Hyderabad - 30.

Natural Resources Development Methodologies by U. Aswathanarayana published by BS

Publications, Hyderabad - 095.

Soil Conditions and Plant Growth by Bussel

Soil fertility and tertilizationby Tisdale and Nelson

The Nature and Properties of Soilsby Harry O. Buckman - Nyle C. Brady published by Eurasia

Publishing House (p) Ltd, New Delhi.

Watershed management by Dakshinamurthy

EST - 507 WASTE WATER MANAGEMENT 1+1

Obiective

To acquaint and equip with different aspects ol waste water quality and its management.

Theory

UNIT I

Sources ol Waste Water. Characteristics o{ waste water from domestic, industrial and live

stock production activities.
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UNIT II

Elfects ol waste water - Surface and ground water contamination, ground water recharge.
Standards for drinking (potable) and non portable water.

UNIT III

Water treatment Technologies - Sedimentation, Coagulation and flocculation. Sewage water
treatment - Primary, Secondary and tertiary treatments.

UNIT IV

lndustrial waste water - pollutants and their removal. Bioremediation.

UNIT V

Advanced water treatment practices.

UNIT VI

Agricultural utilization of industrial waste water. Utilization of sewage for Agriculture,
Horticulture and Forestry. Use of saline water for agriculture. lmpact o, irrigation with waste
waters.

UNIT VII

Approaches for regulating waste water reuse in Agriculture. Policy issues to promote waste
water use in Agriculture.

Practical

Sampling ol water and waste water, Physical and physico chemical analysis of waste water,
Estimation of COD, BOD & dissolved oxygen, Estimation of Heavy metals, Assay of coli forms
in water and waste water, Detection of human pathogens I water and waste water, Visit to
common eff luent treatment plant-1 , Visit to sewage treatment plant.

Suggested Readings

Advances in lndustrial Waste Water treatment - P.K. Goel, Techno science Publications (1 999).

Advances in Water treatment technologies, R.K. Trivedi (1998), global Science publications,
Aligarh, UP lndia.

Utilization of Waste water in Agriculture & Aquaculfure, S.N.kaul & et. al , Scientilic Publishers
(lndia), Jodhpur.

Waste Water Engineering - Treatment & Reuse, Metcall & Eddy - Tata Mc Graw- Hill publishing
company Limited (2003).

Waste water treatment, M.N. Rao & A.K Datta - oxford & IBH publishing company Pvt, Ltd,
New Delhi & Kolkata.

EST - 508 SOLID WASTE MANAGEMENT 1+1

Objective

To acquaint and equip the students with difterent methods tor management of solid wastes
and their importance
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Theory

UNIT I

Solid waste: Definition - sources and types - characteristics and classification

UNIT II

Collection, processing and segregation.

UNIT III

Treatment methods for sotid wastes. Landfill technology, lncineration, Pyrolysis.

composting-methods o, composing, maturity and stability indices. Advanced treatment

technologies ol solid wastes.

UNIT IV

Recent methods for minimization of waste generation adopted by industries.

UNIT V

Hazardous Wastes - Sources and types ol hazardous wastes. Environmental toxicity due

to hazardous wastes. Treatment and disposal oJ hospital waste. Management of industrial

wastes.

UNIT VI

Legal accepts of solid waste management. Methods of hazardous waste disposal.

The 3R's Golden Bule ol waste management.

Practical

Methods of sample collection under diflerent situations, Physical & physico chemical analysis

ol solid waste - rural & urban waste, Estimation of essential nutrients in urban & rural waste,

Estimation of harmful metals in urban & rural waste, Microbial analysis of urban & rural waste,

visit to solid waste management units, visit to waste disposal site -land fill, visit to PCB

Suggested Readings

Encyclopedia of Environmental sciences. vol.16 solid waste pollution. P.B. Trivedy &

Gurdeeprai by Akashdeep publishing House, New Delhi - 1 10002

solid waste Management by Velma, l.Grover, B.K. Guha, william hogland and sluart

G. McRae published by Oxford & IBH Publishing Co.Pvt. Ltd, New Delhi'

Environmental studiesby Benny Joseph published by Tata McGraw-Hill Publishing company

Limited, New Delhi.

EST 509 ANALYTTCAL AND INSTRUMENTAL TECHNIOUES tN O+2

Obiective ENVIRONMENTAL SCIENCE

To acquaint the students about the basics of commonly used analytical techniques in the

laboratory.

Practical

chemistry laboratory - Acquaintance with types of chemicals, glassware and equipment,

ireparatitn of standard solutions - ( normality, molarity, mole fraction percent solution, me/|,

ppm) - Standardisation of Hrsoo and AgNo, Collection and preservation of soil and water

171



EST 510 ENVIRONMENTAL IMPACT ASSESSMENT 2+0

Obiective

To asses the effects of human actrvities due to the use of environmental resources on natural
environment and also by the likely adverse effect caused by the environmental changes and
pollution, resulting into ecology imbalance and ecosystem disequilibrium.

Theory

Unit I

Environmental lmpact Analysis: Basic concepts. EIA methodologies: lntroduction, Criteria
for selection of EIA methodologies - review.

UNIT II

EIA for construction of a Hydro electric projects, lndustrial projects, Land clearing projects,
Gas based power stations, Highways and road projects, Coal based power plants and
Entertainment parks.

UNIT III

Sewage disposal: Sewage pollution, Diversion of sewage to clean water bodies and land
fills.

UNIT IV

Prediction and assessment o, impacts on biological, air, noise pollution, and socio-economic
impacts.
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samples Volumetric methods of analysis - Analysis of acidity, alkalinity, hardness of water
sample by titration, Organic carbon estimation by wet digestion method lnstrumental methods
ol analysis - advantages - various techniques ol instrumental methods, coD and total organic
carbon (TOC) analysis, Analysis of pH and EC, relationship betlveen TDS and EC, UV -
visible spectrophotometer - Determination of P, Determination of phenols by spectrophotometer,
Atomic absorption spectrophotometry - Determination of heavy metals by AAS, Flame
photometry - Determination of concentration of Na and K., Chromatography (paper /GLC/
HPLc) - separalion and identification oI phenols, Estimation of air pollutants - analysis of
particulate matter in air samples, Estimation of gases in ambient air using gas analyzer,
Determination o, BoD - titration method and BoD analyzet,lsotopic methods -Techniques,
GM counter, Liquids scintillation counter, Mass spectrometer, Enumeration of microorganisms
& Bioindicators of pollution, Visits to laboratories for seeing the latest instruments

Suggested Readings

Neelima Rajvaidya and Dillip kumar Markandy 2OO5. Environmental anatysis and

Skoog, D.A. and J.J.Leary. 1992. Principles of lnstrumentation Analysis. Saunders College
Publishers, New York

Skoog, D.A., D.M.West and F.J.Holler. 1996. Fundamentats of Anatytical Chemistry. Saunders
College Publishers, New York

Sawyer, C.N., McCarty, P.L. and Parkin, G.F. 1994. Chemistry for Environmental Engineeing.
McGraw Hill lnc. New York. p.658

lnslrumentation. A.P.H. Publishing corporation, New Delhi.



UNIT V

collection o{ data sets for ElA. EIA status in lndia, statutory requirements, conceptual
limitations.

Suggested readings

Anjaneyulu Y 2OO2. Environmental lmpact Assessment BS publications, Hyderabad.

Abbasi SA and Arya Ds. 2004. Environmental tmpact Assessment Availabte Techniques,
Emerging lrends. Discovery Publishing house, New Delhi.

Manoharchariya - Principles of Environmental Studies.

EST 511 NATURAL RESOURCE AND ENVTRONMENTAL ECONOMTCS l+i

Obiective

To impart knowledge on relationship between conservation, extraction, and exploration o{
resources and on economic efficiency ol utilizing natural resources

Theory

UNIT I

Natural resources and economic growth

UNIT II

Resource scarcity and environmental degradation - optimum management o{ resources:
land, water lorestry, Iisheries and minerals

UNIT III

Bole of institutions and suitability o{ technologies - management of energy resources -
allocation of natural resources over time

UNIT IV

common property resources - concept o, capacity sharing - investment decisions related
to resource development relationship between conservation, extraction and exploration of
resources - economic efriciency and maximum social well being - social welfare function
and criteria for economic policy.

UNIT V

Environmental and ecological economics - vision and methods - ecological economics ol
energy

UNIT VI

Environmental problems in developing countries - conflict between technology and
environmenlal protection -
UNIT VII

International trade, ioreign investment policies and environmental issues - measurement
of environmental impact - cost benefit analysis - environmental protection, legislation,
carbon taxes, subsidies and efficient charges.
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uNtT vilt

Role of government in resource and environmental management.

Practical

Resource inventory assessment techniques - working out depletion rate ol land, water, Fisheries

Iorests and minerals - visit to case areas of resource degradation due to air, Land and water

pollution and assessment - Use of biological coeflicients in assessment - pro.iection ot

contingency markets in loss estimation - willingness to pay concept and its quantification -
assessment of environmental impact - resource development and social benetit cost analysis

- analyzing the trade ofl on resource development vis a vis environmental management -
Discussions on environment and poverty - population - development - environment, Tax policies

- the context and relevance ol the Poltuter Pays Principle (PPP) and the User Pays Principle

(UPP), The relevance of the economic principle ol optimality to environmental sustainability in

natural resources use - forecasting future resource base - discounting technique - use of

multiple objective criteria in environmental planning - Regulation agencies and strategies in

lndia

Suggested Readings

Aswathanarayana U 2006. Natural Resources Development Methodologies. BS Publications,

Hyderabad

Jayanta Bagchi 2003. Agriculture and WTO oppoftunity tor lndia. Samskriti, New Delhi.

Misra SK and Puri VK 2005. lndian Economy. Himalaya Publishing House.

EST 512 ENVIRONMENTAL POLLUTION 2+1

Obiective

To impart knowledge on causes effects and control ol different types of pollutions in the

environment.

Thery

UNIT I

Clean Air, definition - Causes of air pollution. Particulate and non-particulate matter in air.

Air Quality standards. Automobile industrial and agricultural activities in relation to air

pollution. Air pollution and its effect on biological systems.

UN[-U

Green house gases, Global warmrng, Building super Forests for Scrubbing excess CO2

Ozone depletion and other aberrations - Effects on atmosphere, human, plant and animal

life.

UNIT III

Prevention of air pollution - Role of llora and torest stands. Emission standards. Air pollution

control technologies.

UNIT IV

Noise pollution - Sources, limits. Sound absorption and insulation. Noise pollution control

Technologies.
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UNIT V

Water pollution - sources, elfects and control measures of water pollution.

UNIT VI

Soil pollution- sources, effects and control ol soil pollution.

UNIT - VII

Marine pollution- causes, effects and control measures.

uNlT vlll

Thermal pollution -causes, eflects and control measures. Badio active pollution-causes,

eflects and control measures.

Practical

Estimation ol SO, & NO, in air, Estimation oi respirable dust and suspended particulate matter

in the air, Estimation of eo, and o, in air, Determination of noise, Assessment of soil pollution,

Assessment of waler pollution, Visit to Radio Trace Laboratory

Suggested readings

Air Pollution, S. K. Agarwal by A.P.H. Publishing Corporation New Delhi' 2005.

Text book of environmental engineerng. P Venugopal Bao' Prentice hall o{ lndia 2002.

Text book of Environmental Science and Technology M. Anji Beddy, B.S publications 2007.

Encyctopaedia of Environmental sciences, vo!-25 Noise pollution by P.R Trivedi and Gurdeep

Raj.

Environmental Chemistryby B.K Sharma by Goel Publishing House, Meerut

BIOREMEDIATION 1+1

Objective

To acquaint and equip the students with different techniques of controlling of pollution by using

biological agents.

Theory

UNIT I

lntroduction. Bioremediation -Definition, Needs and limitations, Comparison with other

remediation methods. Types of Bioremediation - Microbial and Phyto remediation.

uNlT ll

Bioaugmentation of naturally occurring microbial activities: - environmental modification -
use of co-substrates, oxygen supplementation ( composting and aerobic bioreactors, rn

sifuaeration) - Nutrients and lertilizers (N& P, soilfertilization and land treatment for disposal

of oily wastes, aquifer nutriation, olephilic fertilizers).

UNIT III

Bioremediation of surface soil and sludges, Bioremediation of subsurface material,

bioventing, plumes treatment.

EST 513
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UNIT!V

Organic contaminants and bacteria - biodegradation of hydrocarbons under anaerobic
conditions - Petroleum contamination - environments contaminated by polycyclic aromatic
hydrocarbons - nitro aromatic compounds - Bioremediation of metals.

Practical

Selection of sites polluted with organics for bioremediation, Assessing the physical, Chemical
and biological properties of the selected site of pollution, Growing of appropriate microorganism/
plant sps., Monitoring the changes in the content of pollutant metal

Suggested Readings

lndu sheker thannur 2006. Environmental Biotechnology - Basic concepts and Application.lK
lnternational Pvt Ltd.

Philip C Kearney and Terry Roberts 1998. Pesticide Remodiation in Soils and Water. JohnWiley
& Sons

Sharma Ra 2OO7. Environmental Biotechnology, Pointer publisher, Jaipur.

Wise DL 2005. Global Environmental Biotechnology. Elsevier

EST 514 ECOFRIENDLY TECHNOLOGIES IN AGRICULTURE 1+1

Objective

To impart knowledge on environmentally safe agricultural technologies.

Theory

UNIT I

Agricultural productivity. Management ol Agricultural Ecosystem - Soil erosion Deposition
- Water management - Ecologically balanced exploitation of soil, water and air resources.

UNIT II

lntegrated nutrient management - Alternate sources for plant nutrients - Biomanure,

Vermicompost, Bio fertilizers, Plant Growth Promoting Rhizobacteria (PGPR), Green leaf

manure, Soil amendments, slow release lormulation - N - lignin.

UNIT III

IPM - Biopesticides, Biocontrol agents, Trap crop for Pest control.

UNIT IV

Waste utilization - Composting technology lor organic waste recycling, Biogas production

from solid and liquid waste. Utilization of solid and liquid wastes from agriculture to conversion
into single cell proteins, fuels, feeds and lertilizers.

UNIT V

Less input agriculture. Organic agriculture - Concepts and Prospects.

Practical

lntegrated farming system - Water conservation techniques, Compost making - Vermicompost
preparation and analysis of compost, Biofertilizers - PGPR organism usage, Bio pesticide
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preparationandusage,Biocontrolagentshandlingandusage,Biogastechnologylor.waste
utilization - analysis of raw material a-nd post treatment waste, Visit to biofertilizer unit, Visit to

Biogas production unit

Suggested Readings

Benjamin wolf and Goerge H. snyder 2004. Sustainable soils the place of organic matter in

sustaining soils and their pioductlvlty. lnternational Book Distributing co.

Trivedy BK and Arvind Kumar, 1998. Ecotechnology tor pottution control and Environmental

Management. Enviro media, Karad.

EST 515 BIOFUELS FOR GREEN ENVIRONMENT 1+1

Obiective

Toacquaintandequipthestudentswithdifferenttechnologiesforenergyproductionlrom
biomass,

Theory

UNIT I

lntroduction to Biojuels and energy scenario ol lndia,

UNIT II

Bio-diesel crops ol lndia. Agronomic management for maximizing yields ol bio-diesel crops.

Carbon sequestration potJntial of energy plantations. ln-vitro technology and vegetative

propagation of bio{uel croPs.

UNIT III

Environmental and economic cost-benefit assessment of bio-diesel crops, Phyto-chemistry

of various bio-fuel crops, conversion processes of latty acid into bio-diesel. Potential of

alcohol production from agri-residues, starch and sugar based crops'

UNIT IV

Biophysical technologies Jor energy production Irom biomass, Hydrogen luel production

from biomass, its limitations and advantages. Production of Biogas lrom farm, municipal

and industrial wastes.

Practical

Demonstration of bio gas production lrom cow dung, poultry manure, Alcohol production from

molasses, rice grain, iorghum seed, Mass propagation of bioluel plants in vitro, Development

of indices to understand the impact of Biofuels plantation, study of agronomic management of

bioluels, Development oJ package of practices lor bioluel plantations, Filed trips to understand

the working o{ commerciai planta in biofuel production, Study the viability of farmer partlcipation

in taking up biofule Plantations

Suggested Readings

Banwari lal and Reddy MRUP. Wealth from waste- Teri press, New Delhi'

Satish Kumar tvlehla 2007. Bio fuel Plants - Cultivation Practices & seed bank. Awishkar

Publication, jaipur.
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EST 515

Objective

Practical

ENERGY AND ENV]RONMENT

CLIMATE CHANGE AND ENVIRONMENT

1+1

Jo acquaint and equip the students with energy resources and their impact on environment.Theory

UNIT I

Energy systems of the biosphere - autotrophy and heterotrophy - co, fixation, respiration,fermentation - energy flow in the ecosystem .

UNIT II

Energy demand and outrook.- grobar and rndian perspectives - forms of energy - potentiar
and kinetic energy - conversio; and conservation ot Lnergy.

UNIT IlI

Energy resources - conventional and non -conventional sources - energy from sun, oceanand wind - geothermar and nucrear energy - energy from fossir fu"r - 
"nEigyiio, 

;it-;"."- fuel wood energy.

UNIT I V

Nationar programmes on non ronventionar energy sources - churah, biogas, wind, producer
gas, biomass. Effect of energy generation on eniironment - contribution-to iror"ii"iiiing,acid rain etc.

Study ol photosynthetic efriciency of.nlalts, Study of photosynthetic efficiency or brue-green
algae and microorganisms, Assay of ce fixation by prants and microorgariir",-Hyoiogen
production by microorganisms, Harnessingiwind energy and estimation ot winJ energy p'otentiat,
solar cooker and sorar driers, Energy pioduction i.ugh pvrorv.is, smokeress churah andenergy efficiency, Biogas production from cowdung, cxjproduction efiiciency or *asG ott,e,,than cow dung, Ethanor production and assay, Eriergy iroduction through fuer ce s, Energyefficiency of ditferent fuers rike fuer wood, keiosine, [Fc, et"., Anarysis 

-of 
exnausi g; from

automobiles, Visit to sorar energy centre / wind tarms, Estimation of energy dem"nJ 
"ni 

oruoor
Suggested Readings

Fowler, J.M. 1984. Energy and Environment. McGraw Hill Co., New york.

Grathwohl, M. wortd Energy suppry - Resources, Technorogies, perspectives - 19g2. WDEG
Publications, New york.

Banwari lal and Reddy MRUp. Weatth from waste. Teri press, New Delhi.

EST 517

Objective

1+1

To iJnpgl knowredge on impact of change if crimatic conditions on environment and cropproductivity and soil fertility.
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Theory

UNIT I

Global climate change, problems and uncertainties in food security - lmpact on crop

productivity and soil f ertility.

UNIT II

Greenhouse gases - CO", CHo, NOx, CFCs etc. - Change in Concentration of greenhouse

gases in atmosphere , global warming potential, source - sink ratios and atmospheric

loading rates efc. o3 depletion and temperature changes. Mitigation options of greenhouse

gases. CO. enrichment studies and plant response.

UNIT III

E/n,no impact on Climatic {luctuations over lndia, climate change and global desertilication

process, cyclone - flood - drought - hurricane. Atmospheric brown clouds.

UNIT IV

Forest fire and oil sleek on climate change. Adaptation mechanisms in plants and animals

to climate change.

UNIT V

Ongoing efforts on climate change research. Bole ol Global circulation models in predic{ing

climate change scenarios, assessing global shift in monsoon pattern and its impact on

productivity and soil fertility.

Practical

fvlethodologies lor collection and quantilication of greenhouse gases (CO,, CH4, NOx ) in

terrestrial and aquatic ecosystems, Methane production and emission potentials., Estimation

of aerosol, SO, and particulate matter, Qualitative and quantitative assessment of methanogens,

methanotroph!, nitrifies, sulfate reducers, CO, enrichment and its impact on physiology of

plants and lood web, Measurements oI CFC and O. from gas samples, Global circulation

models

Suggested Readings

Amrita N Achanta 1 993. Ihe ctimate change Agenda. An lndian Prospective. Tata Energy

Research lnstitute

Co, Mitigation and the lndian Transport Sector. Tata energy research lnstitute

Thomas E Lovejoy and Lee Hannah 2005. ctimate change and Biodiversity. Teri New Delhi.

ENVIRONMENTAL FORECASTING AND

ENVIRONMENTAL SYSTEM ANALYSIS

1+1

Obiective

To acquaint and equip the students with different methods ol environmental lorecasting and

techniques of analysis of environmental quality management.
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Theory

UNIT I

Weather, climate, Agro climatic zones. Observations and tools for environmental forecasting.

UNIT II

Methods of forecasting - synoptic, statastical & numerical. Short, medium and long range
weather forecasting. Forewarning of drought lorecasting ol dust storms, cyclones and
other weather related aberrations.

UNIT III

Techniques and systems of analysis for environmental quality management.

UNIT IV

Application of crop simulation models in assessing the impact o, alimate change scenarios

UNIT V

Weather based agro - advisories. Models lor evaluating environmental management
alternatives. Application of systems analysis lor air, water, soil and hazardous waste
management.

Practical

Recording observation in meteorological observatory, Visit to automatic weather station, Analysis
of weather data for identifying extreme weather events, Tools in cyclone forecasting, Agro-
met advisory, Visit to Met-Centre, Hyderabad, Crop weather models, Methods of application of
short range weather forecasting, Methods of application of medium range weather forecasting,
Methods of application of long range weather forecasting

Suggested Readlngs

Anji Reddy 2001 . Remote Sensing and Geographical lntormation Systems. BS publication,
Hyderabad.

Muralikrishna lv 2001. spatial lnformation Technology - Remote sensing and Geographicat
lnformation System. BS Publication, Hyderabad.

Padmanabha murthy B 2004. Environmental Meteorology.l. K lnternational pvt Ltd. New Delhi

EST 519 REMOTE SENSING AND GtS AppLtCATtONS 2+1

IN ENVIRONMENTAL SCIENCE

Objective

To acquaint and equip with the techniques ol Remote sensing and apptication of Gls in
environmental science.

Theory

UNIT I

Remote sensing -Terminology; Physics ol radiant energy - Electro Magnetic Spectrum,
Radiation laws; interaction of electromagnetic radlation with almosphere and earth surface;
resolution - spatial, spectral, radiometric and temporal; typical spectral rellectance properties
- vegetation, soil and water;
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UNIT II

lndian space programmes and centers; platforms -sun synchronous and geostationary;
sensors - active, passive, thermal, microwave; Major IRS missions, LANDSAT series,
IKONOS series, SPOT series, ENVISAT, Meteorological satellites- NOAA, INSAT serles,
Ocean monitoring satellites.

UNIT III

lmage interpretation - elements and techniques; spectral charateristics of soils; Digital
lmage Processing techniques - geometric errors, radiometric errors; lmage enhancement
techniques - spectral and spatial; image classif ication-supervised and unsupervised;
accuracy assessment; change detection studies.

UNIT IV

GIS- applications, data structures, analytical tasks useful for spatial analysis. Map projection

- properties; types; map relerence systems -lnternational, lndian and ad,acent contries.
Cartography -types and classification, symbols, map layout -annotation, scale, lettering,
legend, North point, geographical values erc.

UNIT V

Application of remote sensing and GIS: Crop inventory- crop identification, acerage
estimation, production forecasting, crop condition assessment. Land use/ land cover
mapping and monitoring. Soils and land degradation studies. Application in watershed
characterization and mapping. Application in weather forecasting and disaster management

- droughts, floods etc. Application in lndustrialization, urbanization, mining etc.
Environmental Pollution monitoring.

Practical

Study of spectral signatures of different objects ( soils, crops, water body etc) using spectro -
radiometer - calculation of spectral indices, Use of infrared thermometer - study of diurnal
temperature variations of different obiects, Handling of GpS, Study of toposheets - map
language - preparation of basemaps using light table, Browsing National Data centre (NDC)
web site to select cloud free satellite data of study area, Relation database management for
GIS in MS Access, lntroduction to remote sensing soft ware ( ERDOS/ ENVI/ lDRlSl). lmporting
satellite data & toposheets, Digital image processing ( DIP) techniques - Geo rectification, Dlp-
lmage enhancement - Band ratioing liltering techniques, DIP - Unsupervised classification for
mapping land use /land cover mapping, DIP - supervised classification - Accuracy assessment,
lntroduction to Gls software - Arc GIS / ARC vied Arc lnfo., Using arc tool box ol Arc Gls, on
screen digitization, overlaying analysis etc., Map preparation, legend, graticules, North arrow,
scale etc., Visit to NRSA, Visit to APSRAC / JNTU/ AP forest Academy.

Suggested Reading

Anji Reddy M 2oo2. Remote sensing and Geographical lnformation systems second edition.
B.S Publication, Hyderabad

David Martin 2002. Geographic information Systems socio economic appticatbn, Routledge,
London

Mural Krishna 2OO1. Spatial lnformation Technology - Remote Sensing and Geographical
lnformation systems. B.S Publication, Hyderabad.

Thomas M. Lillesand and Ralph w. kiefer 2OOO. Remote Sensing and lmage lnterprctation.
John Wiley & Sons, lnc.
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EST520 ENVIRONMENTALBIOTECHNOLOGY 1+1

Cbiective

To impart knowledge on role ol microbes and genetic engineering in control of environmental
pollution.

Theory

UNIT I

Effects of pollutants on physiology and genetics of prokaryotes and eukaryotes.

UNIT II

Aerobic processes: aeration and oxygen transfers - aeration equipment and performance

- site and process selection - regionalization and location related to development - energy

requirements - odor control - primary settlement - activated sludge - rotary biological

contactors - Deep shaft treatment - tertiary treatment - sludge thickening - Dewatering -
digestion -
UNIT III

Application to land anaerobic treatment of etfluents - process option - Disinfection: use ol

ozone, hydrogen peroxide, chlorine - other disinfectants -
UNIT IV

Waste water treatment in developing countries - waste stabilization ponds - aerated

lagoons, oxidation ditches, biomethanation - industrial treatments

UNIT V

Solid wastes - municipal refuse composition - landfill sites and reluse emplacement

strategies - refuse degradation - landfill products and site exploitation - toxic and hazardous

wastes and co-disposal - control and optimization and exploitation of landfill gas -
UNIT VI

Composting - agricultural alternatives - straw decomposition - probiotic organisms - role

ol the lactic acid bacteria in silage additives.

UNIT VII

Mineral leaching with bacteria - microorganisms involved in the sulfide mineral leaching -
chemistry o, sulfide mineral oxidation by bacteria - exploitation of bacterial sulfide mineral

oxidation - dump and heap leaching - rn srlu bacterial leaching ot ore - mineral concentrate-

leaching - utilization of bacterially generated solvents - heavy metal pollutants removal by

bioaccumulation Degradation ol toxic wastes -
UNIT VIII

Mechanisms of detoxi{ication - biotechnological remedies - waste recovery - single cell

protein - biogas technology.

UNIT IX

Microbial control oI environmental pollution: Role of genetic engineering in environmental

pollution abatement - Catabolic plasmids as natural vectors - physical and genetic overviews

- genetic engineering of genes lor augmenting pollution abatement in microbes and plants

- use of immobilized microbes for waste recycling - immobilized enzymes in pollution

abatement.
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Practical

Assessment oI the strains for removal ol BOD, Assessment oI the strains for removal of COD,

TOC, Estimation of oxygen mass transler in waste waters using aerators, Microbial analysis ol

Ilocs in activated sludge system, Measurement of specific Substrate removal by different

microbial system, lnfluence ol bacteria, fungi and actinomycetes on the composting of different

farm wastes, value added products from biological treatment processes, Ethanol production

from immobilized process, Biological decolourization using microbial columns, Estimation ol

the efficiency of bacterial, lungal and actinomycetal strains for absorption ol heaw metals,

Assessing the survival of plant pathogens during composting, Assessing the survival of animal

and human pathogens during composting, lsolation ol mineral leaching bacteria from sulphur

ores, Dilferentiation of the strains based on their protein protile, Estimation of changes in the

expression of proteins during growth on specilic substrates, Extraction and analysis of DNA

from microbial strains, Translormation of heavy metal resistance lrom one strain to another

through plasmids.

Suggested Readings

B.D. Singh, Biotechnology expanding hotizons, Kalyani Publishers 2004'

G.B. Pathade, P.K. Goel, Biotechnotogy in Environmental Management, (2004) ABD Pubisher'

Jaipur (lndia)

R.A. Sharma, 2OO7 , Environmental Biotechnology, Poinle.|. Publisher, jaipur - (Ra!), lndia.

R.K. Trivedi & Sadhana sharma, 2OO5, Biotechnological Applications in Environmental

Management. BS Publications, Hyderabad (AP), lndia.

List ol Journals

American-Eurasian journal of Agricultural and Environmental Sciences

Annals of Agricultural Research, Down to earth.

Ecology-Environment and Conservation, Enviro Media

Environment lnternational, A journal of environmental science, Risk and Health.

Environmental Health: A global Access Science Source.

Environmental pollution

lndia Green File ,Centre For Science and Environment.

lndian Journal of Environmental Health

lndian Journal ol Environmental Health Protection

lnternational Journal of Environmental Science and Technology.

Journal of Environment biology

Journal ol Environmental Quality.

Journal ol Environmental Science and Engineering (JESE), NEERI

Journal of Potassium Research ,Potash Research lnstitute, Gurgoan, Haryana

Journal of the lndian Society of Soil Science.

Journal of Water and Environment Technology.

Pollution Research, Enviro Media.

Research .journal of Environmental Sciences.
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Science and Culture, lndian Science News Associalion
Terra Green.

The Open Environmental and Biological Monitoring Journal.
The Open Environmental Engineering Journal.
Water, air and soil pollution

e-resources:

www.agrosbiotech.de

WWW. Elsevier.com

www.seacologv.org

www.earthsystems.org

www.enn.com (enn-environmental news network).
www. envirolink.org

www.G reenpeace.org

Suggested Broad topics for Master's Research

Bioremediation

- Phytoremediation

- Microbialremediation

Assessmenl and management of

- Water pollution

- Soil Pollution

- Air pollution

Assessment of pollutants through remote sensing and Ggs

Management of solid wastes of

- Muncipalities

- lndustries

- Agriculture

- Hazardous

Management of waste water of

- Municpalities

- lndustries

- Agriculture

Methodologies for collection and quantification of greenhouse gases interrestrial and aquaticecosystems

Global circulation models lor predicting climate change scenarios
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GENETICS AND PLANT BREEDING

Course Structure - at a Glance

CREDITSCOURSE TITLECODE

2+1

2+1

2+'l

2+1

2+1

2+1

1+1

2+1

2+1

2+1

2+1

2+1

2+1

2+0

1+l

2+1

2+1

1+0

20

2+O

2+1

2+1

2+O

2+0

2+0

2+1

3+0

2+1

2+1

1+0

1+0

45

Principles of Genetics

Principles ol Cytogenetics

Principles of Plant Breeding

Principles ot Quantitative Genetics

Mutagenesis and Mutation Breeding

Population Genetics

Heterosis Breeding

Cell Biology and Molecular Genetics

Biotechnology tor Crop I mprovement

Breeding lor Biotic and Abiotic Stress Resistance

Breeding Cereals, Forages and Sugalcane

Breeding Legumes, Oilseeds and Fibre Crops

Breeding for Quality Traits

Gene Regulation and ExPression

Maintenance Breeding, Concepts of Variety Beleaae and

Seed Production

Germplasm Collection, Exchange and Quarantine

Data Base Management, Evaluation and Utilization Of PGR

Master's Seminar

Master's Besearch

Plant Genetic Resources and Their Utilization

Advances in Quantitative Genetics

Genomics in Crop lmProvement

Cellular and Chromosomal Manipulations in Crop lmprovement

Advanced Plant Breeding SYstems

Crop Evolution

Breeding Designer CroPs

Advances in Breeding of Malor Field Crops

Microbial Genetics

ln Situ and Ex Situ Conservation of Germplasm

Doctoral Seminar I

Doctoral Seminar ll

Doctoral Research

GP501-

GPs02-

GP503-

GP504"

GP5O5

GP5O6

GP5O7

GP508-

GPs09-

GP51O

GP51 1

GP512

GP513

GP514

GPs15

'Compulsoty for Mastels prugrammei " Compulsory tor Ph. D. programme

$ cross listed with ssr 5t6

Minor Departments

Plant Molecular Biology and Biotechnology

Biochemistry
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GP 516$

GP 517

GP591

GP539

GP6O1

GP6O2

GP603*

GP604.',

GP60s"-

GP6O6

GP6O7

GP6O8

GP6O9

GP6lO

GP 691

GP 692

GP 699



Statistics and Mathematics

Entomology

Plant Pathology

Plant physiology

Supportin g Departments

Statistics and Mathematics

Entomology

Plant Pathology

Plant physiology

Non credit compulsory courses

CODE COURSE TITLE CREDITS

PGS 501

PGS 502

PGS 503

(e-course)

PGS 504

PGS 505

(e-course)

PGS 506

(e-course)

1+0

0+1

0+1

0+1

1+0

1+0
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GP 501

Obiective

PRINCIPLES OF GENETICS 2+1

This course is aimed at understanding the basic concepts of genetics, herping students todevelop their analytical, quantitative a;d problem solvirij skills from classical to molecutargenetics.

Theory

UNIT I

Beginning of genetics; Cell structure and cell division; Early concepts of inheritance, Mendel,slaws; Discussion on Mendel's paper, Chromosomat tt 
"ory 

of inheritance.
UNIT II

Multiple alleles, Gene interactions. sex determination, differentiation and sex-rinkage, sex-influenced and sex-rimited traits; Linkage-detection, estimarion; Recombinarion ano-genelc
mapping in eukaryotes, Chiasmata ant the time oi crossing over,
UNIT III

Somatic cell genetics,

UNIT IV

Structurar and numericar changes in chromosomes; Variation in chromosome number;
Nature, structure and reprication or the genetic materiar; Basic featrr""otbNa i"f[."iion
rn vlvo; DNA modification and restriction; organization of DNA in chromoso."r;-C"n"to
code; Protein biosynthesis; Split genes; Tranilation and Genetic code.

UNIT V

Reguration of gene activity in prokaryotes; Morecurar chaperones and gene expression.
Gene reguration in eukaryotes, RNA eoiting. Gene sirencing, Anti-sense RNI anJri6oiv."";
Micro-RNAs (miHNAs)

UNIT IV

Genetic fine structure analysis, Allelic complementation; Transposable genetic elements,
overlapping genes, Pseudogenes, Oncogenes, Gene families and clust6rs.

UNIT V

Molecular mechanism of mutation, repair and suppression - reverse mutations and
suppressor mutations.

uNtv vt

Extra chromosomal inheritance - Genetics of mitochondria and chloroplasts

UNIT VII

Population - Mendelian population - Random mating population - Frequencies of genes
and genotypes-Causes ol change: Hardy-Weinberg equilibrium.

UNIT VIII

Gene isolation, synthesis and cloning, genomic and cDNA libraries, PCR based cloning,
positional cloning; Nucleic acid hybridization and immunochemical detection;
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UNIT IX

Genomics and proteomics; Functional and pharmacogenomics; Metagenomics'

UNITX

Concepts ol Eugenics, Epigenetics, Genetic disorders and Behavioural genetics'

Practical

Laboratoryexercisesinprobabilityandchi-square,Demonstrationofgeneticprinciplesusing
Luoi"tory org"nis.s, inrororohe mapping using three point test cross, Tetrad analysis,

tnouction ano-oetection of mutations tnrougn genetic tests, DNA extraction and PCB amplitication'

Li""i.pnor".i, - uasic principtes ano r-uniing ot amplilied DNA, Extraction of proteins and

;;fi;; - use ol Agrobacreirum mediated riethod, Biolistic gun; practical demonstrations'

Detection of transgenes in tne exloJptant material, Visit to transgenic glasshouse and learning

the practical considerations.

Suggested Readlngs

GardnerEJ&SnustadDP.lggl.PrinciplesotGenetics.JohnWiley&Sons.

Klug WS & Cummings MR. 2OO3' Concepts of Genstics' Peterson Edu'

Lewin B. 2008. Genes tX. Jones & Bartlett Publ'

Russell PJ. 1998. Genetics. The Benzamin/Cummings Publ' Co'

Snustad DP & Simmons MJ. 2006. Genetics' 4th Ed' John Wiley & Sons'

Strickberger MW .2OO5. Genetics (lll Ed)' Prentice Hall' New Delhi' lndia

Tamarin RH. 1999. Principtes of Genetlcs' Wm' C' Brown Publs'

UppalS,YadavR,Subhadra&SaharanRP.2oo5.PracticalManualonBasicandApplied
Genetics. Dept. ot Genetics, CCS HAU Hisar'

GP 502

Objective

PRINCIPLES OF CYTOGENETICS 2+1

To provide insight into structure and functions of chromosomes, chromosome mapping,

polyploidy and cytogenetic aspects of crop evolution.

Theory

UNIT 1

Architecture of chromosome in prokaryotes and eukaryotes - Terminology, euchromatin

and heterochromatin; karyotype and techniques ,or karyotyping; Banding patterns tor

identification of chromosomes - c value paradox - DNA content (genome size) and

adaptability, Split gene; Specialtypes of chromosomes- lamp brush chromosomes, polytene

chromosomes B chromosomes and sex chromosomes.

UNIT II

Mitosis cell cycte-significance of mitosis; Meiosis cell cycle-signiticance ol meiosis,

Ditferences between mitosis and meiosis - significance; Crossing over-mechanisms and

theories ol crossing over.
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uNtr tlt

Recombination models and cytological basis of crossing over; Structural chromosomal

aberrations, Deletions - types of deletions, origin and occurrence - meiosis and breeding
behaviour of deletion heterozygote, genetics of deletions; Duplications - origin, types of
duplications - chromosome pairing and crossing over at meiosis in duplicate heterozygotes,
phenotypic etfects ol duplications; Bridge-breakage - fusion cycle in corn. Roie of

duplications in plant breeding and evolution; lnversions: origin, types of inversions - meiotic
pairing in inversions-detection and uses of pericentric and paracentric inversions; Breeding
behaviour of inversion heterozygotes, Role of inversions in evolution and karyotype; Breeding

behaviors ol translocation heterozygote - Permanent hybrids in Oenothera- Robertsonian

translocations, detection and uses; Numerical chromosomal aberrations: classification;

Euploidy; Haploidy - Terminology and classification of haploids; Origin, occurrence and
production of haploids Detection of haploids Phenotypic et ects of haploids - Meiosis and

Breeding behaviour of haploids. Use ot haploids in plant breeding.

uNlT lv

Polyploidy - autopolyploidy, Origin and types of autopolyploids, Meiotic behaviour in

autopolyploids - Autotriploids and autotetraloids; Allopolyploidy - segmental allopolyploidy

- Genome analysis of allopolyploids - Evolution of important polyploid crops - Wheat,

Tobacco, Brassica and Cotton; Aneuploidy - hyperploids - trisomics and tetrasomics;
primary lrisomics and secondary trisomics, Meiotic behaviour in trisomics and uses;

Balanced tertiary trisomics in hybrid seed production - Trisomics in polyploids; tetrasomics;

Aneuploidy - hypoploidy-Monosomics and nullisomics - Method of production of
monosomics - Meiotic behaviours ol monosomics - Monosomics in maize; Production of

nullisomics - Meiotic behaviour of nullisomics - nullisomic analysis, use of nulisomics in

locating genes on chromosomes; Alien gene transfer through chromosome manipulations

- transfer of genome to 4x and 6x wheat - transter of genome in the genus Arachis.

UN]T V

Trans{er of individual whole chromosome - alien addition lines - alien substitution lines;

Apomixis - Evolutionary and genetic problems in crops with apomixis; Chromosome painting,

chromosome walking and chromosome jumping; Artiticial chromosome construction and

its uses; Reversion of autopolyploids to diploids; Genome mapping in polyploids.

UNIT IV

Fertilization barriers in crop plants at pre-and post-fertilization levels- /n vltrotechniques to

overcome the fertilization barriers in crops; Chromosome manipulations in wide hybridization;

case studies - Production and use of haploids, dihaploids and doubled haploids in genetics

and breeding.

Practical

Learning the cytogenetics laboratory, various chemicals to be used for lixation, dehydration,

embedding, staining, cleaning etc. - Microscopy: various types ol microscopes - Observing

sections ot specimen using Electron microscope; Preparing specimen for observation - Fixative
preparation and lixing specimen for light microscopy studies in cereals - Studies on the course

of mitosis in wheat, pearl millet - Studies on the course ol mitosis in onion and Aloe vera -

Studies on the course of meiosis in cereals, millets and pulses - Studies on the course of

neiosis in oilseeds and forage crops - Using micrometers and studying the pollen grain size in

rarious crops -Various methods of staining and preparation of temporary and permanent slides
- Pollen germination in vivo and ,n vitro,' Microtomy and steps in microtomy; Agents employed
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forthe induction ol various ploidy levels; Solution preparation and application at seed, seedling
level - ldentification ol polyploids in diflerent crops - lnduction and identilication oI haploids;
Anther culture and Ovule culture - Morphological observations on synthesized autopolyploids

- Observations on C-mitosis, learning on the dynamics of spindle fibre assembly - Morphological
observations on alloployploids - Morphological observations on aneuploids - Cytogenetic analysis
ol interspecilic and intergeneric crosses - Maintenance of Cytogenetic stocks and their
importance in crop breeding - Various ploidy levels due to somaclonal variation ; Polyploidy in
ornamental crops-Fluorescence rh srtu hybridization (FISH)- Genome ln sfru hybridization (GISH).

Suggested Readings

Becker K & Hardin. 2OO4. The World of Cell.Sth Ed. Pearson Edu.

Carroll M. 1989. Organelles. The Guilford Press.

Charles B. 1993. Drbcusslons in Cytogenetics. Prentice Hall. 14

Oarlington CD & La Cour LF. 1969. Ihe Hanclling of Chromosomes. Georger Allen & Unwin
Ltd.

Elgin SCR. 1995. Chromatin Structure and Gene Expression IRL Press.

Gray P. 1954. The Mirotomist's Formulatory Guide. The Blakiston Co.

Gupta PK & Tsuchiya T. 1991. Chromosome Engineering in Plants: Genetics, Breeding and
Evolution. Part A. Elsevier.

Gupta PK. 2OOO. Cytogenetbs. Rastogi Publ.

Johannson DA. 1975. Plant Micrctechnrgue. McGraw Hill.

Karp G. 1996. Cell and Molecular Biology: Concepts and Experimenfs. John Wiley & Sons.

Khush GS. 1973. Cytogenetics of Aneuploids. Academic Press.

Sharma AK & Sharma A. 1988. Chromosome Techniques: Theory and Practice. Butterworth.

Sumner AT. 1982. Chromosome Banding. Unwin Hyman Publ.

Swanson CP. 1960. Cytology and Cytogenetbs. Macmillan & Co.

Singh B D 2006. Genetics. Kalyani Pubnlishers, New Delhi.

Singh B D 2006. Plant Biotechnology, Kalyani Publishers, New Dethi

Strickberger, M.W. Genetics.

GP s03 PRINCIPLES OF PLANT BREEDING 2+1

Objective

To impart theoretical knowledge and practical skills about plant breeding objectives, modes ot
reproduction and genetic consequences, breeding methods for crop improvement.

Theory

UNIT I

History of Plant Breeding (Pre and post-Mendelian era); Objectives of plant breeding-
characters improved by plant breeding; Domestication - Changes in plant species under
domestication, patterns of evolution in crop plants; Centres of Origin-biodiversity and its
significance. Genetic basis of breeding sell- and cross - pollinated crops; Mating systems -
signif icance in plant breeding.
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UNIT II

Selection in self and cross pollinated crops-basic principles and implications; Nature of
variability-components of variation-heritability and genetic advance-response to selection-
implications in plant breeding; General and specific combining ability-types of gene actions
and implications in plant breeding; Plant introduction-types-procedure-merits and demerits-
germplasm-components of genetic resources-gene banks-role in plant breeding; Mechanism
ol pollination control in plants-self incompatibility classif ication-mechanisms-signif icance in
crop improvement. Genotype - environment interaction- significance in plant breeding.

UNIT 11I

Male sterility - classification-GMS, CMS, C-GMS and chemicalty induced male sterility -
utilization in plant breeding limitations; Mass selection-procedure-merits and demerits -
applications and achievements; Pedigree method - procedure - modifications of pedigree
method, bulk method-procedure-modifications ol bulk method-merits and demerits-
achievements-comparison between bulk and pedigree methods; Back cross method -
requirements - procedures ol back cross method - applications - merits and demerits -
achievements - comparison between back cross, pedigree and bulk methods.

UNIT IV

Multiline breeding - differences between multiline and purelines - procedure - merits and
demerits - achievements - population breeding approaches (diallel selective mating scheme)

- merits and demerits; Breeding methods in cross-pollinated crops-classif ication of breeding
methods-mass selection - ear-lo-row method - 51 and 52 progeny testing - progeny

selection schemes; Recurrent selection schemes - comparison among ditferent recurrent
selection schemes - merits and demerits - achievements; Hybrid breeding - steps /
operations in p!'oduction of hybrid varieties - genetical and physiological basis of heterosis
and inbreeding - production of inbreds - procedures; Genetic improvement of inbred lines

- breeding approaches - diversification - improvement ol CMS lines - approaches - merits
and demerits - prediction of hybrid performance-seed production of hybrid and their parenl

varieties/inbreds.

UNIT V

Synthetic and composite varieties-steps-merits and demerits-factors determining the
performance of synthetic varieties-achievements; Breeding methods for asexually / clonally
propagated crops-clonal selection - procedure-merits and demerits-achievements-Apomixis

classilication - merits and demerits - utilization in plant breeding. Concept of plant ldeotype
- types o, ideotypes - steps in ideotype devbelopment. Bole in crop improvement

transgressive breeding - approaches - merits and demerits.

UNIT VI

Special breeding techniques - Mutation breeding - procedures for oligogenic and polygenic

traits - somatic mutations in vegetatively propagated crops merits and demerits -
achievements; Breeding lor abiotic stresses - classification of abiotic stresses-mechanisms

of drought, salt tolerance, flooding tolerance, cold tolerance crop plants-screening

techniques - problems in breeding for abiotic stresses - achievements; Breeding for biotic

stresses - disease resistance - mechanisms of disease resistance - genetics of disease

resistance - breeding methods for disease resistance-screening techniques - achievements;

Breeding tor insect resistance - mechanisms - genetics of insect resistance sources-

breeding approaches-screening techniques-problems in breeding tor insect resistance-

achievements.
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UNIT V

Cultivar development-testing procedures-release and notification of cultivars-All lndia Co-
ordinated Research Projects-impact on cultivar development in various crops; Maintenance

breeding-classical maintenance breeding - New lorms of maintenance breeding -
Maintenance procedure of crop varieties; Participatory Plant Breeding approaches-steps-
implications; Plant breeders' rights-genesis-benef its and drawbacks ol PBR system-Plant
variety protection and farmers rights-salient features - implications on lndian Agriculture.

Practical

Floral biology, selfing and crossing techniques in Rice, Floral biology, selfing and crossing

techniques in Sorghum, Floral biology, selfing and crossing techniques in Maize, Floral biology,

selfing and crossing techniques in Bajra, Floral biology, selfing and crossing techniques in

Cotton, Floral biology, selfing and crossing techniques in Pulses, Floral biology, selfing and

crossing techniques in Oilseeds, Floral biology, selling and crossing techniques in asexually
propagated crops, Selection methods in segregating populations, Pedigree method, Bulk method

and Backcross methods, Evaluation ot breeding material, Analysis of variance (ANOVA),

Estimation of heritability and genetic advance, Maintenance of experimental records, Learning

techniques in hybrid seed production using male-sterility in field crops, Production of hybrids in

Rice, Sorghum, Maize, Bajra etc., Production ol hybrids in oil seed and pulse crops.

Suggested Readings

Allard RW. 198'1. Principles of Plant Breeding. John Wiley & Sons.

Chopra VL. 2001. Breeding Field Crops. Oxlord & lBH.

Chopra VL. 2oo4. Plant Breedlng. Oxford & lBH.

Gupta SK. 2005. Practical Plant Breeding. Agribios.

Pohlman JM & Bothakur DN. 1972. Breeding Asian Field Ctops. Oxford & lBH.

Roy D. 2003. Plant Breeding, Analysis and Exploitation ol Variation Narosa Publ. House.

Sharma JR. 2001. Principles and Practice of Plant Breeding. Tata McGraw-Hill.

Simmonds NW. 1 990. Principles of Crop lmprovement. English Language Book Society.

Singh BD. 2006. Plant Breeding. Kalyani Publishers.

Singh P. 2OO2. Objective Genetics and Plant Breeding. Kalyani Publishers.

Singh P. 2006. Essentials of Plant Breeding. Kalyani Publishers.

Singh S & Pawar lS. 2006. Genetic Bases and Methods of Plant Breeding. CBS.

GP 504 PRINCIPLES OF OUANTITATIVE GENETICS 2+1

Obiective

To impart theoretical knowledge and computation skills regarding components of variation and
variances, scales, mating designs and gene effects.

Theory

U_NIT!

Mendelian traits vs polygenic traits - nature of quantitative traits and its inheritance - Multiole
factor hypothesis - analysis of continuous variation; Variations associated with polygenic
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traits - phenotypic, genotypic and environmental - non-allelic interactions; Nature of gene

action - additive, dominance, epistatic and linkage effects.

uNlT lt

PfinCiples Ol l\naylis of Varianc (ANOVA) - Expected variance components' random and

ii-.J i.iriq mOVA, biplot an;rysis; compariion ol means and variances ror sisni{icance'

UNITIII
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suggested Readings 
_ 

selectton Methods in ptant Breeding. chapman & Hall'

Bosl&Caligari P' 1995' Satecuv.rt 
.'.''-""."- ,^^ n auantitative Genetics' Longman'

Falconer DS & Mackay J 1998' lntroduction to Quanti
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Naryanan SS & sinsh p.2oo7. Biometricarrechniques in prant Brwding.Kalyanipublishers,
Singh p & Narayanan SS. 19

'''i":ffij:;',* iJ",;flT"jltrli,iliilli,iil",antBreedins'Karvanipubrishers
in Quantitative Genetics. Kalyani

*",, 
??:f:9, U enetic Data Anatysis. Methods for Discret,Associates. , _._. ,..e.,,t )n tor uBcrete population 

Genetic Data.Sinauer

GP 505

Objective

MUTAGENESIS 
AND MUTATON BREEUNG

2+1

fi#fl ##:ffi 
.ff":?"":,.,,"ff 

;xifJ ::fft :l:?,fl il,"* ily"ff H 
jT::l$:Iffi:,:i

Theory

UNITI
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Mather K & Jinks JL. 1971. Biometical Genetics. Chapman & Hall.

Mather K & Jinks JL. 1983. lntroduction to Biometrical Genefibs. Chapman & Hall.

Nadarajan N & Gunasekaran M. 2005. Ouantitative Genetics and Biometical Techniques in
Plant Breeding. Kalyani publishers.



UNIT V

observing mutagen efrects jn M,.generation: plant injury, lethality, sterility, chimeras 6rc.,- observing mutagen effects in M. generation - Estimition ot mutagenij 
"rili"".v ""0effectiveness - spectrum of chlorophyll and viable mutations -- Muiations in traiis witn

continuous variation.

UN]TVI

Factors influencing the mutant spectrum: genotype, type of mutagen and dose, pleiotropy

and linkage efc. - lndividual plant based mutation analysis and working out effectiveness

and efficiency in M. generation - Comparative evaluation ol physical and chemical mutagens

lor creation of variability in the same species - Case studies.

UNITVII

use of mutagens in creating oligogenic and polygenic variations - case studies - ln vitro

mutagenesis - callus and pollen irradiation; Handling of segregating generations and

selection procedures; Validation of mutants; Mutation breeding for various traits (disaase

resistance, insect resistance, quality improvement,etc) in different crops- Procedures lor

micromutations breeding/polygenic mutations- Achievements of mutation breeding- varieties

released across the world- Problems associated with mutation breeding'

uNrT vlll

Use ol mutagens in genomics, allele mining, Tilling.

Practical

Learning the precautions on handling of mutagens; Dosimetry - Studies of diflerent mutagenic

agents: Physical mutagens - studies of different mutagenic agents: chemical mutagens -

L6arning on Radioactivity - Production of source and isotopes at BRIT, Trombay - Learning

about g-amma chambei; Radiation hazards - Monitoring - safety regulations.and safe

transpo-rtation of radioisotopes - Visit to radio isotope laboratory ; learning on sale disposal ol

radioisotopes - Hazards due to chemical mutagens - Treating the plant propagules at djflerent

doses of physical and chemical mutagens - Learning combined mUtagenic treatments; Raising

the crop ioiobservation - Mutagenic etfectiveness and efficiency; Calculating the same from

earlier literature - Study of M, generation - Parameters to be observed; Study of M2 generation

- Parameters to be observedi Mutation breeding in cereals and pulses - Achievements made

and analysis - Mutation breeding in oilseeds and cotton - Achievements and opportunities -

Mutation breeding in torage crops and vegetatively propagated crops; Procedure lor detection

of mutations for polygenic traits in M.and M. generations'

Suggested Readings

Alper T. 1 979. Cellular Radiobiorogy. Cambridge Univ. Press, London l9

Chadwick KH & Leenhouts HP. 1981 . The Motecular Theory ot Radiation Biology. Springer-

verlag. cotton RGH, Edkin E & Forrest s. 2OOO. Mutation Detection: A Practical Approach.

Oxford Univ. Press.

lnternational Atomic Energey Agency. 1970. Manual on Mutation Breeding.lnternational Atomic

Energey Agency, Vienna, ltaly.

Singh BD. 2003. Genetics. Kalyani'

Strickberger MW. 2005. Genetics' Srd Ed. Prentice Hall.
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POPULATION GENETICS
2+1

GP 506

Ot iective

1 o impart knowledge on structure, properties and their breeding values ol ditlerent populations'

Theory

UNIT I

lntroduction - Population - Characteristics of population - Random mating population -
Characters - Natural population - Controlled experiments - Differences between RMP

and Natural populations - Delinition of population genetics-History of population genetics

- Biometricians vs Mendelians - Population geneticists - Wright, Kimura - Fisher, Galton
Population genetics - Approaches - Experimental, Empirical, Theoretical- lmportance o,
Lewontin's theory - Empirical tool - Allozyme variation - Documentation ol Gene and
genotype lrequencies - Gene pool - Conservation ol gene frequencies - Equilibrium

UNIT II

The Hardy Weinberg principle (Law) - Definition - Factors effecting HWL - Numerical
prool - Gene frequencies of particular generation depend on gene frequencies of previous
generation but not on genotype trequencies - HWL - Two alleles - Autosomal - complete
dominance - Mating combinations - otfspring produced - Attainment of equilibrium - p +
Q = t and pt + 2pq + g'z = 1- HWL - Assumptions - Deviations from HWF - Biological
processes - The implications of HWE - consequences of HWE. HWL - Multiple alleles -
Three alleles - Six genotypes - General model - Specific ABO Blood group example -
calculation of gene f requencies- Estimation ol Equilibrium lrequencies - co dominance in
natural populations - Dominance in natural populations - Assuming population reached
HWF

UNIT III

Estimation of Equilibrium lrequencies - Estimation of recessive homozygotes - carrier
heterozygotes - Estimation of Equilibrium frequencies - Test tor getting two population
ratlos - synder's ratios - Example - Effect over random mating on succeeding generalions
- Estimation of Equilibrium frequencies - Different frequencies between sexes - Autosomal
genes - Derivation of lormula - Estimation of Equilibrium frequencies - Different lrequencies
between sexes - sex linked genes - Derivation of formula - Estimation of Equilibrium
frequencies - Attainment of equilibrium at two or more Loci - All lour gametes equal
frequency - coupling and Repulsion phase gametes equal - Linkage equiribrium -
Theoretical considerations.

UNIT IV

Estimation of Equilibrium frequencies - Attainment of equilibrium at two or more Loci -
coupling and Repulsion phase gametes unequal - Linkage disequilibrium - Theoretical
considerations. Gene and genotypic frequencies - changes due to mutation - Non recurrent
and recurrent mutation - Effects of forward mutation - compensation by backward mutation
- Mutation as a source of variability. Gene and genotypic frequencies - selection -
lvlanilestations - strength of selection - selection against recessives Gene and genotypic
frequencies - Survival of recessives and deleterious alleles in populations
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UNIT V

Gene and genotypic frequencies - Selection against an allele in the absence of dominance

- Heterozygote superiority Polymorphism - Types ol polymorphism - Genetic effects -
Balanced and Non balanced polymorphism

UN]T IV

Fisher's fundamental theorem of natural selection. Factors eflecting gene and genotypic
frequencies - Migration - The founder principle. Factors etfecting gene and genotypic
frequencies - Meiotic drive - SD locus in Drosophila. Joint efiects of Mutation and Migration

- Mutation and Selection - Migration and Selection

UNIT VII

Genetic load - Types of Genetic load - Mutational load - Segregation load - Non random
mating - Selfing - lnbreeding coefficient - Effects on population - Effect of lnbreeding and
sibbing in cross pollinated crops - Change of Gene frequency in small populations -
lntroduction - Random genetic drift - Effect of population size - change of Gene frequency
in small populations - Random genetic drifi - process of genetic drift - Change of Gene
frequency in small populations - Genetic slippage Co-adapted Gene complexes
Homeostasis - Adaptive organization of gene pools.

Practical

Laws of the probability - Mutually Exclusive Events - lndependent events, Laws ol the probability

- Binomial expansion - Multinomial distribution, Laws of the probability - problems on theory
of probability, Estimation of Gene and Genotype lrequency - Autosomal loci with two alleles in
Random mating population, Estimation of Gene and Genotype frequency - Autosomal loci
with two alleles in Random mating population sex lnfluenced genes, Estimation of gene and
genotype frequency - Sex linked genes, Estimation ol gene and genotype lrequency - Multiple
alleles, Testing a gene locus for equilibrium through chi square test, Factors affecting gene
frequency - selection, Factors atfecting gene frequency - Mutation, Factors atfecting gene
frequency - Random genetic drift, Estimation of inbreeding coefficient of progeny under different
kinds ot mating, Estimation of inbreeding coeflicient of progeny under ditferent kinds of mating

Suggested Readings

Chawla V & Yadava RK. 2006. Principles of Population Genetics - A practicat Manuar. Dept. of
Genetics, CCS HAU Hisar.

Falconer DS & Mackay Jj996. lntroduction to Quantitative Genetics. Longman.

Jain JP, Jain J & Parbhakaran, W. 1992. Genetics of Populations. South Asia Books.

Li CC. 1955. Population Genetics. The Univ. of Chicago Press.

Mather K & Jinks JL. 1982. Biometrical Genetics. Chapman & Hall.

Sorrens D & Doniel G. 2007. Methods in Quantitative Genetics. Series:

Slalistbs for Biology and Healfh. Likelihood.

Tomar SS. 1992. Text Book of Population Genetics. Universal Publication.
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GP 507 HETEROSIS BREEDING 1+1

Oblective

To provide understanding about mechanisms ol heterosis and its exploitation for yield

improvement through conventional and biotechnological approaches.

Theory

UNIT I

Historical aspect ol heterosis - Nomenclature and definitions of heterosis - Heterosis in

natural population and inbred population; Evolutionary aspects - Genetic clnsequences of

selling and crossing in self-and cross-pollinated and asexually propagated crops.

UNIT II

Pre-Mendelian and Post-Mendelian ideas - Genetic theories of heterosis - Physiological,

Biochemical and molecular factors underlining heterosis; theories and their estimation; -

Evolutionary concepts of heterosis.

UNIT III

Prediclion of heterosis from various crosses- lnbreeding depression, lrequency of inbreeding

and residual heterosis in F. and segregating populations, importance of inbreeding in

exploitation of heterosis - case studies. - Relationship between genetic distanc€ and

expression of heterosis - case studies; Divergence and Genetic Distance analyses-

morphological and molecular genetic distance in predicting heterosis, Development of

heterotic pools in germplasm/genetic stocks and inbreds, their improvement for increasing

heterosis.

UNIT IV

Types of male sterility and use in heterosis breeding; Maintenance, transfer and restoration

ol different types of male sterility; Use of sellincompatibility in development ot hybrids;

Hybrid seed production system: 3-line,2iine and 1-line system; Development of inbreds

and parental lines- A, B and R lines - functional male sterility; Commercial exploitation ol
heterosis- maintenance breeding of parental lines in hybrids.

UNIT V

Fixation of heterosis in self, cross and often cross pollinated crops, asexually/clonally
propagated crops; Male sterile line creation and diversilication in sell pollinated, cross

pollinated and asexually propagated 21 crops; problems and prospects; Apomixis in lixing

heterosis-concept of single line hybrid.

UNIT VI

Organellar heterosis and. complementation - Creation of male sterility through genetic

engineering and its exploitation in heterosis.

uNlTvll

Heterosis breeding in wheat, rice, cotton, maize, pearl millet, sorghum and oilseed crops.

Practical

Selection indices and selection difterential - Calculations and interpretations - Male sterile line

characterization In millets; Using morphological descriptors; Restorer line identification and
diversifacation ol male sterile sources - Male sterile line creation in dicots comprising oilseeds,
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pulses and cotton ; problems in creation of CGMS system; Ways of overcoming them - Male

sterile line creation, diversification and restoration in forage crops; Understanding the difficulties

in breeding apomicts; Estimation of heterotic parameters in self, cross and asexually propagated

crops - Estimation from the various models for heterosis parameters -Hybrid seed production in

field crops - an account on the released hybrids; their potential; Problems and ways of

overcoming it; hybrid breeding at Nataonal and lnternational level; Opportunities ahead.

Suggested Readlngs

Proceedings of Genetics and Exploitation of Heterosis in Crops- An lnternational Symposium

ctMMYT, 1998.

Akin E. 1979. The Geometry of Population Genetics. Springer-Verlag.

Ben Hiu Lin. 1998. Stat sfical Genomics - Linkage, Mapping and QTL Analysis. CRC Press.

De Joung G. 1988. Population Genetics and Evolutlon. Springer-Verlag.

Hartl DL. 2ooo. A Pimer of Population Genetics.3rd Ed. Sinauer Assoc.

Mettler LE & Gregg TG. 1969. Population Genetics and Evolution. Prentice-Hall.

Montgomery DC. 2001 . Design and Analysis of Experiments. 5th Ed. Wiley & Sons.

Richards AJ. 1986. Plant Breeding Systems. George Allen & Unwin.

Srivastava S & Tyagi R. 1997. Selected Problems in Genetics. Vols. l, ll. Anmol Publ.

GP 508 CELL BIOLOGY AND MOLECULAR GENETICS 2+1

Obiectlve

To impart knowledge in theory and practice about cell structure, organelles and their functions,

molecules like proteins and nucleic acids.

Theory

UNIT I

lntroduction - Definition of cell biology and molecular genetics - History of cell biology.

Ultra structure ol the cell - Ditferences between eukaryotic and prokaryotic cells and

examples. Structure and lunction ol cell wall - Origin and growth of cell wall, plasma

membrane structure, evolution and experimental evidence in support of Fluid - Mosaic

model ol plasma membrane - Functions of plasma membrane, Cellular Organelles -

Structure and functions of Nucleus. lnterphase nucleus- Structure chemical composition

and Hammerlings experiment - Plastids - Structure, types of plastids-Chloroplast -
Chromoplast and other photosynthetic organelles and their functions.

UNIT II

Mitochondria Ultra structure and function. Endoplasmic reticulum Structure, types of
endoplasmic reticulum - Smooth and rough endoplasmic reticulum and tunctions of
endoplasmic reticulum - Golgi complex, lysosomes, peroxisomes, structure and lunction
and macro molecules Cell division - Mitosis general events of interphase, prophase,

metaphase, telophase - Cytokinesis - Physiology ol cell cycle - significance of mitosis.
Cell division - Meiosis and its significance - Comparison o, mitosis and meiosis - Historical
background of Molecular genetics.
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uNtT ill

Genelic material in organisms - Evidence for DNA as the genetic materiar experiment by
Gritfiths - Avery, McLeod and Mc carty - Hershey 

"nJ 
c-h""" to prove oN{ 

""'g"rlii"material - Evidences for BNA as the genetic matiriar cornat and singer,s expeiiment -
structure and properties of nucleic acia, oruR - watson and crick's model _ Diflerent
forms ol DNA - RNA - Types of BNA - DNA transcription and its reguration - M".n"nir."
gl-1111r,:lpti"i in prokaryotes -and eukaryotei - Orue regutition _ Regutation or
r ranscnptron - promoters - Enhancers - silencers - Terminators - Transcriplion factors
and their role.

UNIT IV

Processing of RNA Genetic code - cracking of genetic code - properties of genetic code,
Exceptions to genetic code - Regulation of piotei-n synthesis in prokaryotes --Translation -components of translation - mRNA, tRNA Ribosomes - Amino acids - Transration laclors
- Translation in prokaryotes. Reguration of protein synthesis in eukaryotes - aiterences
between protein synthesis in prokaryotes and eukaryotes. Transposabre erements--
characteristics of rransposabre erements - Types or rransposabre etbments ana exampre
Ac - Ds system in maize.

UNIT V

Mechanisms ot recombination in prokaryote (bacteria and viruses) DNA organization in
eukaryotic chromosomes - moders of chromosome - Nucreosome and sorJnoid moder.
DNA content variation - c varue paradox Types of DNA sequences - Unique and repetitive
sequences organelle genomes - chloroplast DNA, Mitochondrial DNA Gene ampliiication
and its significance Proteomics and protein-protein interaction signal transduction - Genes
in development - Cancer and cell ageing.

Practlcal

Morphological and Gram staining of natural bacteria, Cultivation ol bacteria in synthetic medium,
Determination of growth rate and doubling time of bacterial cells in culture, 6emonstration of
bacteriophage by plaque assay method, D;termination of soluble protein content in a bacterial
culture, lsolation, purilication and.raising clonal population of a bacterium, Biological assay ot
bacteriophage, Determination of phage population in lysate, study of rytic cycle ot iacteriofrrige
by one step groMh experimen! Determination of laient periodand burst size ol phages per
cell, Quantitative estimation of DNA, Quantitative estimaiion of RNA, euantitative estimation
ol protein in an organism, Numericals: problems and assignments

Suggested Readings

Bruce A.2004. Essentiat Cett Biology. Gartand.

Karp G.2004. cell and Morecurar Biotogy: concepts and Experiments. John wirey.
Klug WS & Cummings MR 2003. Concepts of Genetics. Scot, Foreman & Co.
Lewin B. 2OO8. lX Genes. John Wiley & Sons

Lodish H, Berk A & zipursky sL. 2004. Molecutar cett Biology. srh Ed. wH Freeman.
Nelson DL & cox MM. 2o0s. Lehningels principtes of Biochemistry. wH Freeman & co.
Russef f PJ. 1996. Essenfra/ Genetics. Blackwell Scientific publ.

Schleif R.1986. Genetics and Molecutar Biology. Addison-Wesley publ. Co.
Singh B D. 2006 Genetics Kalyani publishers, New Delhi
verma P.s. and Agaruval v.K. 2005 - cett Biology, Genetics, Molecular Biotogy, Evotution and

Ecology S Chand and company limited New Delhi
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GP 509 BIOTECHNOLOGY FOR CROP IMPROVEMENT 2+1

Obiective

To impart knowledge and practical skills to use biotechnological tools in crop improvement.

Theory

UNIT I

Biotechnology and its relevance in agriculture; Definitions, terminologies and scope in

plant breeding

UNIT II

Tissue culture - History, callus, suspension cultures, cloning; Rgeneration; Somatic

embryogenesis; Anther culture; somatic hybridization techniques; Meristem, ovary and

embryo culture; cryopreservation

UNIT III

Techniques ol DNA isolation, quantification and analysis; Genotyping; Sequencing

techniques; Vectors, vector preparation and cloning, Biochemical and Molecular markers:

morphological, biochemical and DNA-based markers(FlElP, RAPD, AFLP, SSR, SNPs,

Ests etc.) mapping populations(Frs, back crosses, RlLs, NlLs and DH).

UNIT IV

Molecular mapping and tagging ol agronomically important traits. Statistical tools in marker

analysis, Robotics; Marker- Assisted Selection for qualitative and quantitative traits; QTLs

analysis in crop plants, Gene pyramiding.

UNIT V

Marker Assisted Selection and molecular breeding; Genomics and genoinformatics lor

crop improvement; lntegrating lunctional genomics information on agronomically/

economically important traits in plant breeding; Marker- assisted backcross breeding lor

rapid introgression, Generation oI EDVs.

UNIT VI

Recombinant DNA technology, transgenes, method of transformation, selectable markers

and clean tranSformation techniques, vector- mediated gene tranSfer, physical methods ol

gene transfer. Production of transgenic plants in various field crops: cotton, wheat, maize,

rice, soybean, oilseeds, sugarcane etc. Commercial releases.

UNIT VII

Biotechnology applications in male sterility/hybrid breeding, molecular farming.

uNlT vlll

MOs and related issues(risk and regulations); GMO; lnternational regulations, biosafety

issues of GMOs; Regulatory procedures in major countries including lndia, ethical, legal

and social issues; lntellectual property rights.

UNIT IX

Bioinlormatics & Bioinformatics tools.

uNt_t_x

Nanotechnology and its applications in crop improvement programmes'
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GP 510 BREEOING FOR BIOTIC ANO ABIOTIC STRESS RESISTANCE 2+1

Obiective

To apprise about various abiotic and biotic stresses influencing crop yield, mechanisms and
genetics of resistance and methods to breed stress resistant varieties.

Theory

UNIT I

lmportance of plant breeding with special relerence to biotic and abiotic stress resistance;
Classification of biotic stresses - major pests and diseases of economically important crops
- Concepts in insect and pathogen resistance; Analysis and inheritance of resistance
variation; Host delence responses to pathogen invasions- Biochemical and molecular
mechanisms; Acquired and induced immunity and systemic acquired resistance (SAR);
Hoslpathogen interaction, gene-for-gene hypothesis, molecular evidence for its operation
and exceptions; Concept ol signal transduction and other host-derense mechanisms against
viruses and bacteria.

UNIT II

Types and genetic mechanisms ol resistance to biotic stresses -Horizontal and vertical
resistance in crop plants. Quantitative resistance/Adult plant resistance and Slow rusting
resistance - Classical and molecular breeding methods - Measuring plant resistance using
plant titness; Behavioural, physiological and insect gain studies.

202

Practical

Requirements for Plant Tissue Culture Laboratory, Techniques in plant Tissue Culture, Media
components and media preparation- Aseptic manipulation ol various explants; observations
ohn the contaminants occurring in media - interpretations - lnoculation of explants; callus
induction and plant regeneration - Plant regenerations; Standardizing the protocols for
regeneration; Hardening of regenerated plants; Establishing a greenhouse and hardening
procedures - Visit to commercial micropropagation unit. Transformation using Agrobacterium
strains, GUS assay in transformed celly tissues. DNA isolation, DNA purity and quantification
tests, gel electrophoresis of proteins and isozymes, PCR- based DNA markers, gel scoring and
data analysis for tagging and phylogenetic relationship, construction of genetic linkage maps
using computer software.

Suggested Readings

Singh BD. 2005. Biotechnology, Expanding Horizons. Kalyani Publishers, Ludhiana.

Chawla H.S. 2003 lnttoduction to Plant Biotechnology. Oxlord & IBH Publishing Co. New Delhi

Gupta PK. 1997. Elements of Biotechnology. Rastogi Publ.

Chopra VL & Nasim A. 1990. Genetic Engineeting and Biotechnology: Concepts, Methods and
Applications. Oxlord & lBH.

Hackett PB, Fuchs JA & Messing JW. 1988. An lntroduction to Recombinant DNA technology
- Basic Experiments in Gene Manipulation.2d Ed. B€njamin Publ. Co.

Sambrook J & Russel D. 2001 . Molecular Cloning - a Laboratory Manual. 3rd Ed. Cold Spring
Harbor Lab. Press.
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Painter RH. 1 951 . /nsect Faslstance in Crop plants. MacMillan, New york.

Bussel GE. 1978. Plant greeding for pest and Disease Resistance. Butterworths.

Sakai A & Larcher W. 1gBZ. Frost Survival in plants. Springer-Verlag.

Turener NC & Kramer PJ. 1980. Adaptation of plants to water and High remperature stress.
John Wiley & Sons.

Van der Plank JE. 1982. Host-pathogen lnteractions in plant Disease. Academic press.

GP 511

Objective

BREEDING CEREALS, FORAGES AND SUGARCANE 2+'l

To provide insight into recent advances in improvement ol cereals and forage crops and
sugarcane using conventional and modern biotechnological approaches.

Theory

UNIT I

Bice: Evolution and distribution of species and forms - wild relatives and germplasm;
Genetics - cytogenetics and genome relationship - Breeding objectives- yi-eld, quality
characters, biotic and abiotic stress resislance etc. - Hybrid rice bieeding- potential and
outcome - Aerobic rice, its implications and drought resistance breeding.

UNIT II

wheat: Evolution and distribution of species and forms - wild relatives and germplasm;
cytogenetics and genome relationship; Breeding objectives- yield, quality characters, biotic
and abiotic stress resistance, exploitation of heterosis etc; sorghum: Evolutiory and
distribution of species and forms - wild relatives and germplasm - cytogenetics and genome
relationship - Breeding objectives- yield, quality characters, biotic and abiotiJ stress
resistance etc; Pearl millet: Evolution and distribution of species and forms - wild relatives
and germplasm; cytogenetics and genome relationship; Breeding objectives- yield, quality
characters, biotic and abiotic stress resistance, 6tc.

UNIT III

Maize: Evolution and distribution of species and lorms - wild relatives and germplasm;
cytogenetics and genome relationship; Breeding obiectives: yield, quality characters, biotic
and abiotic stress resistance etc - QPM and Bt maize- strategies and implications - Heterosis
breeding attempts taken in sorghum, pearl Millet and Maize; Minor millets: Evolution and
distribution of species and forms - wild relatives and germplasm; cytogenetics and genome
relationship - Minor millets: breeding objectives yield, quality characters, biotic and abiotic
slress resistance, etc.

UNIT IV

sugarcane: Evolution and distribution of species and lorms - wild relatives and germplasm;
cytogenetics and genome relationship - Breeding objectives- yield, quality iharacters,
biotic and abiotic stress resistance, etc - Forage grasses: Evolution and distribution of
species and forms - wild relatives and germplasm; cytogenetics and genome relationship;
Breeding obiectives- yield, quality characters and palatability studies; Biotic and abiotic
stress resistance etc., synthetics, composites and apomixes.
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UNIT V

Forage legumes: Evolution and distribution of species and forms: wild relatives and

g"rr-pt".ri; Cytogenetics and genome relationshrp; Breeding obiectives- yield, quality

Iharacters, bioiic ind abiotic stress resistance etc - Tree fodders: Evolution and distribution

ot species ano torms; wild relatives and germplasm; cytogenetics and genome.relationship;

Breeding obiectives- yield, quality characters, biotic and abiotic stress resistance, etc,

palatability studies.

UN]T VI

Distinguishing features of popular released varieties in Rice and sorghum - wheat, Pearl

mittet,-lvtaize ino other millets - sugarcane, lorage grasses and legumes and their application

to DLiS testing - Maintenance of ieed purity - Nucleus and Breeder Seed Production.

Practical

Floral biology - emasculation - pollination techniques ; Study of range of variation for yield and

yietJ compo-nents - Study of segregating populations and their evaluation - Trait based screening

ior stress resistance in crops ol importance- Use of descriptors tor cataloguing Germplasm

maintenance; learning on ihe Standard Evaluation System (SES) and descriptors; .Use 
ol

softwares for database management and retrieval.Practical learning on the cultivation ol fodder

crop species on sewage watei; analysing them for yield components and palatability; Laboratory

anJtyJs ot torage crois tor crude dotein, digestibility percent and other quality attributes; Visit

t animat feed [roducing factories, learning the practice of value addition; visiting the animal

husbandry unit and learriing the animal experiments related with palatability and digestibility of

fodder.

Suggested Readlngs

Agarwal BL. 1996. ldentifying Characteristics of Crop Varieties' Oxford & IBH'

Bahl PN & Salimath PM. 1996. Genetics, cytogenetics and Breeding of crop Plants. voll l.

Pulses and Oilseeds. Oxtord & IBH'

Chandraratna MF. 1964. Genetics and Breeding ot Rice. Longmans'

chopra VL & Prakash s. 2002. Evotution and Adaptation ot cercal crops. oxford & lBH.

Gill KS. 1991 . Pearl Mitlet and its lmprovement. ICAR-

lRRl. 19&. Rice Genetics and Cytogenetics. Elsevier.

lRRl. 1 986. Rice Genetics. Proc. lnternational Rice Genetics Symposium'

lRRl, Los Banos, Manila, Philippines'

lRRl. 1991 . Rice Genetics ll. Proc. lnternational Rice Genetics

Symposium. lRRl, Los Banos, Manila, Philippines.

lRBl. 1996. Bice Genetics ltt. Ptoc.lnternational Rice Genetics

Symposium. lRRl, Los Banos, Manila, Philippines.

lRRl. 2OOO. Rice Genetics tV. Proc. lnternational Rice Genetics Symposium. lRRl, Los Banos,

Manila, Philippines.

Jennings PR, Cottman wR & Kautlman HE. 1979. Rice lmprovement lRRl, Los Banos, Manila,

Philippines.
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Kannaiyan s, Uthamasamy s, Theodore RK & palaniswamy s. 2002. New Dimensions and
Approaches tor Sustainable Ag ricuhure.

Directorate of Extension Education, TNAU, Coimbatore.

Murty DS, Tabo R & Ajayi o. 1994. sorghum Hybrid seed production and Management.
ICRISAT, Patancheru, lndia.

Nanda JS. 1997. Manual on Rice Breeding. Kalyani publishers.

Ram HH & Singh HG. 1993. Crop Breeding and Genetics. Kalyani pubtishers.

singh HG, Mishra sN, Singh rB, Ram HH & singh Dp. (Eds.). 199a. crop Breeding in tndia.
lnternational Book Distributing Co.

Slater GA. (Ed.). 1994. Genetic lmprovement of Field Crops. Marcel Dekker.

Walden DB. '1978. Maize Breeding and Genetrbs. John Wiley & Sons.

GP 512

Objective

BREEDING LEGUMES, OILSEEDS AND FIBRE CROPS

To provide insight into recent advances in improvement of legumes, oilseeds and fibre crops
using conventional and modern biotechnological approaches.

Theory

UN]T I

Pigeonpea: Evolution and distribution of species and forms; wild relatives and germplasm;
Genetics, cytogenetics and genome relationship; Morphological and molecular descriptors
used for differentiating the accessions; Breeding objectves- yield, quality characters, biotic
and abiotic stress, etc - Hybrid technology; maintenance of male sterile, fertile and restorer
lines, progress made at ICRISAT and other lnstitutes.

uNtT t!

chickpea: Evolution and distribution ol species and forms - wild relatives and germplasm
- cytogenetics and genome relationship; Breeding obiectives- yield, quality characters, biotic
and abiotic stress, etc; Protein quality improvement; Conventional and modern plant
breeding approaches, progress made - Breeding for anti nutritional factors.

UNIT III

Other pulses: Greengram, blackgram, fieldpea, lentil,, lathyrus, cowpea, lablab, mothbean:
Evolution, cytogenetics and genome relationship; Learning the descriptors; Breeding
obiectives- yield, quality characters, biotic and abiotic stress, etc; lnterspecific crosses
attempted and its implications, reasons for failure, ways of overcoming them.

UNIT IV

Groundnut: Evolution and distribution of species and lorms; Wild relatives and germplasm;
Cytogenetics and genome relationship; Pod and kernel characters; Breeding obiectives-
yield, quality characters, biotic and abiotic stress, etc.

UNITV

Rapeseed and Mustard: Breeding objectives, utilization ot wild relatives for yield and quality

improvement, biotic and abiotic stress, etc; Oil quality - characteristics in dltferent oils;
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Evolution and distribution of species and forms; Wild relatives and germplasm; Genetics,

cytogenetics and genome relationship.

UNIT VI

Soybean: Breeding objectives, utilization of wild relatives for yield and quality improvement,

biotic and abiotic stress, etc. - Oil quality - characteristics; Evolution and distribution of

species and forms; Wild relatives and germplasm; Genetics, cytogenetics and genome

relationship.

UNITVII

Other oilseed crops: Sunflower, sesame, safflower, niger: Evolution and distribution of

species and forms; Wild relatives and germplasm; Cytogenetics and genome relationship;

breeding objectives- yield, quality characters, biotic and abiotic stress; Sunflower: Evolution

and distribution of species and forms; Wild relatives and germplasm; Cytogenetics and

genome relationship, hybrid sunflower, constraints and achievements.

uNlT vlll

Castor: Evolution and distribution of species and forms; Wild relatives and germplasm;

Cytogenetics and genome relationship, breeding objectives- yield, quality characters, biotic

and abiotic stress, etc - Hybrid breeding in castor - opportunities, constraints and

achievements.

UNIT IX

Cotton: Evolution of cotton; Breeding obiectives- yield, quality characters, biotic and abiotic

stress, etc; Development and maintenance of male sterile lines - Hybrid development and

seed production - Scenario of Bt cottons, evaluation procedures for Bt cotton. Jute: Evolution

and distribution of species and Jorms; Wild relatives and germplasm; Cytogenetics and

genome relationship; breeding obiectives- yield, quality characters, biotic and abiotic stress

etc; Mesta and minor fibre crops: Evolution and distribution of species and rorms; Wild

relatives and germplasm; Cytogenetics and genome relationship; breeding objectives- yield,

quality characters, biotic and abiotic stress, etc.

UNIT X

Distinguishing features ol the released varieties in pulses, oilseeds and cotton; Maintenance

of seed purity and seed production.

Practlcal

Use of descriptors for cataloguing - Floral biology - emasculation - pollination techniques;

Study of range of variation for yield and yield components - Study of segregating populations in

Redgram, Greengram, Blackgram and other pulse crops;Attempting crosses between blackgram

and greengram. Use of descriptors for cataloguing - Floral biology, emasculation, pollination

techniques ol oilseed crops like Sesame, Groundnut, Sunflower and Castor, Cotton: Use ot

descriptors for cataloguing - Floral biology - Learning on the crosses between different species

- Cotton: Study of range ot variation for yield and yield componbnts - Study of segregating

populations - evaluation - Trait based screening for stress resistance - Cotton fibre quality

evaluation - conventional and modern approaches; analysing the lint samples ol different

species, interspecific and interracial derivatives for Iibre quality and interpretation -Development
and maintenance of male sterile lines Evaluation of cotton cultures of difrerent species for

insect and disease resistance - Learning the mechanisms ol resistance, quantifying the

resistance using various parameters; Evaluating the germplasm ol cotton for yield, quality and
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resistance parameters - learning the procedures on development ol Bt couon - Visit to Cotton
technology laboratory and spinning mills - Learning on cotlon yarn production, its quality
evaluation and uses.

Suggested Readlngs

Aganival RL.'1996. ldentifying Characteistics of Crop Varieties. Oxford & lBH.

Bahl PN & Salimath PM. 1996. Genetics, Cytogenetics and Breeding of Crop Plants. Vol. l.
Pulses and Oilseeds. Oxtord & lBH.

Chahal GS & Ghosal SS. 2002. Principles and Procedures of Plant Breeding - Biotechnological
and Conventional Approaches. Narosa Publ.

Chopra VL. 1997. Plant Breedlng. Oxford & lBH.

Nath V & Lal C. 1995. Oilseeds in /ndia. Weswill Publ. House.

Nigam J. 1996. Genetic lmprovement of Oilseed Crops. Oxford & lBH.

Ram HH & Singh HG. 1993. Crop Breeding and Genetics. Kalyani Publishers.

Singh DP. 1991 . Genetics and Breeding of Pulse Crops. Kalyani Publishers.

Singh HG, Mishra SN, Singh TB, Ram HH & Singh DP. (Eds.). 1994. Crop Breeding in lndia.
lnternational Book Distributing Co.

Smartt J. 1994. The Groundnut Crop - A Scientific Basis for lmprovemenf. Chapman & Hall.

GP 513 BREEDING FOR QUALIW TRAITS 2+1

Obiective

To provide insight into recent advances in improvement of quality traits in rice, millels, legumes,
oilseeds and forage crops and for physiological efliciency using conventional and modern

biotechnological approaches.

Theory

UNIT I

lntroduction - lmportance of Breeding lor quality traits - Recent advances in improvement
ol quality traits in rice, millets, legumes, oilseeds and forage crops and for physiological

efficiency using conventional and modern biotechnological approaches. Developmental
biochemistry and genetics of carbohydrates, proteins, fats, Developmental biochemistry
and genetics of vitamins, aminoacids and anti-nutritional factors. Nutritional improvement
- A human perspective Breeding for grain quality parameters in rice and its analysis Golden
rice and aromatic rice breeding strategies, achievements and application in lndian contelit.

UNIT!I

Molecular basis ol quality traits and their manipulation in rice Post harvest manipulation lor
quality improvement.Breeding lor baking qualities in wheat Characters to be considered

and breeding strategies in wheat.

UNIT III

Molecular and cytogenetic manipulation lor quality improvement in wheat, Breeding for
quality improvement in barley, Breeding for quality improvement in oats. Breeding for quality
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improvement in Sorghum, Breeding for quality improvement in pearl millet, Quality protein

maize QPM Concept and breeding strategies.

UNIT IV

Breeding for quality improvement in lorage crops Genetic resource management for

sustaining nutritive quality in crops. Breeding for quality in pulses, Breeding for quality in

groundnut, Breeding for quality in sesame, Breeding for quality in sunflower.

UNIT V

Breeding for quality in minor oilseeds, Molecular basis of fat formation and manipulation to

achieve more PUFA in oil crops, Genetic manipulation for quality improvement in cotton.

Genetic engineering protocols lor quality improvement - Achievements Value addition in

crops Classification and importance - Nutritional genomics Second generation transgenics'

Practical

Grain quality evaluation in rice, Correlating ageing and quality improvement in rice, Quality

analysis in millets, Estimation of antinutritional factors like tannins in different varieties, Estimation

of antinutritional lactors like tannins in different hybrids, A comparison of varieties and hybrids

Quality parameters evaluation in wheat, Quality parameters evaluation in pulses, Quality

parameters evaluation in oilseeds, Value addition in crop plants, Post harvest processing of

major lield crops l, Post harvest processing ol maior field crops ll, Post harvest processing ol

major field crops lll, Quality improvement in crops through tissue culture techniques, Evaluating

the available populations like RIL lor quality improvement using MAS procedures, Evaluating

the available populations like NIL for quality improvement using MAS procedures.

Suggested Readings

Chahal GS & Ghosal SS. 2002. Principtes and Pracedures of Plant Breeding ' Biotechnological

and Conventional Approaches. Narosa Publ'

Chopra VL. 1997. Plant Breedrng. Oxford & lBH.

FAO 20Ol . speciality Rices of the wortd - Breeding, Production and Market ng. oxtord & lBH.

Ghosh P. 2oo4. Fibre Science and Technology. Tata McGraw Hill'

Hay RK. 2006. Physiology of Crop Yield.2nd Ed. Blackwell.

Nigam J. 1996. Genetic tmprovement of Oilseed Crops' Oxford & lBH.

Singh BD. 1997. Plant Breeding. Kalyani Publishers.

Singh RK, Singh UK & Khush GS. 2000. Aromatic Rices. Oxford & lBH.

GP 514 GENE REGULATION AND EXPRESSION 2+O

Obiective

To provide insight into recent advances in the phenomenon of gene regulation and mechanisms

by which plants and microbes express diflerent traits and how these are modilied during different

stages.
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1+1
GP 515

Objective

ToapprisetheStudentsaboutthevarietydeteriorationandstepstomaintainthepurityof
,"ri"[i!. a nvurids and principles of seed production in self & cross pollinated crops.

Theory

UNIT I

Variety development and maintenance; Definition- variety' cuhivar'el1nt-Ylilf :::"lti"llv
derived variety, inaepenOenif, a"ti'"0 

'"ti"ty, 
referente variety' farmers' variety' hybrid

and population; Variety testini, release and notification systems in lndia and abroad'

UNIT II

DUstesting-DUsDescriptorstorma}orcrops;Geneticpurityconceptandmaintenance
breeding.

UNTTIII

Factors responsible for genetic deterioration of varieties - safeguards during seed production;

Maintenance of varieties in senand cross-pollinated crops- isolation distance; Principles of

seeJ proUuction; Methods of nucleus and breeder seed production'

UNMN

Generation system of seed multiplication -nucleus, breeder, foundation, certified, - Quality

.""JpiJr"tion technology of sell and cross-pollinated crop varieties viz cereals & millets

t*n"":t, u"tr"v, paoOy, p6anmitlet, sorghum, maize and ragi etc'); Pulses (greengram'

ir""fji"m, 
"o*i"a, 

figeonpea, chickpea' lieldpea, lentil); Oilseeds (gro.undnut' soybean'

"".",i", 
castor, suntiower, satttower, iinseed, rapeseed and mustard); fibres (cottoi' !ute)

and lorages (guar, forage sorghum, ieosinte, oats, berseem' lucerne)'; Seed certification

proceduies; Seed lawsLno piant variety protection regulations in lndia and international

systems.

Practical

ldentification of suitable areas/locations for seed production; Ear{o-row method and nucleus

seJ proAuction - Main characteristics ol released and notified varieties, hybrids and par€ntal

lines;identitication of important weedJoblectionable weeds; Determination ol isolation distance

and ilanting ratios in difierent crops; Seed production techniques of varieties in ditlerent crops;

Hybrid seed production technology of important crops'

Suggested Readings

Agarwal RL. 1 997. Seed Technology. 2nd Ed' Oxford & IBH'

Chhabra AK. 2@d Practicat Manuat of Floal Biology of Crop Plants'

Department of Plant Breeding. CCS HAU Hisar'

Kelly AF. 1988. Seed Production of Agricultural Crops' Longman'

McDonald MB Jr & copeland Lo. '.1997. seed Production: Pinciples and Practices' chapman

& Hall.

Musil AF. 1967 . tdentification of crop and weed saeds. Handbook No. 21 9, USDA, Washington'

DC' 
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Poehlman JM & Borthakur D. 1969. Breeding Asian Fietd Crops. Oxford & IBH

Singh BD. 2005. Plant Breeding: principtes and Methods. Kalyanl publishers.

Thompson JR. 1979. An tntroduction to Seed Technotogy. Leonard Hill.

Tunwar NS & Singh SV. 1985. Handbook ot Cuttivars.ICAR.

GP516 GERMPLASMCOLLECTTON,EXCHANGE 
2+1

AND OUARANTTNE

ObJective

To provide information about colection, germprasm exchange, quarantine, maintenance and
use of plant genetic resources including genetically modified plants.

Theory

UNIT I

History. and importance of germprasm exproration; Distribution and extent of prevarent genetic
diversity; Phyto-geographicar_regions/ecorogicar zones and associated oiversity; n,,lipprng
eco-geographic distribution of diversity, threatened habitats, use of flora.

UNIT II

concept of popuration and gene poor; variations in popuration and their crassification; Gene
lreq_uencies in popurations, rare and common afleres; Gene poor sampling in seff and cross
pollinated and vegetatively propagated species; Non-selective, rando-m and selective
sampling strategies; Strategies and rogistics of prant exproration and colrection; coarse
and fine grid surveys; practical problems in plant exploration; use ot in vitromethods in
germplasm collection.

UNIT IlI

Ethnobotanical aspects of pGR; crop botany, tarming systems, collecting wild relatives of
crop plants; collection and preservation of specimens; lmportance and use of herbaria and
preparation of herbarium specimens.

UNIT IV

Post-exploration handling of germplasm collections; Present status and future strategies in
collection of major crops of lndian origin such as rice, maize, sorghum, sesame, Brissica,
okra, eggplant, cotton, mango, etc; approaches for coliecti6n including inaig;or.
knowledge.

UN]T V

History, principles, objectives and importance of plant introduction; prerequisites,
conventions, national and international legislations and policies on germplasm collection
and exchange; Documentation and information management; plant quiranrine- introduction,
history- principles, objectives and rerevance; Begulations and prant quarantine set up in
lndia; Pest risk analysis, pest and pathogen inlormation database; euaiantine in relation to
integrated pest management; Economic significance ol seed-borne pests (insects, mites,
non-insect pests, nematodes, Iungi, bacteria, viruses, phytoplasma, etc.).
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GP 517 DATA BASE MANAGEMENT, EVALUATION AND UTILIZATION OF PGR 2+1

Objective

To train the students in germplasm data base management using modern tools and softwares.

Theory

UNIT I

Statistical techniques in management of germplasm; Core identification, estimation of

sample size during plant explorations, impact of sampling on population structure,
sequential sampling lor viability estimation; lntroduction of binomial, normal and negative

cumulative normal, use ol Probit scales, viability eqations and numograms; Estimation of

sample size for storage and viability testing.

UNIT II

Germplasm documentation; Basic of computer and operating ststens; Database
management system, use of statistical softwares, pictorial and graphical representation

ol data; introduction to communication network.

UNIT III

Germplasm management system-global scenario; Genetic variation in crop plants and
management of germplasm collection, limitations in use of germplasm collections;
necessity ol germplasm evaluation; Predictive methods for identification of uselul
germplasm; Characterization of germplasm and evaluation procedures including specific

traits; Gene markers and their use in PGR management.

UNIT IV

Management and utilization of germplasm collections; Concept of core collection,
molecular markers and their use in characterization; Evaluation and utilization of genetic

resources; Pre-breeding/ genetic enhancement, utilizing wild species for crop
improvement; Harmonizing agrobiodiversity and agricultural development crop
diversilication participatory plant breeding.

Practical

Basic ol computer and operating systems; ldentitication of useful germplasm, evaluation of
crop germplasm; Statistical techniques in management of germplasm - estimation of sample
size lor storage and viability testing; Evaluation procedure and experimental protocols (designs
and their analysis), Assessment of genetic diversity; Techniques of Characterization of
germplasm; Molecular markers and their use in characterization.

Suggested Readings

Painting KA, Perry MC, Denning RA & Ayad WG. 1993. Guide Book for Genetic Resources
Documentation. lPGR|, Rome, ltaly.

Puzone L & Th. Hazekamp'.996. Characterization and Documentation of genetic Resources
Utilizing Multimedia Database. NBPGB, New Delhi.

Rana RS, Sapra RL, Agrawal RC&GambhirR. 1991 . Plant Genetic Resources, Documentation
and lnformation Management. NBPGR, New Delhi.
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GP 601 PLANT GENETIC RESOUHCES AND THEIR UTILIZATION 2+O

Obiective

To provide information about collection, evaluation, documentation, maintenance and use of

plant genetic resources for crop improvement

Theory

UNIT I

Historical perspectives and need lor PGR conservation; lmportance of plant genetic

resources Taxonomical classification oJ cultivated plants; Gene pool: primary, secondary

and tertiary Centres of origin and global pattern ol diversity; Basic genetic resources and

transgenes. Principles, strategies and practices of exploration, collection, characterization,

evaluation and cataloging of PGR; Plant quarantine and phytosanitary certification;

Germplasm introduction and exchange; Principles of in vitro and cryopreservation.

Germplasm conservation- in situ, ex sllu, and on-farm; short, medium and long term

conservation

UNIT II

strategies lor conservation of orthodox seed and vegetatively propagated crops; Registration

of plant genetic resources. PGR data base management; Multivariate and clustering analysis,

descriptors; National and international protocols for PGR management; PGR for food and

agricutture (PGBFA); PGR access and benefit sharing Role of CGIAR system in the

germplasm exchange; PBR, Farmers rights and privileges Seed Act, sui generls system;

Geographical lndicators, lntellectual property; Patents, copyrights, trademarks and trade

secrets. Journey from wild to domestication; Genetic enhancement- need {or genetic

enhancement

UNIT III

Genetic enhancement in pre-Mendelian era and 21"tcentury; Genetic enhancement and

plant breeding, Reasons for failure in genetic enhancement; Sources of genes/ traits- novel

genes for quality. Distant Hybridization: lnter-specific, inter-generic hybridization, scope

and limitations, techniques to overcome the limitations Gene transfer tools and techniques

into cultivated species; Validation ol transferred genes and their expression. Post-genomic

tools for genetic enhancement of germplasm; Pre-breeding through chromosome

manipulation. Application ol biotechnology for Genetic enhancement-Achievements.

Utilization of genetic resources, concept of core and mini-core collections, genetic

enchancemenVPre-breeding Ior crop improvement including hybrid development.

Suggested Readings

FrankelOH & Bennett E. 1970. Genetic Resources in Plants - their Exploration and Conservation.

Blackwell.

Gautam pL, Dass BS, Srivastava U & Duhoon SS. 1998. Plant Germplasm Collecting: Principles

and Procedures. NBPGR, New Delhi.

Painting KA, Perry MC, Denning BA & Ayad wG. 1993. Guide Book tor Genetic Resources

Documentation. lPGRl, Rome, ltalY.

Paroda RS & Arora RK. 1991 . Plant Genetic Resources, conservation and Management.

concepts and Approaches.lPGRl Regional office Jor south and south Asia, New Delhi.
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Puzone L & Hazekamp TH. 1996. Characterization and Documentation of Genetic Resources
Utilizing Multimedia Database. NBPGR, New Delhi.

Rana RS, Sapra RL, Agrawal RC & Gambhir R. 1991 . plant Genetic Resources, Documentation
and lnformation Management. NBPGR, New Delhi.

Singh BJ & Jauhar PP. 2005. Genetic Resources, Chromosomal Engineering and Crop
lmprovement.Yol.l. Grain Legumes, Vol. ll. Cereals. CRC press, Taylor & Francis Group,
USA.

GP 602 ADVANCES IN QUANTITATIVE GENETICS

Objective

To impart theoretical knowledge and computation methods for non allelic interactions, mating
designs and component analysis and their significance in plant breeding.

Theory

UNIT I

lntroduction, Basic principles of Biometrical Genetics, Selection of parents, Advanced
biometrical models for combining ability analysis, simuitaneous selection models, use of
Multiple regression analysis in selection of genotypes

UMTII

Designs and systems; Selection of stable genotypes. Models in slability analysis - pattern
analysis Additive Main EIfect and Multiplicative Interaction (AMMI) analysis, Other related
models Principal Component Analysis. Additive and multiplicative model.

UNIT III

Shifted multiplicative model Analysis and selection o, genotypes Methods and steps to
select the best model, Biplots and mapping genotypes. Genetic architecture of quantiiatlve
traits, Conventional analyses to detect gene actions.

UNIT IV

Partitioning of phenotypidgenotypic variance, construction of saturated linkage maps,
Concept of framework map development, eTL mapping - Strategies for eTL mapping -
Desired populations, statistical methods.

UNIT V

Marker Assisted selection (MAS) Approaches to apply MAS in plant breeding, selection
based on markers, simultaneous selection based on marker and phenotyf,e, Factors
inlluencing MAS Heritability of the trait Proportion of genetic variance, Linkage disequilibrium
between markers and traits and selection methods.

Practical

Working out efficiency of selection methods in different populations and interpretation, Biparental
mating - use of softwares in analysis and result interpretation, Triallel analysis- use oi soltwares
in analysis and result interpretation, euadriallel analysis - use ol softwares in analysis and
result interpretation, Triple Test cross o-rc) - use of softwares in analysis ani result
interpretation, Advanced biometrical models for combining ability analysis, Seiecrion of stable
genotypes using stability analysis, Models in stability analysis Additive Main Effect and
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Multiplicative lnteraclion (AMMI) model, Principal component Analysis model, Additive and

munifticative model, Shifted multiplicative modet, Analysis and selection of genotypes, Methods

and steps to select the best model, Selection systems - Biplots and mapping genotypes'

construction of linkage maps and QTL mapping - strategies for QTL mapping, statistical methods

in QTL mapping; Phenotype and Marker linkage studies'

Suggested Readings

Bos I & P Caligari. 1995. Serectlon Methods in Plant Breeding' Chapman & Hall'

Falconer DS & Mackay J. 1996. lntroduction to Quantitative Genetics. Longman.

Mather K & Jinks L. 1983. lntroduction to Biometical Genetics. chapman & Hall'

Nadarajan N & Gunasekaran M. 2005. Quantitative Genetics and Biometrical Techniques in

Pt ant Brceding. Kalyani Publishers.

Singh P & Narayanan ss. 1ggg. BiometricalTechniques in Ptant Breeding. Kalyani Publishers'

singh RK & choudhary BD. '1987. Biometrical Methods in ouantitative Genettbs. Kalyani

Publishers.

Weir DS. 1gg}. Genetic Data Analysis. Methods for Discrete Population Genetic Data. Sinauet

Associates.

Wricke G & Weber WE. 1986. Quantitative Genetics and Setection in Plant Breeding. Waller

de Gruyter.

GP 603

Objective

GENOMICS IN CROP IMPBOVEMENT 2+'l

To impart practical skills in advanced molecular techniques in genome mapping, structural /

Iunctional genomics and development of.transgenic crops.

Theory

UNIT I

lntroduction to genomics - Plant nuclear genomes and their molecular description - The

chloroplast andhitochondrial genome in plants - Genome siz€ and complexity.

UNIT II

Establishment ol plant genome mapping projects - Genome mapping and use ol molecular

markers in plant breeding; Strategies for mapping genes of agronomic trails in plants -

Approachesformappingquantitativetrait|oci:Mapbasedcloningotplantgenes.

UNIT III

Regulation of Plant gene expression - Functional genomics - Expression Analysis using

Micioanays - Transposon tagging and lnsertional mutagenesis - methods and significance-

Diversity Array Technology.

UNIT IV

Genome sequencing in plants - Principles and Techniques; Applicatins of sequence

inlormation in plant genome analyses: compatative genomics - Genome comparison

Techniques - Classical and advanced approaches.
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UNIT V

Detection ot singre Nucreotide porymorphism; TTLLTNG and Eco- TTLLTNG; Role of
transcriptomlcs, proteomics and metabolomics in linking genome and phenome; lmportance
oJ understanding the phenotypes for exproiting the oulcome of genomic technorogies -
Knock out mutant studies and high throughput phenotyping.

UNIT VI

concept ol database deveropment, management and biointormatics; prant genome projects
and application of bioinformatics toors in sturcturar and functionar genomils.

Practical

chromosome analysis in major field crops, Fluorescence in situ hybridization, comparative
analysis of plant genomes using molecular markers, Genetic map construction using molecular
markers' Mapping major genes using morecurar markers, erL mapping in prants, 6mparison
across mapping populations, understanding the need for genetic aigorithms in erl mapping,
Plant genome databases, computational tools to explore plint genomL databases, comparative
genomics, comparison of genom€ sequences using tools of bioinformatics, Advanced genomic
technologies: TILLING and Eco-TlLLlNG, DNA array technology, Linking genome 

""{r"n"".to phenotypes: Tools oJ transcriptomics, proteomics and metabolomics

Suggested Readings

Singh B D. 2006. Plant Biotechnology. Kalyani publishers

Singh B D. 2OO3. Genetics. Katyani publishers

chawla H s.2oo2 tntroduction to ptant Biotbchnotogy. oxlord & IBH pubtishing co. pvt. Ltd.
Brown TA. 2OO2. Genomes. Wiley-LlSS.

Mount DW. 2oo1. Bioinformatics. sequence and Genome Anatysis. cold spring Harbor
Laboratory Press..

Baxevanis AD & ouellette BFF. 2001. Biointormatics: A practical Guide to the Anatysis of
Genes and Proteins. Wiley lnterscience.

caetano-Anolles G & Gresshotf pM. 1998. DNA Ma*ers: protocols, Applications and overuiews.
Wiley-VCH.

Cantor CR & Smith CL 2004. Genomics. Wiley, New york.

Galas DJ & McCormack SJ. 2002. Genomic Technologies: Present and Future. Calster Academic
Press.

Jordan BR. 2oo1. DNA Microarrays: Gene Expression Apptications. springer-verlag.
Liu BH. 1997. statistical Genomics: Linkage, Mapping ancr erL Analysis. cRS press.

Lynch M & Walsh B. 1998. Genetics and Anatysis of euantitative Traits. Snauer Associates.
Palzkill T. 2002. Proteomics. Kluwer.

Paterson AH. 1996. Genome Mapping in ptants. Academic press.

Pennington sR & Dunn MJ.2002. proteomics: From protein sequence to Function.vivawks.
Rampaf JB. 2OO1 . DNA Arrays: Methods and protocols. Humana press.
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GP 604 CELLULAR AND CHROMOSOMAL

MANIPULATIONS IN CROP IMPROVEMENT

2+O

Objective

This course locuses on the advanced techniques in analyzing chromosome Structure and

manipulations for genome analysis ln crop species.

Theory

UNIT I

organization and structure of genome - Genome size - organization of organellar genomes

- Nuclear DNA organization - Nuclear and cytoplasmic genome interactions and signal

transduction; Transcriptional and Translational changes, lnheritance and expression ot

organellar DNA; Variation in DNA content - C value paradox; Sequence complexity-lntrons

and Exons-Repetitive sequences-Role oJ repetitive sequence.

UNIT II

Karyotyping - Chromosome banding and chromosome painting; Tracking introgressions

using FISH, GISH, loclalization and mapping of genes/genomic segments; Distant

hybridization - Role ol polyploids in crop evolution and breeding - Auto and allopolyploids.

UNIT III

Applications of cytogenetical methods for crop improvement; Location and mapping of

genes on chromosomes: Deficiency method; lnterchange genetic consequence,

identification of chromosomes involved and gene location; Balanced lethal systems, their

maintenance and utility; Multiple interchanges-use in producing inbreds, transler of genes-

linked marker methods; Duplication - production and use lnversions and location ol genes;

B/A chromosome translocations and gene location'

UNIT IV

Trisomics- types, production, breeding behavior and location of genes, use of balanced

tertiary trisomics in hybrid seed production; Monosomics-methods of production, breeding

behaviour and location of genes; lntervarietal substitutions-allelic and non-allelic interactions;

Telocentric method of mapping.

UNIT V

Barriers to interspeciJic and intergeneric hybridization- Behaviour of interspecific and

intergeneric crosses; Totipotency of cells - Morphogenesis: in vivo and th vltro Meristem

culture, Antherand pollen culture - Ovule, ovary, embryo and endosperm culture - Protoplast

isolation and culture - protoplast fusion, Ditferent pathways ol in vitro morphogenesis -

Organogenesis and somatic embryogenesis; ,n yitro mutanvsomaclone selection for biotic

and abiotic stresses.

Suggested Readings

Clark MS & Wall WJ. 1996. Chromosomes: The Complex Code- Chapman& Hall.

Conger BV. (Ed.). 1 981 . Ctoning Agricuttural Plants via in vitro Techniques. CRC Press.

Constabel F & Vasil lK. (Eds.). 1988. Celt Culture and Somatic Cell Genetics of Plants' Vol. V.

Celt Cufture and Phytochemicals in Plant Cell Cultures. Academic Press.

Lal R & Lal S. (Eds.). 1gg}. Crop lmprovement Utilizing Biotechnology- CRC Press.

Mantel SH & Smith H. 1983. Plant Biotechnology. Cambridge University Press.

sen sK & Giles KL. (Eds.). 1983. Plant cell culture in crop lmprovement Plenum Press.

219



GP 605 ADVANCED PLANT BBEEDING SYSTEMS 2+O

Objective

To impart theoretical knowledge and computation methods for non allelic interactions, mating
designs and component analysis and their significance in plant breeding

Theory

UNIT I

Facts about plant breeding before the discovery of Mendelism; Evolutionary concepls of
genetics and plant breeding - Flower development and its importan"e; gen"" governing
the whorls formation and various models proposed; Mating systems andiheir eiploitation
in crop breeding; Types of porrination, mechanisms promoiing cross polination.

UNIT II

Self- incompatability and sterility - Types of selt incompatability: Homomorphic (sporophytic
and gametophytic) and heteromorphic - Breakdown of incompatibility - Floial adaptive
mechanisms - Spatial and temporal - Genetic and biochemical basis of ielf incompatibility;
sterility: male and female sterility - Types of male sterility: genic, cytoplasmic and
cytoplasmic-genic; Exploitation in monocots and dicots, difficulties in eiploiting cGMS
system in dicots - Case studies and breeding strategies; Nucleocytoplasmic intJractions
with special reference to male sterility - Genetic , biochemical and molecular bases.

UNIT III

Population formation by hybridization - Types of populations- Mendelian population, gene
pool, composiles, synthetics, etc.; principles and procedures in the formaiion of a coniplex
population; Genetic basis of population improvement.

UNIT IV

Selection in selt fertilizing crops; Creation of genetic variability, selection methods - Selection
methods: mass selection, pureline selection, pedigree method (selection in early generations
vs advanced generations); Backcross, polycross and test cross.

UNIT V

selection in cross fertilizing crops - polycross and topcross selections, Mass and recurrent
selection methods and their modifications - Mass selection: grided mass selection, ear to
row selection, modified ear to row selection; convergent selection, divergent selection;
Recurent selection: Simple recurrent selection and its modifications (restrict-ed phenotypic
selection, selfed progeny selection and lull sib recurrent selection) - iecurrent selection for
general combining ability (GCA) - Concepts and utilization - Recurrent selection for specilic
combining ability (SCA)- uselulness in hybrid breeding programmes - Reciprocal recurrent
selection (Half sib reciprocal recurrent selection, Hall sib reciprocal recurrent selection
with inbred tester and Full sib reciprocal recurrenl selection); Selection in clonally propagated
crops - Assumptions and realities.

UNIT VI

Genetic engineering technologies to create male sterility; prospects and problems - Use of
self- incompatability and sterility in plant breeding - case studies; - fertitity restoration in
male sterile lines and restorer diversification programmes - conversion of agronomically
ideal genotypes into male sterlles - concepts and breeding strategies; ca-se studies -
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Generating new cytonuclear interaction system for diversification of male steriles - Stability
of male sterile lines - Environmental inf luence on sterility- Environmentally lnduced Genic

Male Sterility (EGMS) - Types of EGMS; lntluence on their expression, genetic studies;

Photo and thermo sensitive genetic male sterility and its use in heterosis breeding -

Temperature sensitive genetic male sterility and its use heterosis breeding - Apomixis and

its use in heterosis breeding - lncongruity - Factors influencing incongruity - Methods to

overcome incongruity mechanisms.

Suggested Readings

Agarwal RL. 1996. Fundamentals of Plant Breeding and Hybrid Seed Production. Oxford &
IBH.

Allard RW. 1966. Principles of Plant Breeding. John Wiley & Sons.

Briggs FN & Knowles PF. 1967. lntrcduction to Plant Brceding. Reinhold.

Fehr WR. 1987 . Pinciples of Oultivar Development: Theory and Technique. Vol L Macmillan.

Hayes HK, lmmer FR & Smith DC. 1955. Methods of Plant Brceding. McGraw-Hill.

Mandal AK, Ganguli PK & Banerji SP. 1995. Advances in Plant Breeding. Vol. I, ll. CBS.

Richards AJ. 1986. Plant Breeding Systems. George Allen & Unwin.

Sharma JR. 1994. Pinciples and Practice of Plant Breeding. Tata McGraw-Hill.

Simmonds NW. 1979. Principles ot Crop lmprovement. Longman.

Singh BD. 1997. Plant Breeding: Principles and Methods.5th Ed., Kalyani Publishers.

Singh P. 1996. Essenrl,lals of Plant Breeding. Kalyani Publishers.

Welsh JR. 1981. Fundamentals ot Plant Genetic and Breeding. John Wiley.

Williams W. 19 . Genetical Pdnciples and Plant Brceding. Blackwell.

GP 606 CROP EVOLUTION 2+O

Obiective

To impart knowledge on crop evolutionary aspects and manipulation at ploidy level for crop
improvement.

Theory

UNIT I

lntroduction - Briel idea - Origin of variation in crop plants - lndividual variation - The
nalure o, species. Charles Daruin and Alfred Wallace ideas of Variation - Evolutlon over
time - Phylogeny - Brief idea of molecular evolution. Evolution - Some general

considerations - The tossil record - Flates of evolution and the origin of Angiosperms -
Evolution ol sex in plants. Polyploid evolution and apomixes-The domestication of plants

- Variety of patterns oI evolution - Genetic variation in natural populations - Variation in

phenotype - Chromosome structure - Protein structure - Nucleotide sequence

UNIT II

Centers ol diversity / Origin, ditfused centers - Time and place of domestication -
Domestication and Uniformity - Characteristics - Early domestication and Changes. Concept
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GP 607 BREEDING DESIGNER CROPS 2+1

Objective

To impart theoretical knowledge and practical know-how towards physiological elficiency,
nutritional enhancement, biofortification and industrial/pharma applications rn plant breeding.

Theory

UNIT I

Breeding of crop ideotypes, Genetic manipulations through recombination breeding,
Genomics and transgenics for physiological erficiency, Nutritional enhancement, Special
compounds-proteins, Vaccines

222

of Gene pools - Becent advances of genecology - Phenotypic plasticity. Population variation

- Selection - Consequences of selection Population variation - Random Genetic drift -
Effects of chance in populations. Species and speciation - Species concept - Gradual
speciation - Abrupt specialion

uNrr fr
Reproduction isolation barriers - Genetic diflerentiation during speciation Hybridization -
Gradual speciation and eninction, Exploitation of natural variation - Early attempts to
increase variation, lntraspecific variation and ecotype concept - Some pioneer studies,
Distant hybridization and introgression - scope and limitations - Techniques to overcome
these limitations

UNIT IV

Distant hybridization and introgression - Gene transfer into cultivated species - Tools and
Techniques, Distant hybridization and introgression - Validation o{ transferred genes and
their expression: Controlled expressions; Polyploidy - Auto and allopolyploids - properties

- Delimitation of taxonomic species, Polyploidy - cytogenetic and genetic stabilization of
polyploids, Polyploidy - Evolutionary signiricances, Polyploidy - Evolution of crop plants
through ploidy manipulalion

UNIT V

Allopolyploids - Synthesis of new crops, Genomic organization - Transgenesis in crop
evolution, Multilactorial genome - lntragenomic and inlergenomic interaction - Genome
introgression Crop evolution - Allozyme variation, DNA markers - Genome analysis and
comparative genomics Crop evolution - Case studies : Introduction - Cytotaxonomic
background - Early history - Recent history - Prospects - Rice Crop evolution - Case
studies : lntroduction - Cytotaxonomic background early history - Recent history - prospects

- Wheat Crop evolution - Case studies : lntroduction - Cytotaxonomic background early
history - Recent history - Prospects - Cotton

Suggested Readings

Briggs, D and Walters, S.M. 1986. Plant Variation and Evotution

Hancock JF. 2004. Plant Evolution and the Origin of Crop Species.2nd Ed.CABl.

Ladizinsky G. 1999. Evolution and Domestication. Springer.

Miller AJ. 2OO7. Crop Plants: Evolution. John Wiley & Sons.

Smartt J & Simmonds NW. 1 995. Evolution of Crop Plants. Btackwell.



uNlT 11

Gums, Starch and fats. Physiological efliciency as a concept, Parametric and whole plant

physiology in integrated mode, Physiological mechanism of improvement in nutrient use

efficiency, Water use eff iciency

uNtr il
Osmotic adiustment, Photosynthetic etficiency, Stay green trait and its signilicance in crop

improvement. lmprovement in yield potential under sub-optimal conditions by manipulating

source and sink, Canopy architecture, Plant-water relationships

uNtr tv

Etlect of suboptimal conditions on cardinal plant growth and development processes,

Enhancing input use etficiency through genetic manipulations. Breeding lor special traits

v,z oil Breeding for special traits, Protein Breeding for special traits, vitamins. Breeding lor
special traits, amino acids, etc.

UNTTV

Concept of biopharming and development of varieties producing targeted compounds,

Nutraceuticals lndustrial products, Success stories in vaccines Modified sugars, gums and

starch through biopharming, Biosatety management Segregation and isolation requirements

in designer crop production, Segregation and isolation requirements in post-harvest

management

Practical

Demonstration of plant responses to Stresses through recent techniques (3), Water use

etliciency, Transpiration efficiency, Screening techniques Under stress conditions such as,
Electrolyte leakage, TTC, Chlorophyll fluorescence, Canopy temperature depression (2),

Stomatal conductance, Chlorophyll estimation, HeaVdroughVsalt shock proteins. (3)

Suggested Readings

Balint A. 1984. Physiological Genetics of Agicultural Crops. AK Ademiaikiado.

Hay RK. 20O6. Physiology of Crop Yield.2nd Ed. Blackwell.

Pessarakli M. 1995. Handbook of Plant and Crop Physiology. Marcel Dekker.

Taiz L & Zeiger E.2OO6. Plant Physiology. 4lh Ed. Sinauer Associates.

GP 608 ADVANCES IN BREEDING OF MAJOR FIELD CROPS 3+0

Obiective

To provide insight into recent advances in improvement ol cereals, millets and non cereal
crops using conventional and modern biotechnological approaches.

--ireory

UNIT I

History, descriptron, classification, origin and phylogenetic relationship, genome status in
cultivated and alien species - Rice. History, Cescription, classification, origin and
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phylogenetic relationship, genome status in cultivated and alien species -wheat. History,
description, classification, origin and phylogenetic relalionship, genome status in cultivated
and alien species - Maize

UNIT II

History, description, classiiication, origin and phylogenetic relationship, genome status in
cultivated and alien species - pearlmillet. History, description, classificition, origin and
phylogenetic relationship, genome status in cultivated and alien species - sorghum. Ilistory,
description, classilication, origin and phylogenetic relationship, genome status in cultivated
and alien species - Pulses - Red gram

UNIT III

History, description, classification, origin and phylogenetic relationship, genome status in
cultivated and alien species - pulses - Black gram and Green gram. itislory, description,
classification, origin and phylogenetic relationship, genome status in cultivated and alien
species - Oilseeds - G round nut. History, description, classification, ongin and phylogenetic
relationship, genome status in cultivated and alien species - oil seeds - sunfiowlr ano
Castor

uNtT tv

History, description, classification, origin and phylogenetic relationship, genome status in
cultivated and alien species - cotion. History, description, classificition, origin and
phylogenetic relatidnship, genome status in cultivated and alien species - sugircane.
History, description, classification, origin and phylogenetic relationship, genomeltutus in
cultivated and alien species - Breedlng ob.jectives - ARID Legumes, Breeding objectives
in rice, Breeding objectives in wheat

UNITV

Breeding objectjves in Maize, Breeding objectives in pearlmillet, Breeding objectives in
sorghum, Breeding objectives in pulses - Red gram, Breeding objectives in iulses - Green
gram and Black gram. Breeding obiectives in oilseeds - Groundnut, Breeding objectives in
oilseeds - Sunflower and castor, Breeding objectives in cotton, Breeding objectives in
Sugarcane, Breeding for value addition, Breeding for resistance to abiotic and biotic stresses.

UNIT VI

conventional Plant Breeding - Line breeding, conventional plant Breeding - population
improvement, conventional Plant Breeding - Hybrids. other approaches - DH populations,

other approaches Marker Assisted Breeding Developmenl oi new male sterility systems,
Transgenlcs. Nalional and lnternational accomplishments in genetic improvement oi Rice,
Wheat, Maize, Pearlmillet and Sorghum

UNIT VII

National and lnternational accomplishments in genetic improvement of pulses, oilseeds
and cotton, National and lnternational accomplishments in gene c improvement of
sugarcane, National and lnternational accomplishments in genetic improvement ol ARID
legumes

Suggested Readings

Chopra VL. 2001 . Breeding Field Crops - Theory and practice. Oxford & lBH.

Davis DD.1 978. Hybid cotton specitic Probtems and potentials. Adv. Agron. 30: i 29-1s7.
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Heyne EG. 1987. Wheat and Wheat lmprovement.2nd Ed. ASA, CSSA, SSSA lnc Publ.

Khairwal, IS, Rai KN & Harinaryanan H. (Eds.). 1999. Pearl Millet Breeding. Oxlord & lBH.

Khairwal l, RamC&ChhabraAK. 1990. PearlMillet Seed Production and Technolow. Manohar

Publ.

Nagaraian S, Singh G & Tyagi BS. 1 998. Wheat Research Needs Beyond 2000 AD. Narosa.

Nanda JS. 2000. Rice Breeding and Genetics - Research Priorities and Challenges. OxIord &

IBH,

Rao VS, Singh G & Misra SC. 20O4. Wheat: Technologies for Warmer Areas. Annamaya Publ.

Reynolds MP, Rajaram S, McNab A. 1 996. lncreasing Yield Potential in Wheat: Breaking the

Barriers. Proc. Workshop held in Ciudad, Obregon, Sonora, Mexico.

Seth BL, Sikka SM, Dastur RH, Maheshwari P, Rangaswamy NS & Josi

AB. 1 960. Cotton in lndia - A Monograph. Vol. l. ICAR.

Singh BD. 2006. Plant Breeding - Principles and Methods. Kalyani Publishers.

Singh P & Singh S. 1998. Heterosr's Breeding in Cotton. Kalyanl Publishers.

Singh P. 1998. Cotton Breeding. Kalyani Publishers.

Singh S & Singh P. 2O06. Trends in Wheat Breeding. Kalyani Publ'

GP 609 MICROBIAL GENETICS 2+1

Obiective

The objective of this course is to apprise the students of molecular processes at DNA and RNA

level in different microorganisms, especially bacteria and viruses.

Theory

UNIT I

lntroduction, importance of Microbial Genetics, Genetic material in prokaryotes especially

bacteria and viruses. Nature of bacterial variation - Episomes - Plasmids - Gene mapping

in bacteria.

uN!r_[

Lile cycle of bacteriophages - Genetic fine analysis of rll locus - circular genetic map - ol

phage T4 Transposable elements - Gene manipulation - Biochemical genetics of Neuro.spora

- Biochemical genetics ol Sacharomyces.

UNIT III

one gene - one enzyme hypothesis. Regulation ol gene activity in prokaryotes Molecular

aspe-ts of mutation. Molecular mechanisms of mutation. Molecular mechanisms ol Repair

and suppression Molecular chaperones and gene expression'

UNIT ]V

Genetic basis of apoptosis. Transgenic bacteria and bioethics Genetic basis of nodulation

Genetic basis of nitrogen fixation and competition by rhizobia Genetic regulation of nitrogen

fixation and quorum sensing in rhizobia; Genetics ol mitochond,ia. Genetics of chloroplasts.
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Practical

Preparation and sterilization of liquid Bacterial nutrient media, Preparation and sterilization of
Agar Bacterial nutrient media, Assessment of generation lime in the log-phage baaerial cultures,
Handling of microorganisms for genetic experiments, lsolation o, rhizobia from nodules, Gram
staining of rhizobial cells, Examination of polyhydroxy butyrate (PHB) production in rhizobia,
Demonstration of N2-fixing nodules/bacterial inoculation in the legume- Rzhizobium symbio.lic
system, lnduction, isolation and characterization of auxotrophic and drug resistant mutants in
bacteria, Determination of spontaneous and induced mutation frequencies, Discrete bacterial
colony counts for the preparation ol survival curves, Determination of LD5o of a mutagen, Tn-
mediated mutagenesis, Analysis and isolation of plasmid DNA, Curing of plasmids.

Suggested Readings

Brooker RJ. 2004. Genetics Analysis and Principles. Addison-Wesley Longman.

Brown TA. 2OO2. Genomes. Bios Scientific Publ.

Gritfiths AJF. 2OOO. An lntroduction to Genetic Analysis. WH Freeman.

Hexter W & Yost HT 1976. The Science of Genetics. Prentice Hall.

Karp G. 2004. Cell and Molecular Biology: Concepts and Experiments. John Wiley.

Lewin B. 2008. cenes lX. John Wiley & Sons.

Russell PJ. I 996. Essentra/ Genetrbs. Blackwell Scientific publ.

Russell PJ. 1996. Essenfra/ Genetics. Blackwell Scientilic publ.

Schleif R.1986. Genetics and Molecular Biology. Addison-Wesley publ. Co.

Tamarin RH. I 999. Principles of Genetics. Wm C Brown publ.

Watson JD. 2OO4. Molecular Bilology of the Gene. pearson Edu.

Yadav AS, Vasudeva M, Kharab P & Vashishat RK.2002. practical Manual on Microbiat and
Molecular Genetbs. Dept. ot Genetics, CCS HAU Hisar.

GP 610 IN SITU AND EX SITU CONSERVATION OF GERMPLASM

Objective

To impart knowledge on the methods of germplasm conservation.

Theory

UNIT I

2+1

concept ol natural reserves and natural gene banks, /n situ conservation of wild species in
nature reserves: ln sltu conservation components, factors influencing conservation value,
national plan tor in situ conservation; ln silu conservation of agro-biodiversity on-farm;
scientific basrs oJ ln sifu conservation on-farm, building on-farm conservation initiatives,
implementation of on-farm conservation, management of r,h sr?uconserved genetic diversity
on-farm, enhancing benefits for Iarmers from local crop diversily.

UNIT II

Ex sffu conservation: components, plant genetic resources conservation in gene banks,
national gene banks, gene repositories, preservation of genetic materials under natural
conditions, perma-frcst ennservation, guidelines for sending seeds to network ol active/
working collections, orthodox, recalcitrant seeds- ditferences in handling ,clonal repositories,
genetic stabilhy under long term storage condition.
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UNIT III

ln vitro stoage, maintenance ol in vitto culture under diflerent conditions, in vitro bank

maintenancelor temporate and tropical fruit crop species, spices, tubers' bulbous crops'

medicinalandendangeredplantspecies,conservationolembryosandovules,cell/
suspension cultures, protopiast and callus cuttures, pollen culture, micropropagation

techniques, problems, prospects of in vffro gene bank'

UNIT IV

Cryopreservation-procedureforhandlingseedsoforthodoxandrecalcitrants.
crioprotectants,dessication, rapid freezing, slow freezing, vitrification techniques,

encapsulation/dehydration techniques, national facilities, achievements, application ol

cryopreservation in agriculture, horticulture and {orestry crops'Problems and prospects:

challenges ahead.

Practical

/n sifu conservation of wild species -case studies at national and international levels- ex situ

tecnniques lor active and long-term conservation.oJ collections- Preparation and handling of

materials,packaging,docume"ntation;designofcoldstoragemodules-conservationprotocols
lor recalcitrant and orthodox seeds; iytot&ical studies for assessing genetic stability, ,n v,lro

cultures- embryo,cell/susp"nrion 
'"rit,t"l,pollen 

cultures' study of cryotank lacility and

vitrilication techniques, visit to NBPGF/NBAGR -study using fruit crops and other horticultural

crops.

Suggested Beadings

EllisRH&RobertsEH&WhiteHeadJ.lgso.ANewMoreEconomicandAccurateApproach
toMonitortheViabitltyofAccessions.DuringstorageinseedBanks.FAo/IBPGRPI'
Genet. Resources News 41 -3-18'

Frankel OH&HawkesJG. 1975. Crop Genetic Resources for Today and Tomorrow' Cambridge

UniversitY Press, Cambridge'

Simmonds, N.W. l gTg Principtes of Crop lmprovement Longman '

Westwood MN. 1986. Operation Manual for Nationat Clonal Germplasm

Repository Processed Report. USDA-ARS and Orgon State Univ' Oregon' USA'

WithersLA.lgSo.IissueCU,turestorageforGeneticconserval,bn.|BPGRTech.Rep'IBPGR'
Rome, ltalY.

List of Journals

Australian Journal of Biological Sciences, Australia

Australian Journal ot Agricultural Research' Australia

Biometrics, UK

BioTechniques

Cereal Research Communication, Hungary

Cotton Research and Development, Hisar, lndia

Crop Improvement, Ludhiana

Crop Science, USA

Current Science, Bangalore
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Critical Reviews in plant Sciences

Czech Journal of Plant Breeding Genetics, prague,

Electronic Journal of Biotechnology

Euphytica, The Netherlands

FABIS Newsletter

Forage Research, Hisar, lndia

Genetics, USA

Genome, Canada

Genetic resources and crop evolution, Netherlands

Haryana Agrjcultural University Journal of Research, Hisar, lndia
Heredity

Hilgardia, Sweden,

Indian Journal of Agricultural Research, New Delhj
lndian Journal of Genetics and plant Breeding, New Delhi
Indian Journal of Plant Genetic Resources, New Delhi
lnternational Chickpea, Newsletter, ICRISAT
lnternational Rice Flesearch Notes, lRRl, philippines

Journal of Agricultural Research, U.K.

Journal of Biochemistry and Biotechnology, New Delhi
Journal of Genetics and Breeding, ltaly
Journal of Heredity

Journal of Pulses Research, Kanpur
Legume Research, Karnal

MILWAI Newsletter

Madras Agricultural Journal, Coimbatore, lndia
Molecular Breeding, USA

Mutation Research

National Journal of plant Sciences, Hisar, lndia
Nucleic Acids Research, USA
Oryza, Cuttack, lndia

PGR Newsletter, Syria

Plant Breeding, Germany

Plant Molecular Biology, The Netherlands
Rachis, Syria

Sorghum and Millet Newsletter, ICRISAT
Theoretical and Applied Genetics, Germany
Wheat Flesearch, Japan

e-Resources

Name of the Journal URL

Agronomy Research http://www.eau.e el _agronomy/
Asian Journar of prant Sciences http://ansijournars.com/3/c4p.php?id=1&theme=3&jid=ajps
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Breeding Science http://www.jstage.jst.go.jplbrowse/jsbbs

Current Science http://www.ias.ac.in/currsci/index.html

lnternational Journal of Botany http://ansijournals.com/3/c4p.php?id=1 &theme=3&iid=ijb

International Journal of Sociology

of Agriculture and Food http://www.csafe.org.n/ijsat/

Japan Agricultural Research Quarterly

http ://ss. jircas.aff rc. go.jplen g lishipublication/jarq/index. htm

Japanese Journal of Crop Sc. http://www.jstage.jst.go.jplbrowse/jcs

Journal of Agronomy http://ansijournals.con/3/c4p.php?id=1 &theme=3&iid=ia

Journal of Biosciences http://www.ias.ac.in/jbioscl/index.html

Journal ol Cotton Science http://www.cotton.org/journal/

Journal of Genetics http://www.ias.ac.in/jgeneVindex.html

Plant Biotechnology http://www.jstage.jst.go.jp/browse/plantbiotechnology

Plant Production Science http://www. jstage. jst.go. jplbrowse/pps

Scientia Agraria http ://calvados.c3sl. uf pr. brlojsZindex. php/agraria

Tropicultura http://www. bib.f sagx.ac.be/tropicultura/

Turkish Journal of Agriculture and Forestry Sciences http://journals.tubitak.gov.trlagriculture/
index.php

Suggested Broad Areas for Master's and Doctoral Research

Studies on introgressions, gene transfers, gene identification, location and localization with the
application of technologies such as, rn sltu hybridization, chromosome identification like FISH
(Fluorescent ln Situ Hybridization), GISH (Genomic ln Situ Hybtidization), Spectral Karyotyping
(SKY) and Multiplex Fluorescence ln Situ Hybridization (M-FISH) etc.

Studies on stay-green tiaits in relation to genes affecting efficiency of photosynthethesis, biotic/
abiotic stress tolerance

Genetics of AGP system for better photosynthesis and translocation

ldentification o{ genes,/QTls {or NUE and WUE

Molecular markers tagged to genes/QTLs identified for improvement of nutrient use efficiency,
water use efficiency

MAS based mobilization of transgenes for tolerance to biotic and abiotic stresses into desirable
agronomic backgrounds

Breeding methologies to enhance selection efficiency

Component approaches and development of selection criteria for quantitiative trait improvement

Stability analyses and methods to estimate the G X E components in breeding materials

Relative efficiency analyses of genetic component estimation for reliable use in developing
selection criteria in crop plants

Distance and divergence statistics for identification ol similarity assessment among genetic

stocks and parental genetic material

Linear and quadratic distance measures to identify relative contribution of component traits for

complex traits
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Studies on genetic and molecular bases of stress tolerance to develop molecular diagnostics
lor screening/identif ication of stress tolerant genotypes

Use of aneuploids for gene localion and source ior transfer through wild species

Development and trisomic and monosomic series in diploids and polyploids

Dependable marker systems for detection of introgression in wide crosses with minimized

linkage drag

Analysis of Resistance Gene analogues and their use in MAS with eniranced disease resistance

Analysis of Gene analogues and expression synteny and their use in MAS with enhanced
quality and trait expression

Refinemenls in embryo rescue and consequent diplodization for production of double haploids

Use of molecular markers in phylogenetic analysis

Breeding through distant hybridization route for New Plant Type ror breaking yield barriers

Genetics oi durable, quantitative resistance and adult plant resistance in major crops against

known pathogens

Development of tools and methodologies for identification ol genes responsible for resistance

against polyphagus insects

Development of alien addition lines and telocentric lines in crops

Microarray technique and robotics tor identification of useful genes in crops

Characterization of germplasm through molecular and serological techniques

lnduction of novel variation through mutagenesis tools and identily novel genes for difierent

traits

Development of heterotic pools for maximized heterosis in cross and self pollinated crops

where hybrid seed production tools are available

Genetics and traits responsible for terminal and initial heat tolerance in wheat, maize and

mustard

Genetics of cold tolerance related traits in maize, rice and pigeonpea

Widening the QPM base in maize and prebreeding to add value to the genetic stocks of QPM

Comparison of relative efliciency of dit erent softrvares in analysis of quantitative trait loci and

linkages

Biochemical and molecular bases of signal transduction in host-pathogen interactions

Metal binding proteins lor identif ication of phytoremediators

Crop improvement for biomass energy and industrial use

Development oi cytogenetic stocks through varietal/alien chromosome substitutions
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-Compulsory for Master's programme;

**Compulsory for Doctoral programme

#Can be cross-listed with Soil Science;

@ Can be cross-listed with Biotechnology

MICROBIOLOGY
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MICRO 501 PRINCIPLES OF MICROBIOLOGY 3+1

Oblective

To teach the students about basics in development of microbiology, dilferences in prokaryotes

and eukaryotic cell and classrf ication of prokaryotes.

Theory

UNIT I

Development of Microbiology in the 1 8th and 1 gth century. Morphology, structure and

function ol prokaryotic and eukaryotic cell. Archea. Classification ol prokaryotes - Basic

principles and techniques used in baclerial classilication.

UNIT II

Evolutionary relationship among prokaryotes. Phylogenetic and numerical taxonomy. Use

oi DNA and r-RNA sequencing in classif ications.

UNIT III

Study of major groups of bacteria belonging to Gracilicutes, Fjrmicutes, Tenericutes and

Mendosicutes.

UNIT IV

Viruses - morphology, classilication and replication of plant, animal and bacterlal viruses.

Cultivation methods of viruses. lmmune response - specilic and non-specific resistance.

Normal microllora of human body; some common bacterial and viral diseases of humans

and animals.

Practical

Preparation of different media, evaluation of dirlerent sterilization methods, isolation of

microorganisms lrom air, water, milk, Iood and soil. Purification and maintenance of

microorganisms isolated from water, milk, food, soil and air. Enrichment culture technique,

lsolation of nitrogen fixing bacteria, photosynthetic bacteria. Use oI selective media lor isolation

of auxotrophs and antibiotic producing microorganisms. Morphological characterization of

bacteria. Biochemical tests for idenlilication of bacteria.

Suggested Readings

Brock TD. 1961 . Milestones in Microbiology.lnlinity Books.

Pelczar MJ, Chan ECS & Kreig NR. 1997 . Microbiology: Concepts and Applicatlon. Tata McGraw

Hiil.

Stainier RY, lngraham JL, Wheelis ML & Painter PR.2003. General Microbiology. MacMillan.

Tauro P, Kapoor KK & Yadav KS. 1 996. lntroduction to Microbiology. Wiley Eastern.



MrcRo s02 MICROBIAL PHYSIOLOGY AND METABOLISM

(Pre.requisite Micro 501 )

3+1

Obiective

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

Theory

UNIT I

Structure, lunstion, biosynthesis and assembly of various cellular components ol prokaryotes.

Archea and fungi. Transport of solutes across the membrane.

UNIT II

Microbial growth. Cell cycle and cell division. EMP, HMP, ED, TCA pathways, Aerobic and

anaerobic respiration. Fermentative metabolism. Biosynthesis ot macromolecules.

Regulation of microbial metabolism.

UNIT III

Etfect of chemicals and other environmental lactors on growth. Morphogenesis and cellular

differentiation.

UNIT IV

lmportant metabolic patterns in photoautotrophs, photoheterotrophs, chemoautotrophs and
chemoheterotrophs.

Practical

Use ot simple techniques in laboratory (Colorimetry, Centrifugation, Electrophoresis and GLC),
Determination of viable and total number of cells, Measurement of cell size, Gross cellular
composition of microbial cell, Growth - Factors affecting growth, Sporulation and spore
germination in bacteria. Protoplasts formation. lnduction and repression of enrymes.

Suggested Readings

Doelle HW. 1969. Bacterial Metabolism. Academic Press.

Gottschalk G. 1979. Badeial Metabolism. Springer Verlag.

Moat AG. 1979. Microbial Physiology. John Wiley & Sons.

Sokatch JR. 1969. Bacterial Physiology and Metabolism. Academic Press.

MICRO 503 MICROBIAL GENETICS 2+1

(Pre-requisite Micro 501 )

Obiective

To acquaint the Iearners regarding molecular concepts ol bacteria and viruses and impact of
gene cloning on human welfare.

Theory

UNIT I

Prokaryotic, eukaryotic and viral genome. Replication of Eukaryotic, Prokaryotic and Viral
DNA. Structure, classilicatron and replication of plasmids.
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UNIT II

Molecular basis of mutation. Biochemical genetics and gene mapping by recombination

and complementation. Fine gene structure analysis. Fungal genetics.

UNIT III

Gene transfer in bacteria through transformation, conjugation and transduction; gene

mapping by these processes. Transposable elements.

UNIT IV

Gene cloning and gene sequencing. lmpact ol gene cloning on human welfare. Regulation

of gene expiession. Recent advances in DNA repair and mutagenesis, Genetic basis ol

Cancer and cell death.

Practical

MtcRo s04 SOIL MICROBIOLOGY 2+1

Objective

Objective of this course is to teach students regarding basics of microbiology related to soil

inciuding biogeochemical cycles, plant growth promoting rhizobacteria, microbial interactions

in soil and other soil activities.

Theory

UNIT I

Soil biota, Soil microbial ecology, types of organisms in different soils; Soil microbial biomass;

Microbial interactions: unculturable soil biota.

UNIT II

Microbiology and biochemistry of root-soil interface; phyllosphere, Biolertilizers, soil enzyme

activities and their importance.

UNIT III

Microbial transformations ol nitrogen, phosphorus, sulphur, iron and manganese in soil.

Siderophores and antimicrobials. Biochemical composition and biodegradation oi soil organic

matter and crop residues.

235

lnactivation ol microorganisms by different mutagens. Production, isolation and characterization

of mutants. Determination of mutation rate. lsolation, characterization and curing of plasmids.

Transfer of plasmid by conjugation, electroporation. Tetrad and random spore analysis.

Suggested Readings

Birge EA. 1981 . Bacteriat and Bacteiophage Genetics. Springer Verlag.

Gardner JE, Simmons MJ & Snustad DP. 1991 . Principles of Genetics.

John Wiley& Sons.

Lewin 8.1999. Gene. Vols. Vl-lX. John Wiley & Sons.

Maloy A & Friedfelder D. 1994. Microbial Genetics. Narosa.

Scaire J, Leach D & Galizzi A 1985. Geret'cs of Badeia. Academic Press.

William Hayes 1 981 . Genet'cs of Bacteria. Academic Press.



uNtT lv

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. N, fixation, S oxidation, P solubilization and mineralization of other micro nulrients;
Study of rhizosphere effect.

Suggested Readings

Martin Alexander 1977. Soil Microbiology. John Wiley.

Paul EA. 2oo7. soil Microbiology, Ecology and Biochemistry. grd Ed. Academic press.

sylvia 6, ar. 2oo5. Pinciptes and Applbations of soil Microbiology.2d Ed. pearson Edu.van

Elsas JD, Trevors JT & wellington EMH. 1997. Modem soil Microbiology. Marcel Dekker.

MICRO 505 MICROB|AL BIOTECHNOLOGY 2+,1

(PrFrequisate Micro 501)

Objective

To teach students about industrially usetul microorganisms and use of fermentor for the
production of various primary and secondary metabolites.

Theory

UNIT I

lntroduclion, scope and historical development; lsolation, screening and genetic
improvement of industrially important microorganisms.

UNIT II

Types oI fermentation systems; production of various primary and secondary metabolities,
e'9. amino acids, organic acids, alcohols, enzymes, organic solvents, antibiotics, etc.

UNITIII

Process scale up steps: laboratory, pilot plant and industrial scales. Down stream processing;
Overproduction of metabolities; Bioreactor operations, process control.

UNIT IV

Fermented beverages; production of single cell protein; Steroid transformation;
lmmobilization of cells/enzymes; Silage production; Waste water treatment.

UNIT V

Use oI. genetically-engineered microorganisms in biotechnology; Bioinsectioides,
biofertilizers, etc. Microbiologically-produced food mlours and ttavor-iri. Retting ol flax.

Practical

lsolation and Maintenance of industrially important microorganisms, lmprovement of industrially
important microorganisms, production of (industrial comp-ounds such as) alcohol, beer, wine,

236



citric acid and lactic acid and recovery, Study of types of bio-reactors and their operation ,

Production ol bacterial biof ertilizers:, Production of algal bioiertilizer, Visit to Biofertilizer
industries

Suggested Readings

Cruger W & Cruger A.2OO4. Biotechnology - A Textbook of tndustriat Microbiology. 2nd Ed.
Panima.

Ward OP. 1989. Fermentation Biotechnology. Prentice Hall.

Wiseman A. 1 983. Principles ot Biotechnology. Chapman & Hall.

MICRO 506 FOOD AND DATRY MICROBTOLOGY 2+1

(Pre-requisite, Micro 501 )

Obiective

To lamiliarize the students with recent advances in food microbiology including fermented
foods, dairy, lood preservation, detection of foodborne diseases, their control measures.

Theory

UNIT I

lntroduction and scope; Food Microbiology - A many iaceted science; lnterrelationship of
lood microbiology with other'sciences; Perspectives on Iood safety and Food Biotechnology.

UNIT II

Factors of special signilicance in Food Microbiology - Principles inlluencing microbial grovyth

in toods; Spores and their significance; lndicator organisms and Microbiological criteria;
Microbial spoilage ot toods- meat, milk, fruits, vegetables and their products; Food poisoning
and food-borne pathogenic bacteria.

UNIT III

Food fermentation; Fermented dairy, vegetable, meat products; preservatives and
preservation methods - physical methods, chemical preservatives and natural antimicrobial
compounds. Bacleriocins 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
loods.

Practical

Statutory, recommended and supplementary tests tor microbiological analysis of Baby foods,
Microbiological analysis of canned foods, Microbiological analysis milk and dairy products,
Microbiological analysis of eggs and meat, Microbiological analysis of vegelables, fruits and
cereals, Microbiological analysis of surfaces and containers in a food procbssing unit and
environment in a food processing area, Microbiological analysis of water, Visit to Food & Dairy
industry

z5l



Suggested Readings

Bibek Ray.l 996 . Fundamentals ot Food Microbiology. CRC Press.

Frazier WC & Westhoff DC. 1991 . Food Microbiology.3rd Ed. Tata McGraw Hill.

George J Banwart. 1989. Basic Food Microbiology. AVl.

James M Jay. 1987. Modern Food Microbiology. CBS.

Peppler HJ & Perlman D.1979. Microbial Technology.2nd Ed. Academic Press.

MICRO 507 BACTEHIOPHAGES 1+'l

Objective

To lamiliarize students about phages and phage- bacterial interactions.

Theory

UNIT I

Historical deveiopments and classification ol bacteriophages.

UNIT II

Physiology, biochemistry, enzymology and molecular biology of phagebacterial interactions.

UNIT III

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, lsolation
of new phages and phage resistant bacteria, One step growth curve, phage bursts, lnduction
of lambda. Complementation of T4 rrl mutants etc.

Suggested Readings

Birge EA. 2OOO. Bacterial and Bacleiophage Genetics. Springer-Verlag.

Mathew CK. 1972. Bacteriophage Biochemistry. Am. Chemical Soc.

Mathew CK, Kutter EM, Mosig G & Berget P. 1988. Bacteriophage 14. Plenum Press.

Nancy T & Trempy J. 2OO4. Fundamental Bacterial Genetrbs. Blackwell.

Stent SG. 1963. Molecular Biology ot Baderial Viruses. WH Freeman.

Winkler J, Ruger W & Wackernagel W. 1979. Bacteiat, Phage and Molecutar Genetics - An
Expe ri m ent al Course. Narosa.

Winkler U & Ruhr W. 1984. Bacteria, Phage and Molecular Genetics. ALA.

MICRO 508 ENVIRONMENTAL MICROBTOLOGY 2+1

(Pre-requisite Micro 502)

Objective

To teach and create awareness regarding environment, water, soil, air pollution and
bioremediation.
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PLANT- MICROBE INTERACTIONS 3+0

(Open for: Microbiology, Biotechnology & Molecular Biology, Genetics, pl. physiology,

Biochemistry, Plant Breeding & Plant Pathology students; Pre-requisite Micro503/Equiv., Micro
s04)

Obiective

To familiarize the students with the biochemical and biophysical mechanisms, genetics,
genomics, proteomics and a(tanced microscopy, spectroscopy of diflerent 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 tor soil and
plant health for sustaining crop productivity.
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Theory

UNIT I

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 II

Microbiology ol 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 III

Microbial technology in pollution abatement, waste management and resource recovery in
metal, petroleum and bioenergy f ields. Biof uels. 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. Visit to water / effluent treatment plants

Suggested Readings

Campbell R. 1983. Microbial Ecology. Blackwell.

Hawker LE & Linton AH. 1 989. Microorganisms Function, Form and

Environment. 2nd Ed. Edward Arnold.

Mitchell R. 1992. Environmental Microbiology. John Wiley & Sons.

Richards BN. 1 987. Microbes ol Terrestrial Ecosystem. Longman.
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MtcRo 510 INDUSTRIAL MICROBIOLOGY 2+'l

(Open for: Microbiology, Biotechnology, Biochemistry, Soil Science, Agronomy, Plant Pathology,
Horticulture students; prerequisite Micro 504, Micro 506)

Objective

To expose the studenls to the commercial exploitation of microorganisms for production of
useful products. Focus will be on understanding o{ the techniques involved and the application
of mrcroorganisms tor agribusiness purpose.

Theory

UNIT I

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 II

Brief introduction to bacterial, fungal and insect diseases, Types ol chemicals/pesticides
used for disease control. Vaccines. Bioagents and Biopesticides Biocontrol agents and
their scope in control of plant diseases, nematodes and insecl pests.
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Theory

UNIT I

Diflerent interfaces of interactions - Plant-microbe, microbe-microbe, soil - microbe, 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 communities in the soil. Community
dynamics and population interactions employing DGGE, TGGE, T-RFLP.

UNIT II

Quorum-sensing in bacteria, flow of signals in response to ditferent carlcon or other substrates

and how signals are recognized.

uNtT ilt

Methodology/resources to study plant-microbe interaclion, recombinant inbred lines,

biosensors, transcriptome profiling, metabolic profiling, genomics, proteomics and advanced

microscopy, spectroscopy ol ditlerent inlertaces.

UNIT IV

Plant and microbial gene expression and signal exchange, global and specific regulators
lor ditferent interactions. Molecular diversity of microbes, plants and their interactions
including transgenic microbes and plants.

Suggested Readings

Kosuge T & Nester EW. 1 989. PhnfMicrobe lntetactions: Molecular and Genetic Perspectives.

Vols l-lV. McGraw Hill.

Verma DPS & Kohn TH. 198/. Genes lnvolved in Microbe-Plant lntetactions. Springer Verlag.

Molecular Plant-Microbe lnteractions. Journal Published by APS.



UNIT III

Bioplastics and biopolymers: Microorganisms involved in synthesis of biodegradable plastics,

olher pigments, Biosensors: Development of biosensors to detect food contamination and

environment pollution.

UNIT IV

Biolertilizers, 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 lrom low-
grade ores.

Practical

Production of industrial compounds such as alcohol, beer, citric acid, lactic acid and their
recovery. Detection ol food-borne pathogens, pesticide degradation, Demonstration ol biogas
production, Produstion of biocontrol agents, Visit to industries

Suggested Readings

Alexander M. 1977. Soil Microbiology. John Wiley.

Hawker LE & Linton AH. 1989. Microorganisms Function, Form and

Environment. 2nd Ed. Edward Arnold.

James M Jaq 1987. Modem Food Microbiology. CBS.

Paul EA. 2OO7. Soil Microbiology, Ecology and Biochemistry.3rd Ed Academic Press.

Stanbury PF & Whitaker A:1987. Pinciples of Fermentation Technology. Pergamon Press.

Sylvia DM, Fuhrmann JJ, Hartlly PT & Zuberer D. 2005. Principles and Applications of Soil

Microbiology.2nd Ed. Pearson Prentice Hall Edu.

MICRO 51 1 BIOFERTILIZER TECHNOLOGY 1+1

Obiective

To familiarize the students and farmers with mass scale production o{ 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.

Theory

UNIT I

Different agriculturally important benelicial microorganisms - free Iiving, symbiotic (rhizobial,

actinorhizal), associative and endophytic nitrogen lixers including cyanobacteria, taxonomic

classification, nodule tormation, competitiveness and quantification of N, lixed.

UNIT II

Different agriculturally important beneficial microorganisms - phosphate solubilizing bacteria

and fungi, including mycorrhiza.

UNIT III

Different agriculturally important beneficial microorganisms - plant growth promoting

rhizobacteria.
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UNIT IV

Ditferent agriculturally important beneficial microorganisms - Biocontrol microbial inoculants.

UNIT V

Different agriculturally important beneficial microorganisms for recycling of organic waste
and compositing, bioremediators and other related microbes

UNIT VI

Different agriculturally important benelicial microorganisms - selection, establishment,
competitiveness, crop productivity, soil & plant health, mass scale production and quality
control of bio inoculants. Biolertilizer inoculation and microbial communities in the soil.

Practical

lsolations ol symbiotic, asymbiotic, associative nitrogen fixating bacteria, Development and
production of efticient microorganisms, Determination of beneficial properties in important
bacteria to be used as biofertilizer, Nitrogen fixing activity, indole acetic acid (lAA), siderophore
production etc, Bioinoculant production and quality control, Visit to industty

Suggested Readings

Alexander M. 1977. Soil Microbiology. John Wiley.

Bergerson FJ. 1980. Methods for Evaluating Biological Nitrogen Fixation.

John Wiley & Sons.

Sylvia DM, Fuhrmann JJ, Hartlly PT & Zuberer D. 2OOS. principles and Applications of Soit
Microbiology.2nd Ed. Pearson Prentice Hall Edu.

van Elsas JD, Trevors JT & Wellington EMH. 1997. Modem Soil Microbiology. CRC press.

M|CRO512 CYANOBACTERTALAND 2+O

ALGAL BIOTECHNOOLOGY
Obiective

To teach students about this upcoming fascinating lield of microbes developed at a taster
pace, mainly due to photoautotrophic nature of cyanobacteria, their ability to survive under a
variety of habitats and wide diversity of thatlus structure and functions. Their importance for
mankind is enormous including their role as biolertilizers, nutraceuticals, experimental models,
dyes, biofuels and a variety ol biochemicals. regarding structure, molecular evolution and
properties of cyanobacteria and algae

Theory

UNIT I

lntroduction to Cyanobacteia and algae. Definition, occurrence and distribution, thallus
structure, reproduotion, life cycles, origin and evolution of cyanobacteria, molecular
evolution; role of algae in evolution of land plants and horizontal transler ol genes.

UNIT II

Algal pigments, storage products, carbon metabolism, photosynthesis. Algal culturing and
cultivation. Culture types, culture conditions, culture vessels, culture media, sterilization,
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culture methods, synchronous cultures, photobioreactors, algal density and growth, seaweed

cultivation.

UNIT III

Cyanobacterial and algal fuels, Fine chemicals (restriction enzymes etc) and nutraceuticals

from algae; UV absorbing prgments lndustrial products trom 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 diflerentiation and nitrogen Iixation, nitrogen

metabolism.

uxlrlv
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 ol problem soils.

Suggested Readings

Ahluwalia AS. 2003. Phycology: Principles, Processes and Applications. Daya Publ.

Barsanti L & Gualtieri P. 2006. Algae: Anatomy, Biochemistry and Biotechnology.

Taylor & Francis, CRC Press.

Carr NG & Whitton BA. 1982. The Biology of Cyanobacteria. Blackwell.

Herrero A & Flores E. 2008. The Cyanobacteria Molecular Biology,

Genomics and Evolution. Calster Academic Press

Kumar HD. 2OO5. lntroductory Phycology. East West Press.

Linda E Graham & Lee W Wilcox. 2000. A/gae. Prentice Hall.

Robert A Andersen. 2005. Algal Culturing Techniques. Academic Press.

Venkataraman LV & Becker EW. 1985. Biotechnology and Utilization of Algae: the lndian

Experience. DSI .

ADVANCES IN FERMENTATION 2+1

Obiective

To teach students regarding lermentation industry using industrially useful microorganisms

including yeast technology.

Theory

UNIT I

An overview of fermentation - current status of fermentation industry. Fermentor design,

high performance bioreactors, mass and energy transfer in bioreactors. lnstrumentation

and control in fermentors - on line measurements systems, computer application.
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MICRO 602 ADVANCED MICROBIAL PHYSIOLOGY 2+O

(Pre-requisite Micro 502)

Obiective

To acquaint students with current topics in molecular microbiology

Theory

UNIT I

Origin, evolution, slructure, function and molecular aspects of various cell components.

UNIT II

Differentialion in bacteria, slime molds, yeasts.

UNIT III

Molecular biology of biolu m inescence, 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.
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UNIT II

Media for microbial fermentation; Criteria in media lormulation. An overview of downstream
processing.

UNIT III

New strategies for isolation of industrially important microbes and their genetic
manipulations; Microbial production of health care products. Antibiotic fermentation research;
steroid trans{ormation.

UNIT IV

Recent developments on production ol primary and secondary metabolite6, Treatment of
biological wastes, microbial inoculanls and enzymes for waste treatment.

UNIT V

Yeast technology - classification, genetics, strain improvement lor brewing, baking and
distilleries and topics of current interest in Iermentations.

Practical

lndustrially important microbes and their genetic manipulations, Fermentation by improved strains
ol yeast for produciion ol alcohol and beer, Microbial production of important antibiotics, enzymes
and organic acids, Bioremediation ot industrial eflluents

Suggested Readings

Peppler HJ & Perlman D. 1979. Microbial Technology.2nd Ed. Academic Press.

Reed G. 1987- Presscott & Dunn's lndustrial Microbiology.4th Ed. CBS.

Stanbury PF & Whitaker A . 1987. Principles of Fermentatian Technology. Pergamon Press.

Wiseman A. 1983. Pinciples of Biotechnology. Chapman & Hall.



MrcRo 503 REGULATION OF MICROBIAL BIOSYNTHESIS

(Pre-requisite Micro 502, Micro 503)

Objective

course imparts thorough knowledge about the synthesis of biomolecules in microorganisms by
various pathways and their regulation.

Theory

UNIT I

Regulation of initiation, termination and anti-termination of transcription. Global regulation
and differentialion by sigma lactor. Regulatory controls in bacteria - inducible and biosynthetic
pathways.

UNIT II

Bibosomal RNA and ribosomal proteins regulation under stress condition. Specific regulatory
systems; SOS regulatory control; Antisense RNA regulation of gene expression.

UNIT III

oxidative stress control. Fermentative and respiratory regulatory pathways. Regulation ol
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.

Suggested Readings

Selected articles f rom .journals.

MICRO 604 CURRENT TOPICS lN SO|L MICROB|OLOGy 2+0

(Prerequisite Micro 504)

Oblective

To make students learn the latest trends in soil microbiology like diversity, biological control
and bioremediation.

Theory

UNIT I

Molecular ecology and biodiversity of soil microorganisms; Survival and dispersal of
microorganisms.

UNIT II

Microbial successions and transformation of organic matter; Role of microorganisms in soil
fertility.
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uNlr[!
Bioremediation of polluted soils; Biological control.

UNIT IV

Other topics of current interest.

Suggested Readings

Selected articles Irom lournals.

List of Journals

Advances in Microbial Physiology

Annual Review oJ Genetics/Biochemistry

Annual Beview of Microbiology

Applied and Environmental Microbiology

Biology and Fertility Soils

lndian Journal of Microbiology

Journal ol Bacteriology

Journal of Basic Microbiology

Microbiology and Molecular Biology Reviews

Nature/Science/EM BO Jou rnal

Reviews in Microbiology and Biotechnology

Soil Biology and Biochemistry

Trends in Biotechnology

Trends in Microbiology

Trends in Plant Sciences

e-Resources

Books

http ://www.aw-bc.com/microplace/

http ://www. personal. psu.edu/jel5/micro/index. htm

http://microbiology. ucsc.edu/

Details of sites related to Microbiology

http://www.suite 1 0 1 .com/links.cf m/microbiology

http://www. microbeworld.org/resources/l inks.aspx

http://www.asm.org/

http://www.microbiologyiwodd.com/

http://www.sciencemag.org/cg i/collection

http://www. latrobe.edu. aulmicrobiology/links

www. uwstout.edu/lib/sublects/microbi

http://www. aemtek.com

z4h



Journal related to MicrobiologY

http://www.f ems-microbiology.org/website/nl/def ault.asp

http://www.blackwellpublishin g.com/.lournal

http://www.springer.com/

http://www.e-jou rnals.org/microbiology/

http://pubs.nrc-cnrc. gc.cal

http ://www. elsevier.com/

http://www.academicjou rnals.org/ajmr/

http://www.horizonpress.com/gateway4ournals. html

http://www.scielo.brlbjm

http://www.jmb.or.krl

Latest in microbiology- Microbiology News

http://microbiologybytes.wordpress.com/

http://www.topix.nevscience/microbiolog

Suggested Broad Topics for Master's and Doctoral Research

Molecular Microbiology

Microbial diversity

Meta genomics

lmprovement of beneficial microorganisms

(Nitrogen Iixers, Phosphate solubilizers etc.)

Environmental Microbiology

Biocontrol

PG PR, Termite control, Pathogenic lungi control

Biofuels

Biogas, alcohol production

Bioremediation

Waste management, Bioremediation ol industrial eff luents and

agrochemicals

Composting

Microbial Biotechnology

Biolertilizers

(Nitrogen fixers, Phosphate solubilizers, PGPR, BGA, composting etc)

Secondary metabolites including industrially important enzymes, amino acids

Citric acid and lactic acid fermentations

Food Microbiology

lmprovenment and industrial exploitation of microorganisms

Fermented foods



CODE COURSE TITLE

PL PATH 501"

PL PATH 502-

PL PATH 503-

PL PATH 504-

PL PATH 505'

PL PATH 506

PL PATH 507

PL PATH 508

PL PATH 509

PL PATH 510

PL PATH 511

PL PATH 512

PL PATH 513

PL PATH 514/

ENT 5145

PL PATH 515

PL PATH 516

PL PATH 517

PL PATH 518

PL PATH 519

PL PATH 520/

ENT 52OS

PL PATH 591

PL PATH 599

PL PATH 601

PL PATH 602

PL PATH 603

PL PATH 604'
PL PATH 605

PL PATH 606

PL PATH 691

PL PATH 692

PL PATH 699

MYCOLOGY

PLANT VIBOLOGY

PLANT BACTEBIOLOGY

PRINCIPLES OF PLANT PATHOLOGY

DETECTION AND DIAGNOSIS OF PLANT DISEASES

PRINCIPLES OF PLANT DISEASE MANAGEMENT

DISEASES OF FIELD AND MEDICINAL CROPS

DISEASES OF FRUITS, PLANTATION AND

ORNAMENTAL CROPS

DISEASES OF VEGETABLE AND SPICES CROPS

SEED HEALTH TECHNOLOGY

CHEMICALS IN PLANT DISEASE MANAGEMENT

ECOLOGY OF SOIL-BORNE PLANT PATHOGENS

DISEASE RESISTANCE IN PLANTS

INSECT VECTORS OF PLANT VIRUSES AND

OTHER PATHOGENS

BIOLOGICAL CONTROL OF PLANT DISEASES

INTEGRATED DISEASE MANAGEMENT

MUSHROOM PRODUCTION TECHNOLOGY

EPIDEMIOLOGY AND FORECASTING OF PLANT
DISEASES

POST HARVEST DISEASES

PLANT QUARANTINE

MASTER'S SEMINAR

MASTER'S RESEARCH

ADVANCED MYCOLOGY

ADVANCED VIROLOGY

ADVANCED BACTERIOLOGY

MOLECULAR BASIS OF HOST-PATHOGEN INTERACTION
PRINCIPLES AND PROCEDURES OF CERTIFICATION

PLANT BIOSECURITY AND BIOSAFEry

DOCTORAL SEMINAR I

DOCTORAL SEMINAR II

DOCTORAL RESEARCH

2+1

2+1

2+1

3+0

O+2

2+1

2+1

2+1

2+1

2+1

2+1

2+1

2+O

1+1

2+1

2+1

2+1

2+1

2+1

2+O

1+0

20

2+1

2+1

2+1

2+1
'I +0

2+O

1+0

'1 +0

45

PLANT PATHOLOGY

Course Structure - at a Glance
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CREDITS



Compulsory ior Master's programme

Compulsory for Ph. D. programme

Cross listed with Entomology

Minor Departments

Entomology

Microbiology

Supporting Departments

Statistics and Mathematics

Biochemlstry

Plant Molecular Biology and Biotechnology

Seed Science and Technology

Non credit compulsory courses

9

5

CODE COURSE TITLE

PGS 501

PGS 502

PGS 503

(e-course)

PGS 504

PGS 505

(e-course)

PGS 506

(e-course)

LIBRARY AND INFORMATION SERVICES

TECHNICAL WRITING AND COMMUNICATION SKILLS

INTELLECTUAL PROPERTY AND ITS

MANAGEMENT IN AG RICULTURE

BASIC CONCEPTS IN LABORATORY TECHNIQUES

AGRICULTURAL RESEARCH, RESEARCH

ETHICS AND RURAL DEVELOPMENT PROGRAMMES

DISASTER MANAGEMENT

0+1

0+1

1+0

1+0

s

CREDITS

1+0

0+1
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PL PATH 501 MYCOLOGY 2+'l

Objective

To study the nomenclature, classilication and characteristics ol fungi.

Theory

UNIT I

lntroduction: Scope and importance of Mycology in Agriculture - Plant and anlmal diseases,
biodegradation, mycorrhizae, biological control.

Terms and basic concepts: Fungus, thallus, septate and aseptate forms, dolipore septum,
holocarpic and eucarpic mycelium, fungal tissue, modifications of mycelium. Asexual
reproductive spores - zoospores, sporangiospores, conidia, arthrospores, blastospores
and chlamydospores. Sexual spores - oospores, zygospores, ascospores and
basidiospores. Monoecious, Dioecious and sexually undifterentiated lorms. Homothallism
and heterothallism. Anamorphs and teleomorphs. Parasitism.

UNIT II

Belation ot tungi to human affairs: Beneficial and harmlul effects oi fungi

History ot mycology: Ancient history - Greek and Roman periods. Middle ages - Albert
Magnus, B. Angleus, Pre de Baryan period (17s - mid 18m century) - Clusius, Bauhin,
Robert Hooke, van Sterbeek, Tournerort, Micheli, Linneaus, Persoon, Fries. Post de Baryan
period (mid 19t century to date) - de Bary, Saccardo, Tulasne brothers, Berkeley.

History of mycology in lndia: Kirthikar, Cunnigham, Barclay, Butler, Dastur, Mundkur,
Thirumalachar and Vasudeva.

uNlT ilt

Fungal Biodiversity - Distribution of fungal species in ditlerent habitats and their number.

Reproduction - Methods of asexual reproduction. Asexual fruiling bodies - Pycnidium,
acervulus, synnemma; sporodochium. Methods ol sexual reproduction. Sexual fruiting
bodies- ascocarps and basidiocarps.

Ultrastructures - fungal cell and cell wall composition in different fungal groups.

Nomenclature: Binomial nomenclature - rules governing nomenclature, ICBN,
nomenclatural lilter.

Classilication - classilication of fungi according to Ainsworth 1973

uNtT tv

lmportant characteristics of different tungal groups - division, sub-division, class, order,
family, genus

Division Myxomycota - Classes Acrasiomycetes, Myxomycetes and
Plasmodiophoromycetes - Order Plasmodiophorales - Family Plasmodiophoraceae - Genus
Plasmodiophoru

Division Eumycota: Sub divisions - Mastigomycotina, Zygomycotina, Ascomycotina,
Basidiomycotina and Deuteromycotina.

Sub division Mastigomycotina - Class Chytridiomycetes - order Chytridiales - Genus
Synchytium. Class Oomycetes - Orders Saprolegniales, Leptomitales, Lagenidiales and
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Peronosporales - Families Pythiaceae, Albuginaceae, Peronosporaceae - Genera Pythium,

Phytophthora, Albugo, Sclerospora, Peronospora, Plasmopara, Bremia, Bremiella

Basidiophora, PgtXdoperonospora, Sclerophthora, Pernosclerospora

Subdivision Zygomycotina - Class Zygomycetes - Order Mucorales - Family Mucoraceae

-Genus Fhbopus. Family Choanephoraceae - Genus Choanephora

Subdivision Ascomycotina - Classes H em iascomycetes, Plectomycetes,
Pyrenomyceles, Discomycetes and Loculoascomycetes

Class: Hemiascomyceles - Orders Endomycetales, Taphrinales and Protomycetales.

Genera: Taphrina and Protomyces

Class Plectomycetes - Order Erysiphales - Family Erypsiphaceae - Genera - Erysiphae,

Leveillula, Phyllactinia, Uncinula, Sphaerotheca, Podosphaera and Microsphaera. Order

Eurotiales - Family Eurotiaceae - Geneta Eurotium, Sartorya, Emeicella, Hemicarpenteles,

Eupenicillium and Talaromyces Class Pyrenomycetes - Order Hypocreales - Family

Claviceptaceae - Genus Claviceps - Family Nectriaceae - Genus Nectria. Order
Phyllochorales - Genera Glomerella, Phyllochora, Polystigma. Order Ophiostomatales -
Genus Ophlostoma. Otder Diaporthales - Genera Diaporthe, Magnaponhe,
Gaeumannomyces. Order Xylariales - Genus Rosellina. Order Microascales - Genus

Ceratocystis. Order Sordariales - Genera Neurosopra and Chaetomium

Class Discomycetes - Order Pezizales - Family Pezizaceae - Genus Peziza. Family

Morchellaceae - Genus Morchella. Family Helvellaceae - Genus Helvel/a. Order Helotiales

- Family Sclerotiniaceae - Genus Monilinia. Order Tuberales - Genus Tuber

Class Loculoascomycetes - Order Myriangiales - Family Myriangiaceae - Genus E/s,noe.

Order Dothidiales - Family Dothidiaceae - G enus Mycosphaerella- O:der Pleosporales -
Families Pleosporaceae and Venturiaceae Genera Pleospora, Cochliobolus and Venturia

Subdivision Basidiomycotina - Class Teliomycetes, Order Uredinales - Family

Pucciniaceae - Genera Puccinia, Uromyces, Hemileia and Gymnosporangium. Family

Melampsoraceae - Genus Melampsora. Order Ustilaginales - Family Ustilaginaceae -
GeneIa Usitlago, Spacelotheca, Tolyposporium, Melanopsichium. Family Tilletiaceae -
Geneta Tilletia, Neovossia, Entyloma and Urocystis

Class Hymenomycetes - Sub class Holobasidiomycetidae - Order Agaricales - Family

Agaricaceae - G enus Agaricus. Order Aphyllophorales - Family Polyporaceae - Genera

Polyporus, Fomes and Po a. Family Ganodermataceae - Genus Ganoderma. Sub class

Phragmobasidiomycetidae Orders Tremellales, Auriculariales and Septobasidiales - Genera

Exidia, Auicularia and Septobasidium

Class Gasteromycetes - Orders Lycoperdales, Phallales, Nidulariales and

Sclerodermatales.

Subdivision Deuteromycotina - Class Coelomycetes - Order Sphaeropsidales - Genera

Phoma, Macrophoma, Phomopsis, Macrophominaand Ascochyta.Order Melanconiales -
Genela Colletotrichum, Pestalotia and Pestalotiopsis

Class Hyphomycetes - Order Hyphomycetales - Family Moniliacae - Genea Pyiculaia
and Verticillium. Family Dematiaceae - Genera A/femaria, Helminthosporium, Drechsleta,

Bipolaris a d Cuwulaia. Order Stilbellales - Genus Graphium. Order Tuberculariales -

Genus Fusarium. Order Agonomycetales - Genen - Sclerotium and Rhizoctonia

Fungal genetics - fungal genome - chromosomal genes, mitochondrial genes, plasmids

and transposans. Haploid forms
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Fungal variability - nonsexual variability - heterokaryosis, mutations and parasexuality.
Sexual variability

Lichens - symbiotic association between f ungi and Jungi-Mycobiont and photobiont
ditferent groups ol lichen forming fungi - importance of lichens

Practical

outline classification ol fungi, General methods to study fungi, study of somatic structures in
tungi, Study of myxomycotina-Acrasiomycetes(Dictyostelium), Myxomycetes
(Ceratiomyxa,Physarum,Stemonitis, Hemitrichia. Lycogalal and plasmodio-
phoromycetes(P/asmodiophora), Study of Masligomycotina- study oJ Chytridiomycetes
(Synchytrium, Physoderma, Allomyces), Study of Masigomycotina - study of
oomyceles(Pythium, Phytophthora, A/bugo), Albugo of Mastigomycotina - study of Oomycetes
(Peronospora, Bremia, Plasmopara, Sclerospora), Study of Zygomycotina- Study o{
Zygomycetes(Mucor, Absidia, Rhizopus, Circinelta, Thamnosylum, Choanephora,
Cunninghamella, Syncephalastrium), Ascomycotina - Types of Ascocarps oI the sub-division
and study of Hemiascomycetes. Study of Eurotiales and Erysiphales, Ascomycotina - Study of
Sphaeriales and Hypocreales, Ascomycotina - Study of Discomycetes and Loculoascomycetes,
Basidlomycotina - study of reliomycetes - uredinales, Basidiomycotina - study of reliomycetes

- Ustilaginales and Gasteromycetes, Deuteromycotina - study of Hyphomycetes,
Deuteromycotina - study ot Hyphomycetes,Deuteromycotina - Study of Coelomycetes

Suggested Readings

Ainsworth G C, Sparrow F K & Susman H S. 1973. The Fungi- An Advanced Treatise. Vol. lV
(A & B). Academic Press, New York.

Alexopoulos C J, Mims C W & Blackwell M.2000. tntroductoty Mycotogy. Sih Ed. John Wiley &
Sons, New York.

Mehrotra R S & Aneja K R. 1990. An lntrductory Mycotogy. Wiley Eastern, New Delhi.

Sarbhoy A K. 2000. Tert book of Mycology. |CAR, New Dethi.

Singh R S. 1982. Plant Pathogens - The Fungi. Oxford & lBH, New Delhi.

Webster J. 1980. lntroduction to Fungi. 2nd Ed. Cambridge Univ. press, Cambridge, New
York.

(

PL PATH 502 PLANTVTROLOGY 2+1

Oblective

To acquaint with the structure, virus-vector relationship, biology and management ol plant
viruses.

Theory

Unit I

o History of plant viruses-lntroduction-historical background-contribution ol different scientists
10 the development of science of virology-Mayer, Beijerinck, Baur, lvanowski, purdy, Stanley,
Bawden and Pierie, Rawlins, Best, Ruska, Fukushi, Kunkel, Kausche et al., Williams &
Wycoff, Markham & Smith, Hershey & Chase,Gierer & Schram, Fraenkel-Conrat, Caspar
& Klug, Anderer et al., Wittaman, Nishimura Kassanis, Brakke, Takabe, Clarks & Adam,
Kohler & Mtlstein, Dietzen &Sanderer, Teakle, Doi et al., Diener & Baymer, Shepherd et
al., Harrison et al., Beale, Gratia
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. Definition of virus- they are living / non living with evidence; how plant viruses differ from
animal viruses broadly

o Composition of plant viruses

o Viral nucleic acid (ss /ds RNA, ss/ds DNA, negative / positive/ ambisense , segmentation,
circular llinear etc.,) and its genome size with examples, Proteins (structural and non-
structural including glycoproteins, End group structures (Cap, VPg, PolyA tail and IRNA
like structure), polyamines, lipids, metals and water

r Virus Structure

Principles ol basic virus structure (explain terms capsid and its lormation, structural unit,
subunits, nucleocapsid, virion, capsomers -Study of various shapes of viruses.

Unit ll

o Symptomatology

External symptoms (foliar, stem &root); lnternal symptoms (Histological- necrosis, hypo-
and hyperplasia; cytological etfects- nuclei, mitochondria, chloroplasts); Virus induced
structures in cytoplasm (pin-wheel & crystalline inclusions); effect of environment on

symptoms.

o Transmission, host virus interactions and virus-vector relationship

- Mechanical transmission- vegetative, graft, dodder transmission with examples

- Seed and pollen transmission- plant virus groups transmitted through seed, factors affecting
seed transmission, mechanism of seed transmission, localizalion ol virus in seed, reasons
for lailure of seed transmission (Gemini viruses and others).

- Transmission of plant viruses by insects - explain terms of acquisition feeding period, latent
period, inoculation feeding period, retention period, transmission threshold period; Virus -
vector relationship- Non-persistent, semi-persistant, bimodal and persistanl transmission
(circulative with uptake route in vector, and propagative type with evidence for multiplication)
with examples.

- Transmission of plant viruses by aphids in non-persistant and persistant mode, mouth
parts, Vector - virus relationship-molecular interactions-direct (AMV/CMV) and indirect
(PAMV/PVY).

- Plant virus transmission by leaf and plant hoppers-kinds o, virus-vector relationship;

- Transmission of viruses by thrips -lile cycle and route of virus transmission;

- Transmission of viruses by whiteflies, mealy bugs, beetles, mites- their virus -vector
relationship with examples Jor each.

- Plant virus transmission by fungF groups ol viruses transmitted by fungi, mechanism of
virus acquisition and transmission by fungi.

- Plant virus transmission by Nematodes-Groups of viruses transmitted by nematodes-
difterences among these 2 groups-evidence lor nematode transmission and mechanism
with examples

- Chemical and physical properties of plant viruses, host virus interaction (R-gene, Avr-gene,

recognition phenomenon, hypersensitive response etc.,)



Urx lX
. Virus nomenclature and classification

Historical aspects of virus nomenclature (Johnson, Johnson and Hoggan, Smith, Holmes,
Baltimore and ICTV) ;Descriptors used in virus Taxonomy (Virion properties, Genome
organization and replication, antigenic and biological p roperties);criteria demarcating
different virus taxa ( at order, family, genus and species level);-Outline diagram depicting
classification of plant viruses (7rhl8ih report of ICTV)

o Genome organization

Genome ol typical RNA virus (TMV) and DNA virus (CaMV) and its coding strategies
(transcription, translation, ORFs), Proteins /enzymes commonly encoded by plant viruses
and thejr functions, sub genomic RNAs,

Unit lV

r Replication and Movement ol viruses

o lsolation and Puritication of Viruses

Replication of Plant virus by taking TMV as an example

Plant virus movement in plant system : long distance and short distance movement.
Different movement strategies.

1. Choice of plant material (assay host, propagative host); 2. Extraction of virus in sultable
bulfer (buffers, pH, ionic strength, reducing agents, additives, enzymes and detergents
etc.); 3. Clarification of virus in suitable solvents (chloroform, butanol etc.,); 4. Concentration
of virus (Differential centrifugation /PEG/salt precipitation); 5. Final purification (Density
gradient centrifugation-isopycnic, rate zonal & equilibrium) and 6. Dialysis and storage

. Electron Microscopy

Preparation of samples (leaf dip), Negative staining (principle), trapping with antiserum,
observation under EM and particle size calculation.

r Diagnostlcs-Protein baseddiagnostics

Explanation about antigen, antibody, antiserum, titre, epitope and paratope. ELISA and its
variants (DAS, DAC), ISEM, Western blot (explain principle behind each techniques and
advantages and disadvantages)

. Nucleic Acid based diagnostics

Detection of viruses by nucleic acid hybridization, PCR, RT-PCR, multiplex-pCR (explain
principle behind each techniques and advantages and disadvantages)

Unit V

o Mycoviruses- discovery, definition, genome properties, hypo virulence, mechanism of
biological control

Phytoplasma- structure, classification, diseases, symptoms and transmission

Arbo- and baculoviruses- morphology, size, genome properties, diseases they cause
in animals and in insects

Satellite viruses- definition, genome propertjes, classification (ICTV), diseases they cause
in plan ts

Satellite RNAs- discovery, definition, genome properties, diseases they cause
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Phages- discovery, structure of T2phage, classif ication and its importance

Viroids- d6finition, structure, 16plication, classification, diseases, symptoms Transmission

Prions- discovery- struclure- replication- diseases they cause-Principles of working Electron

Microscope and ultra microtome

Evolution of viruses- Micro &macro evolution, sequence divergence/ convergence,
modular evolution, evidence lor virus evolution (sequence comparison and phylogenetic

studies)

Unit Vl

o Origin of viruses- viruses of pro and eukaryotes, viruses infecting photosynthetic eukaryotes
below angiosperms (reler latest articles on this topic f rom website)

Mechanism of resistance and Genetic engineering-a brief introduction to development
of transgenics (gene gun I Agrobacterium mediated transformation), Protein based
resistance (coat and movement protein, replicase & protease); Nucleic acid based protection

(RNA mediated,, satellite mediated); detailed mechanism behind coat protein mediated
and RNA mediated resistance.

. Ecology and management of plant viruses-Removal source of infection, production of
virus lree seed and vegetative stocks, Propagation and mainlenance of virus free stocks,

modified planting and harvesting procedure, control or avoidance oJ vectors, cross
protection, Effect of 'environment on virus-vector -host relation (disease triangle)

Practical

Study ol symptoms caused by plant viruses, Transmission of plant viruses - Mechanical

Transmission using local lesion host and systemic host, Seed Transmission, lnsect transmissron
( non-persistent transmission by Nphids), Assay of Plant Viruses using local lesion host, Physical
properties ot plant viruses (DEP, TIP), PuriJication of Plant Viruses (Purilication protocol for

TMV), Methods of raising antiserum to plant virus Rearing o, rabbit, injection, blood collection,

separation of antiserum, testing antiserum titre Serological Tests Oucterlony double diffusion

test, Serological tests ELISA (direct), Serological tests ELISA (indirect), Electron Microscopy

Preparation of grids for virus observation (leaf dip and purified virus), Ultratomy - taking ultrathin

sections of virus infected leal material, PCR - Acquaintance and its use in plant virology

* experiments that can spread throughout the semester as per convenience

Suggested Readings

BosL. 1964. Symptoms of Virus Diseases in Plants. Ortord & lBH., New Delhi.

Brunt AA, Krabtree K, Dallwitz MJ, Gibbs AJ & Watson L. 1995. Virus of Plants: Desciptions
and Lists from VIDE Database. CABI, Wallington.

Gibbs A & Harrison B. 1976. Plant Virology - The Principles. Edward Arnold, London.

Hull R. 2002. Mathew's Plant Virotogy.4th Ed. Academic Press, New York.

Noordam D. 1973. ldentification of Plant Viruses, Methods and Experiments. Oxford & lBH,

New Delhi.
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PL PATH 503 PLANT BACTERIOLOGY 2+1

Oblective

To acquaint with plant pathogenic prokaryote (procarya) and their slructure, nutritional
requirements, survival and dissemination.

Theory

UNIT I

History and introduction to phytopathogenic procarya, viz., bacteria, MLOs, spiroplasmas
and other fastidious procarya. lmportance of phytopathogenic bacteria.

UNIT II

Evolution, classification and nomenclature of phytopathogenic procarya and important
diseases caused by them.

UNIT III

Growth, nutrition requirements, reproduction, preservation of bacterial cultures and variability
among phytopathogenic procarya.

uNlT lv

General biology of bacteriophages, L form bacteria, plasmids and bdellovibrios.

UNIT V

Procaryotic inhibitors and their mode of action against phytopathogenic bacteria.

UNIT VI

Survival and dissemination of phytopathogenic bacteria.

Practical

lsolation, purification, identification and host inoculation ot phytopathogenic bacteria, staining
methods, biochemical and serological, characterization, isolation ol plasmid and use ot
antibacterial, chemicalyantibiotics. lsolation and purification of phytopathogenic bacteria Eg.
Xanthomonas citri(or) any other, Host inoculation of Phytopathogenic bacteria - Confirmation
of Koch's postulates, Staining Methods: Simple staining, Negative staining, Gram staining,
Biochemical characterization : Extraction of total proteins and sDS-PAGE analysis, Serological
characterization : lmmunoditfusion, lmmuno electrophoresis, ELISA , lsolation of plasmids -
lsolation and Agarose Gel Electrophoresis, Antibacterial chemicals / Antibiotics : Evaluation of
different antibiotiqs against bacteria by inhibition zone technique and spectrophotometric method,
Study of symptoms of bacterial diseases ot important crops *, Amplification of 165 rRNA by
PCR and Agarose Gel Electrophoresis

Suggested Readings

Goto M. '1990. Fundamentals of Plant Bacteriotogy. Academic press, New york.

Jayaraman J & Verma JP. 2002. Fundamentals of Plant Bacteiotogy. Kalyani publ., Ludhiana.

Mount MS & Lacy GH. 1982. Phytopathogenic Prokaryotes. Vols. l, ll. Academic press, New
York.

Verma JP, Varma A & Kumar D. (Eds). 1995. Detection of plant pathogens and their
Management. Angkor Publ., New Delhi.

Verma JP. 1998. Ihe Bacteia. Malhotra publ. House, New Delhi.
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PL PATH 504 PRINCIPLES OF PLANT PATHOLOGY 3+0

lntroduction, concept of disease, importance of plant diseases, history (as included in the

previous syllabus) and growth oJ plant pathology, Definitions: etiology, Pathogenicity,

Pathogenesis, lnoculum, lnoculum potential, Pathotype, Primary inoculum, Secondary

inoculum, Penetration, lnlection, lncubation period. Disease development, Symptoms,

Signs, Syndrome, Disease cycle, lnfeclious organism, lnlectious disease, Types ol
parasitism, Virulence, predisposition, Susceptibility, Resistance, Hypersen sitivity,

Symptomless carrier, Biotype, lmmunity, Disease triangle, Disease tetrahedron, Fungitoxic,

Fungistatic Fungicidal, classification of plant diseases based on spread or occurrence,

Symptoms, host and musal lactors.

Ufll-]I

Pathogenesis - Growth, reproduction, kinds oJ inoculum, survival and dispersal of

important plant pathogens by various agents, infection process - Pre-penetratlon,

Penetration and Post penetration activities of pathogens, development inside host tissue,

Role ol environment, Effect of temperature, moisture, wind, light, soil pH, soil structure,

herbicides, Air pollutants.Ettect ol host plant nutrition. Ef{ects of pathogens on plant

physiological lunctions: Effect on photosynthesis, translocation of water and nutrients,

host plant respiration, permeability of cell membranes, transcription and translation,

reproduction.

Unit-lll

How pathogens attack plants : Mechanical forces, chemical weapons : Role ol enzymes,

toxins, growth regulators, Polysaccharides. Defense strategies : Pre-exisitng structural

and biochemical defenses, lnduced structural and biochemical changes, hypersensitive

response, classes of R Gene proteins, Recognition of pathogen Avr proteins by the host -
How do R and Avr gene products activate plant responses - Some examples, oxidalive

bursts, co tunction ol two or more genes, Active oxygen species, lipoxygenases, disruption

of cell membranes, PR-proteins, phenolic compounds, phytoalexins' Defense through

plantibodies, SAR elc.

Unit-lV

Genetics of Besistance : Vertical and horizontal resistance, Mechanisms ol genetic variation

in fungi, bacteria, viruses, Apparent resistance, Gene for Gene concept' Pathogenicity

genes in plant pathogens, genes involved in pathogenesis and virulence by pathogens,

Signal transduction between pathogenicity genes and resistance genes.

Unit-V

Disease management slrategies: Cultural methods, Avoidance of the pathogen, methods

that exclude the pathogen lrom the host: Quarantines, lnspection, Eradication methods,

Biological melhods: Suppressive soils, Antagonistic Microorganism's, weeds, Physical

Methods, chemical methods, Disease conlrol by immunizing or improving the resistance

of host, Cross protection, SAR, Use oJ transgenic plants.
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Obiective

To introduce the subject of Plant Pathology, its concepts and principles.

Theory

Unit-l



Suggested Readings

Agrios GN. 2005. Plant Pathology.5lh Ed. Academic press, New york.

Heitefuss R & williams PH. 1976. Physiologicat plant pathology. Springer Verlag, Berlin, New
York.

Mehrotra RS & Aggarwal A. 2003. Ptant Pathotogy.2nd Ed. Oxford & lBH, New Delhi.

Singh RS. 2002. lntroduction to Principles of Plant Pathology. Oxford & lBH, New Delhi.

singh DP & singh A. 2007. Disease and lnsect Resistance in p/anfs. oxford & lBH, New Delhi.

Upadhyay RK & Mukherjee KG. 1997. Toxins in Plant Disease Devetopment and Evolving
Biotechnology. Oxford & lBH, New Delhi.

PL PATH 505 DETECTION ANO DIAGNOSIS OF PLANT DISEASES 0+2

Oblective

To impart training on various methods/techniqueyinstruments used in the study of plant

diseaseYpathogens.

Practical

Methods to prove Koch's postulates with biotroph and necrotroph pathogens, pure culture
techniques, use of selective media to isolate pathogens. preservation of plant pathogens and
disease specimens, use of haemocytometer, micrometer, centrifuge, pH meter, camera lucida.
Microscopic techniques and staining methods, phase contrast system, chromatography, use
of electron microscope, spectrophotometer, ultracentrifuge and electrophoretic apparatus,
disease diagnostics, serological and molecular techniques for detection of plant pathogens.

Evaluation of fungicides, bactericides etc.; field experiments, data collection and preparation
of references.

Suggested Readings

Baudoin ABAM, Hooper GR, Mathre DE & carroll RB. 1990. Laborutory Exercises in ptant

Pathology: An lnstructional Kit. Scientific publ., Jodhpur.

Dhingra oD & Sinclair JB. 1986. Basic plant pathotogy Methods. cRC press, London, Tokyo.

Fox Rw. 1993. Principles of Diagnostic Techniques in plant pathotogy. cABl wallington.

Mathews REF. 1 993. Diagnosis of Plant virus Drbeases. cRC press, Boca Raton, Tokyo.

Pathak VN. 1984. Laboratory Manual of ptant pathotogy. Oxford & lBH, New Delhi.

Forster D & Taylor sc. 1 998. Plant virotogy protocots: From vhus tsotation to Transgenic
Resistance. lylethods in Molecutar Biotogy. Humana press, ttowa, New Jersey.

Noordam D. 1973. ldentification of plant viruses, Methods and Experiments. cent. Agic. pub.

Doc. Wageningen.

Trigiano RN, windham MT & windham AS. 2004. plant pathotogy- concepts and Laboratory
Exercises. CRC Press, Florida.

chakravarti BP. 2005. Methods of Bacteriar prant pathology. Agrotech, Udaipur.
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PL PATH 506 PRINCIPLES OF PLANT DISEASE MANAGEMENT 2+1

Obiectives

To acquaint with different strategies for management of plant diseases.

Theory

UNIT I

Principles of plant disease management by cultural, physical, biological, chemical, organic
amendments and botanicals methods of plant disease control, integrated control measures

of plant diseases. Disease resistance and molecular approach {or disease management.

UNIT II

Foliage, seed and soil application ol chemicals, role of stickers, spreaders and other

adjuvants, health vis-a-vis environmental hazards, residual effects and safety measures.

UNIT III

History of fungicides, bactericides, antibiotics, concepts of pathogen, immobilization,

chemical protection and chemotherapy, nature, properties and mode of action of antifungal,

antibacterial and antiviral chemicals.

Practical

ln vitro and /,h v,Vo evaluation of chemicals against plant pathogens; ED and MIC values, study

ol structural details of sprayers and dusters.

Suggasted Beadings

Fry WE. 1982. Pinciples of Ptant Disease Management' Academic Press' New York.

Hewitt HG. 1998. Fungicides in Crop Protection. CABI, Wallington.

Marsh RW. 1972. Systemic Fungicides. Longman, New York.

Nene YL & Thapliyal PN. 1993. Fungicides in Plant Disease control. oxlord & lBH, New Delhi.

Palti J. 
.1981 . cultural Practices and lntectious crop Diseases. springer- Verlag, New York.

Vyas SC. 1993 Handbook of systemic Fungicides. Vols. l-lll. Tata McGraw Hill, New Delhi.

PL PATH 507 DISEASES OF FIELD AND MEDICINAL CROPS 2+1

Ob,ective

To educate about the nature, prevalence, etiology, factors affecting disease development and

control measures oi field and medicinal crop diseases'

Theory

UNIT I

Diseases ol Cereal crops- wheat, barley, rice' pearl millet, sorghum and maize'

UNIT II

Diseases of Pulse crops- gram, urdbean, mungbean, lentil, pigeonpea' soybean'

UNIT III

DiseasesofOilseedcrops-rapeseedandmustard,sesame'linseed'sunflower'groundnut'
castor.
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UNIT IV

Diseases ol Cash crops- cotton, sugarcane.

UNIT V

Diseases ol Fodder legume crops- berseem, oats, guar, lucerne, cowpea.

UNIT VI

Medicinal crops- plantago, liquorice, mulathi, rosagrass, sacred basil, mentha,
ashwagandha, Aloe veru.

Practical

Detailed study of symptoms and host parasite relationship of important diseases of above
mentioned crops. Collection and dry preservation of diseased specimens of important crops.

Suggested Readings

Joshi LM, Singh DV & Srivastava KD. 1984. Problems and Progress of Wheat Pathology in
South Asia. Malhotra Publ. House, New Delhi.

Rangaswami G. 1999. Diseases of Crop Plants in lndia. 4th Ed.. prenlice Hall of lndia, New
Delhi.

Ricanel C, Egan BT, Gillaspie Jr AG & Hughes CG. 1989. D,beases of Sugarcane, Major
Diseases. Academic Press, New York.

Singh RS. 1998. Plant Diseases. 7th Ed. Oxford & tBH, New Dethi.

singh US, Mukhopadhyay AN, Kumar J & chaube Hs. 1992. plant Diseases of lntematiobnat
lmportance. Vol. L Drbeases of Cereats and pulses. prentice Hall, Englewood Cliffs,
New Jersey.

PL PATH 508 DISEASES OF FRUITS, PLANTATIoN AND oRNAMENTAL GRoPS 2+1

Objective

To acquaint with diseases of fruits, plantation, ornamental plants and their management.

Theory

UNIT I

lntroduction, symptoms and etiology of different lruit diseases. Factors atfecting disease
development in fruits like apple, pear, peach, plum, apricot, cherry, walnut]almond,
strawberry, citrus, mango, grapes, guava, banana, pineapple, p"payu, tig, pomegranate,
date palm and management of the fruits diseases.

UNIT II

symptoms, mode of perpetuation of diseases of prantation crops such as tea, coffee,
rubber and coconut and their management.

UNIT III

symptoms and lire cycre of pathogens. Factors affecting disease deveropment of ornamentarplants such as roses, gladiolus, tulip, carnation, orciids, marigold, ihrysanthemum andtheir management.
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Practical

Detailed study ot symptoms and host parasite relationship of representative diseases of
plantation crops. collection and dry preservation of diseased specimens of importani ciops.
Suggested Readings

Gupta V K & Sharma S K. 2OOO. Diseases ot Fruit Crops. Kalyani publ., New Delhi.
Palhak V N. 1980. Diseases of Fruit Crops. Oxlord & lBH, New Delhi.

Singh R S. 2000. Diseases of Fruit Crops. Oxford & lBH, New Dethi.

Walker J C.2004. Diseases of Vegetabte Crops. TTpp, lndia.

PL PATH 509

Objective

DISEASES OF VEGETABLE AND SPICES CROPS 2+1

261

To. impart knowredge about symptoms, epidemiorogy of difterent diseases of vegetabres and
spices and their management.

Theory

UNIT I

Nature, prevarence, factors affecting disease deveropment of burb, reafy vegetabres,
crucifers, cucurbits and solanaceaous vegetables. Diseases under protected cuitivation.
UNIT tI

symptoms and management of diseases of different root, burb, reaty vegetabres, crucifers,
cucurbits and solanaceaous vegetable crops.

UNIT III

Symptoms, epidemiology and management of diseases of different spice crops such as
black pepper, saflron, cumin, coriander, turmeric, fennel, fenugreet 

"nagingli. 

--'

Practical

Detailed study of symptoms and host pathogen interaction of important, diseases of vegetabre
and spice crops.

Suggested Rgadings

chaube HS, singh US, Mukhopadhyay AN & Kumar J. 1gg2. ptant Diseases ol lntemationat
lmportance. Vor. [. Drseases of vegetable and oirseed crops. prentice Ha[, sngie*ooa
Cliffs, New Jersey.

Gupta VK & Paul YS. 2001. Drbeasas of Vegetabte Crops. Kalyani publ., New Delhi

Sherf AF & Mcnab AA. 1986. Vegetabte Diseases and their Control.

Wiley lnterScience, Columbia.

Singh RS. 1999. Diseases of Vegetabte Crops. Ortord & tBH, New Delhi.

Gupta SK & Thind TS. 2006. Disease Problem in Vegetable Production. Scientific publ., Jodhpur.
Walker JC. 1952. Diseases of Vegetabte Crops. McGraw-Hill, New york.



PL PATH 510 SEED HEALTH TECHNOLOGY 2+1

Obiective

To acquaint with seed-borne diseases, their nature, detection, transmission, epidemiology,

impactyloses and management.

Theory

UNIT I

History and economic importance ol seed pathology in seed industry, plant quarantine and

sPS underwTo. Morphology and anatomy o, typical monocotyledonous and dlcotyledonous

infected seeds.

uNlT ll

Recent advances in the establishment and subsequent cause of disease development in

seed and seedling. Localization and mechanism of seed transmission in relation to seed

infection, seed to plant transmission of pathogens'

UNIT III

seed certification and tolerance limits, types of losses caused by seed-borne diseases in

trueandvegetativelypropagatedseeds'evolutionaryadaptationSofcropplantsto.de{end
seed invas-ion by seed-borne pathogens. Epidemiological factors influencing the

transmission of seed-borne diseases, forecasting of epidemics through seed-borne infection.

UNIT lV

Production ol toxic metabolites aflecting seed quality and its impact on human, animal and

plant health, management ol seed-boine pathogen/diseases and procedure ior healthy

seed production, seed health testing, methods lor detecting miQroorganism'

Practical

Conventional and advanced techniques in the detection and identilication of seed-borne fungi,

bacteria and viruSes. Relationship between seed-borne infection and expression of the disease

in the field.

Suggested Readings

Agarwal vK & JB Sinclair. 1ggg. Principtes of seed Pathotogy. Vols. I & ll, cBS Publ., New

Delhi.

Hutchins JD & Reeves JE. (Eds.). 1997. seed Heatth Testing: Progress Towards the 21st

Century. CABI, Wallington.

Paul Neergaard. 1988. Seed Pa thology. MacMillan, London.

Suryanarayana D. '1978. Seed Pathology- Vikash Publ., New Delhi'

PL PATH 511 CHEMICALS lN PLANT DISEASE MANAGEMENT 2+1

Objective

To impart knowledge on the concepts, principles and judicious use of chemicals in plant disease

management.
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Theory

UNIT I

History and development ol chemicals; definition of pesticides and related terms; advantages
and disadvantages of chemicals.

UNIT II

Classiiication of chemicals used in plant disease control and their characteristics.

UNIT III

Chemicals in plant disease control, viz., fungicides, bactericides, nematicides, antiviral
chemicals and botanicals.

UNIT IV

Formulations, mode of action and application of dilferent fungicides; chemotherapy and
phytotoxicity ot f ungicides.

UNIT V

Handling, storage and precautions to be taken while using fungicides; compatibility with
other agrochemicals, persistence, cost-benefit ratio, lactor atfecting fungicides.

UNIT VI

General account ol plant protection appliances; environmental pollution, residues and health

hazards, fungicidal resistance in plant pathogens and its management.

Praclical

Acquaintance with formulation of diflerent iungicides and plant protection appliances.
Formulation of fungicides, Bactericides and nematicides; in vitro evalualion techniques,
Preparation of different concentrations of chemlcals including botanical pesticides based on

active ingredients against pathogens; Persistence, Compatibility with other agro-chemicals;
Detectjon of naturally occurring lungicide resistant mutants oI pathogen; Methods ol application
of chemicals.

Suggested Readings

Bindra OS & Singh H. 1977. Pesticides - An Application Equipment. Oxford & lBH, New Delhi.

Nene YL & Thapliyal PN. 1993. Fungicides in Plant Disease Control. 3rd Ed, Oxford & lBH,

New Delhi.

Torgeson DC (Ed.). 1969. Fungicides. Vol. ll. An Advanced Treatise. Academic Press, New
York.

Vyas SC. 1993. Handbook of Systemic Fungicides. Vols. l-lll. Tata McGraw Hill, New Delhi.

PL PATH 512 ECOLOGY OF SOIL-BORNE PLANT PATHOGENS 2+1

Obiective

To provide knowledge on soil-plant disease relationship.

Theory

UNIT I

Soil as an environment for plant pathogens, nature and importance ot rhizosphere and

rhizoplane, host exudates, soil and root inhabiting fungi. Types o, biocontrol agenls.
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UNIT II

lnoculum potential and density in relation to host and soil variables, competition, predation,

antibiosis and rungistasis.

UNIT III

Suppressive soils, biological control- concepts and potentialilies lor managing soil borne
pathogens.

Practical

Quantilication ol rhizosphere and rhizoplane microllora with special emphasis on pathogens;

Pathogenicity test by soil and root inoculation techniques, Correlation between inoculum density
of test palhogens and disease incidence, Demonstration oJ fungistasis in natural soils;
Suppression of test soil-borne pathogens by antagonistic microorganisms. lsolation and
identification of different biocontrol agents.

Suggested Readings

Baker KF & Snyder WC. 1965. Ecology of Soil-borne Plant Pathogens. John Wiley, New York.

Cook RJ & Baker KF. 1983. The Naturc and Practice of Biological Control of Plant Pathogens.
APS, St Paul, Minnesota.

Ganet SD. 1970. Pathogenic Root-infecting Fungi. Cambridge Univ. Press, Cambridge, New
York.

Hillocks RJ & Waller JM. 1997. Soil-bome Diseases of Tropical Crops. CABI, Wallington.

Parker CA, Rovira AD, Moore KJ & Wong PTN. (Eds). 1983. Ecology and Management of
Soil-borne Plant Pathogens. APS, St. Paul, Minnesota.
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PL PATH 513 DISEASE RESISTANCE lN PLANTS 2+O

Obiective

To acquaint with disease resistance mechanisms in plants.

Theory

UNIT I

lntroduction and historical development, dynamics of pathogenicity, process ol infection,
variability in plant pathogens, gene centres as sources of resistance, disease resistance
terminology.

UNIT II

Disease escape, disease tolerance, disease resistance, types of resistance, identification
of physiological races of pathogens, disease progression in relation to resistance, stabilizing
selection pressure in plant pathogens.

UNIT III

Host defence system, morphological and anatomical resistance, preformed chemicals in
host defence, post intectional chemicals in host defence, phytoalexins, hypersensitivity
and its mechanisms.

I



UNIT IV

Gene-for-gene concept, prolein{or-protein and immunization basis, management of
resistance genes. Strategies for gene deployment.

Suggested Readings

Deverall BJ. 1977. Defence Mechanisms in P/ants. Cambridge Univ. Press, Cambridge, New
York.

Mills Dallice et a!.1996. Molecular Aspects of Pathogenicry and Resistance: Requirement for
Signal Transduction. APS, St Paul, Minnesota.

Parker J. 2008. Molecular Aspects of Plant D,seases Fes,:stance. Blackwell Publ.

Robinson RA. 1976. Plant Pathosystems. Springer Verlag, New York.

Singh BD. 2OO5. Plant Breeding - Pinciples and Methods. Tth Ed. Kalyani Publ., Ludhiana

Van der Plank JE. 1975. Principles of Plant lnfection. Academic Press, New York.

Van der Plank JE . 1978. Genetic and Molecular Basis of Plant Pathogenesis. Springer Verlag.
New York.

Van der Plank JE. 1982. Host Pathogen lnteractions in Plant Disease. Academic Press, New
York.

Van der Plank JE. 1984. D,.sease Besistance in Plants. Academic Press, New York.

PL PATH 514/

ENT 514

1+1

Obiective

To leach the students about the different groups of insects that vector plant pathogens, vector-
plant pathogen interaction, management of vectors lor controlling diseases.

Theory

UNIT I

History of developments in the area of insects as veclors of plant palhogens. lmportant
insect vectors and their characteristics; mouth parts and leeding processes ol important
insect vectors. Efficiency of transmission.

UNIT II

Transmission of plant viruses and fungal pathogens. Relation between viruses and their

vectors.

UNIT III

Transmission of plant viruses by aphids, whiteflies, mealy bugs and thrips.

UNIT IV

Transmission of mycoplasma and bacteria by leal hoppers and plant hoppers.

UNIT V

Transmission ol plant viruses by psyllids, beetles and mites. Epidemiology and management

of insect transmitted diseases through vector management.

INSECT VECTORS OF PLANT VIRUSES AND

OTHER PATHOGENS
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Practical

ldentification ol common vectors of plant pathogens- aphids, lealhoppers, whiteflies, thrips,
beetles, Nematodes; Culturing and handling of veclors; Demonstration of virus transmission
through vectors- aphids, Leafhoppers and whitellies.

Suggested Readings

Basu AN. 1995. Bemisia tabaci (Gennadivs) - Crop Pest and Principal Whitetly Vector of Plant
Vftuses. Oxford & lBH, New Delhi.

Harris KF & Maramarosh K. (Eds.).1980. Vectors ot Plant Pathogens. Academic Press, London.

Maramorosch K & Harris KF. (Eds.). 1979. Leafhopper Vectors and Plant Disease Agents.
Academic Press, London.

Youdeovei A & Service MW. 1983. Pest and Vector Management in the lroprbs. English
Language Books Series, Longman, London.

PL PATH 515 BIOLOGICAL CONTROL OF PLANT DISEASES 2+1

Objective: To study principles and application of ecolriendly and sustainable management
strategies ol plant diseases.

Theory

UNIT I

Concept ol biological control, Definitions of Garret (1965), Baker and Cook (1974) and
Cook (1987), lmportance of biological control in managing soil borne plant pathogens,
foliar pathogens, post harvest diseases and role ol biocontrol agents in plant growth
promotion and induction ol resistance in plants. History of bioiogical control - Weindling,
Garret, K F Baker, R Cook, Elad, Ghet,AN Mukhopadhyay, B LJalali, Bineeta Sen, KG
Mukherjee, Gnanamanickam, R D Prasad. Merits and demerits ol biological control ot
plant pathogens.

uNtT il

Types of biological interactions - neutral, mutual and antagonistic, Antagonistic interactions

- Competition - Meaning of Competitive Saprophytic Ability (CSA), qualities o,
microorganism for high CSA Mycoparasitism - steps in mycoparasitism, enzymes involved
in mycoparasitism Hypovirulence - principle and exploitation as a biocontrol tool Rhizosphere
colonization - rhizosphere, rhizoplane, exudales of plant roots, rhizosphere eftect, beneficial
rhizosphere colonizing microbes and Plant growth promotion. Antibiosis - principle, role
of antibiosis in biological control of plant pathogens, Agrocin, antibiotics produced by
Trichoderma, Bacillus subtilis, Pseudomonas fluorescens. Siderophores and their
involvement in antibiosis. lnduced resistance - concepts of lsR and sAR Mycorrhizae and
their involvement in biological control

UNIT III

Factors governing biological control, Role of physical environment - soil moisture, pH,
temperature etc., Role of agroecosystem - host - pathogen - antagonist interactions, root
exudates, carbon sources on the plant surface, microbial interactions on spermosphere,
rhizosphere and phyllosphere in relation to pathogen and antagonist survival and
proliferation., Cultural practices - soil solarization, deep summer ploughing, organic and
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inorganic amendments, flood lallow / fallow, crop rotation, green manure crops' ifiigation

prac"tices, Biological control agents, Approaches to biological control - inundative and

augmentative, domparison between biocontrol oJ plant pathogens using resident and

inrioduced antagonists., lmportant soil borne and foliar plant pathogens and biocontrol

agents used ag;inst them. Biological control of post harvest plant diseases.compatibility

oidiiierent Bioagents and microbial consortia in biological control

UNIT IV

commercialization of antagonists.Mass produclion, Delivery systems and lormulations,

Monitoring efficacy and pop-ulation of applied biocontrol agents, Biopesticides (Registered)

available in the market loi the management of plant diseases, Quality control system ol

biocontrol lormutations, Role of biological control as a componenet in lDM, IPM and organic

farming.

Practical

lsolation of rhizosphere and phyllosphere microorganisms of biocontrol potential,

Characterization oJ isolated biocontrol agents based on cultural and morphologicalieatures, 
'niitro 

^r" 
y of antagonistic efficacy of isolated BCA against soil borne plant pathogens - dual

culture plate techn'ique, In vitro assay of antagonistic efficacy of isolated BCA again_st soil

borne plant pathogens - diffusible non volatile metabolites, ln vitro assay ot antagonistic efficacy

ol isolated BCA against soil borne plant pathogens - volatile metabolites - determination ot

HCN producing ab-ility oi BCA, tn vitro assay of antagonistic efficacy ol isolated BcA against

soil borne plani pathogens - mycoparasitism, ln vitro evaluation ol compatibility of fungicides

with BCA, Mass multiplication iechniques for BCA and formulations, Seed Mslerization and

biopriming with BCA, ln vivo evalualion of BCA on soil borne disease, visit to biocontrol labs

and production units

Suggested Readings

campbell R. 1989. Biologicat control of Microbiat Ptant Pathogens. cambridge univ. Press,

Cambridge.

cook RJ & Baker KF. 1983. Nature and Practice of Biotogical control of Plant Pathogens.

APS, St. Paul, Minnesota.

Fokkemma MJ. 1986. Microbiology of the Phyltosphere. cambridge univ. Press, cambridge'

Gnanamanickam sS (Eds). 2002. Biotogical control of crop Diseases. cRC Press, Florida.

Heikki MT & Hokkanen James M (Eds.). 1996. Biological controt - Benefits and Risks. cambridge

Univ. Press, Cambridge.

Mukerli KG, Tewari JP, Arora DK & Saxena G. 1992. Recent DeveloPments in Biocontrol of

Ptant Diseases. Aditya Books, New Delhi.

PL PATH 516

Oblective

2+1

To emphasize the importance and need ol IDM in the management ol diseases of important

crops.

Theory

UNIT I

lntroduction, delinition, concept and tools of disease management, components of integrated

disease management- their limitations and implications.
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UNIT II

Development of IDM- basic principles, biorogicar, chemical and curtural disease
management.

uur_!!!

IDM in important crops- rice, wheat, cotton, sugarcane, chickpea, rapesee dmustard,
pearlmillet, kharT pulses, vegetable crops and f ruit crops.

Practical

Application of biological, cultural, chemjcal and biocontrol agents, Their compatibility and
integration jn IDM; Demonstration of IDM in certain crops as project work.

Suggested Readings

Gupta VK & Sharma RC. (Eds). i995. lntegrated Disease Management and ptant Heatth.
Scientif ic Publ., Jodhpur.

Mayee cD, Manoharachary c, Tilak KVBR, Mukadam DS & Deshpande Jayashree (Eds.).
2004. Biotechnological Approaches for the lntegrated Management of crop D,seases.
Daya Publ. House, New Delhi.

sharma RC & sharma JN. (Eds). i 995. tntegrated plant Disease Management. Scientrlic publ.
Jodhpur.

PL PATH 517 MUSHROOM PRODUCTTON TECHNOLOGY 2+1

Objective

To develop mushroom cultivation skills for entrepreneurial activity. Historical development of
mushroom cultivation and present status of mushroom industry in lndia.

Theory

UNIT I

Historical development of mushroom cultivation and present status, taxonomy, classification,
food, medicinal value, uses of mushroom, edible and poisonous mushroor.r,s.

UNIT II

Life cycle of cultivated mushrooms, reproduction and strain improvement, maintenance of
pure culture, preparation of spawn and tacilities required for establishing commercial spawn
lab.

UNIT III

Preparation ol substrate for mushroom cultivation, long, short and indoor composting
methods, formulae for different composts and their computation, qualities and testing of
compost, uses of spent mushroom composvsubstrate.

UNIT IV

Facilities lor setting up mushroom larm for seasonal and environmentally control cultivation,
requirement and maintenance of temperature, relative humidity, co2, ventilation in cropping
rooms, cultivation technology of A garicus bisporus, pteurotus sp., calocybe indica, Leniinus
edodes and Ganoderma lucidum.
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UNIT V

lnsect pests, diseases and abnormalities of cultivated mushroom and their management,
post harvest processing and value addition, economics ol mushroom cultivation,
biotechnology and mushroom cultivation.

Practical

Preparation cil spawn, Compost, Spawning, Casing, Harvesting and postharvest handling ol
edible mushroom; ldentification of various palhogens, Competitors of various mushroom.

Suggested Readings

Chadha KL & Sharma SR. 2001 . Advances in Hofticulture (Mushroom). Vol. Xlll. Malhotra
Publ. House, New Delhi.

Chang ST & Hays WA. 1997. The Biology and Cultivation of Edible Mushrooms. Academic
Press, New York.

Chang ST & Miles PG. 2OO2. Edible Mushrooms and their Cuttivation. CRC press, Florida.

Kapur JN. 1989. Mushroom Cultivation. DIPA, ICAR, New Delhi.

Dhar BL. 2005. cultivation Technology of High remperature Tolerant white Button Mushroom.
DIPA, ICAR, New Delhi.

PL PATH 5'18 EPIDEMIOLOGY AND FORECASTTNG OF PLANT DTSEASES 2+1

Objective

To acquaint with the principles of epidemiology and its application in disease forecastin0.

Theory

UNIT I

Epidemic conept and historical development, pathometry and crop growth stages, epidemic
growth and analysis.

UNIT II

common and natural logarithms, lunction fitting area under disease progress curve and
correction lactors, inoculum dynamics, population biology of pathogens, iemporal spatial
variability in plant pathogens.

UNIT III

Survey, surveillance and vigilance, crop loss assessment and models.

UNIT IV

Principles and pre-requisites of forecasting, systems and factors affecting various
components ot forecastings, some early ,orecasting, procedures based on weither and
inoculum potential, modeling disease growth and disease prediction.

Practical

Measuring diseases, spore dispersal and trapping, weather recording, survey, Multiplication
of inoculum, computerized data analysis, Function fitting, Model prepiration ind validation.
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Suggested Readings

Campbell CL & Madden LV. 1 990. lntroduction to Plant Disease Epidemiology. John Wiley &

Sons. New York

Cowling EB & Horsefall JG. 1978. Plant Disease. Vol. ll. Academic Press, New York.

Laurence VM, Gareth H & Frame Van den Bosch (Eds.). The Study of Plant Disease Epidemics.
APS, St. Paul, Minnesota.

Nagarajan S & Murlidharan K. 1995. Dynamics of Plant Diseases. Allied Publ., New Delhi.

Thresh JM. 2006 . Plant Virus Epidemiology. Advances in Virus Research 67, Academic Press,
New York.

Van der Plank JE. 1963. Ptant Diseases Epidemix and Controt. Academic Press, New York.

Zadoks JC & Schein RD. 1979. Epidemiology and Plant Disease Management. Ox{ord Univ.

Press, London.

PL PATH 519 POST HARVEST DISEASES 2+1

Obiective

To acquaint with post harvest diseases of agricultural produce and their ecofriendly management.

Theory

UNIT I

Concept of post harvest diseases, definitions, importance with reference to environment

and health, principles of plant disease management as preharvest and post-harvest, merits

and demerits of biological/phytoextracts in controlling post-harvest diseases.

UNIT II

Types of post harvest problems both by biotic and abiotic causes, rhizosphere colonization,

competitive, saprophytic ability, antibiosis, induced resistance, microbial associations,

concept, operational mechanisms and its relevance in control.

UNIT III

Factors governing post harvest problems both as biotic and abiotic, role of physical

environment, agro-ecocystem leading to quiescent intection, operational mechanisms and

cultural practices in perpetuation of pathogens, pathogens and antagonist and their

relationship, role of biocontrol agents and chemicals in controlling post-harvest diseases,

comparative approaches to control ol plant pathogens by resident and introduced

antagonists. lsolation, characterization and maintenance ol pathogens, role of different

storage.

UNIT IV

lntegrated approach in controlling diseases and improving the shelf life of produce, control

oi aflatoxigenic and mycotoxigenic f ung;, application and monitoring lor any health hazard,

knowledge of Codex Alimentarious for each product and commodity.

Practical

lsolation characterization and maintenance of pathogens, role o{ different storage conditions

on disease development, application of antagonists against pathogens in vivo and in vitro

conditions. Comparative eff icacy oi different chemicals, lungicides, phytoextracts and bioagents.
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Suggested Readings

Pathak VN. 1970. Diseases of Fruit Crops and their Contrcl. IBH Publ.' New Delhi'

chaddha KL & Pareek oP. 1992. Advances in HofticultureYol. lv, Malhotra Publ. House, New

Delhi.

Objective

To acquaint the learners about the principles and the role o{ Plant Quarantine in containment

of pests and diseases, plant quarantine regulations and set-up.

Theory

UNIT I

Definition of pest, pesticides and transgenics as per Govt. notification; relative importance;

quarantine - domestic and internalional. Quarantine restrictions in the movement oJ

agricultural produce, seeds and planting material; case histories ol exotic pests/diseases

and their status.

UNIT II

Plant protection organization in lndia. Acts related to registration of pesticides and

transgenics. History of quarantine legislations, PQ Order 2003' Environmental Acts,

lndustrial registration; APEDA, lmport and Export of bio-control agents'

UNIT III

ldentification of pest/disease tree areas; contamination of lood with toxigens,

microorganisms and their elimination; Symptomatic diagnosis and othertechniques to detect

pesvpathogen infestations; VHT and other sater techniques of disinfestation/salvaging of

infected material.

uNrT lv

WTO regulations; non-tariff barriers; Pest risk analysis, good laboratory practices for

pesticide laboratories; pesticide industry; Sanitary and Phytosanitary measures.

Suggested Readings

Rajeev K & Mukherjee RC. 1996. Role of Plant Quarantine in lPM. Aditya Books.

Rhower GG. 1991 . Regulatory Plant Pest Management. ln: Handbook o, Pest Management in

Agriculture. 2nd Ed. Vol. ll. (Ed. David Pimental). CRC Press.

PL PATH 520/

ENT 520

PLANT QUARANTINE

PL PATH 601 ADVANCED MYCOLOGY

Objective

To acquaint with the latest advances in Mycology.

Theory

UNIT I

General introduction, historical development and advances in mycology.

271

2+O

2+1



UNIT II

Recent taxonomic criteria, morphological criteria for classification. Serological, Chemical
(chemotaxonomy), Molecular and Numerical (computer based assessment; taxonomy.

UNIT III

lnteraction between groups: Phylogeny. Micro conidiation, conidiogenesrs and sporulating
structures of fungi imperfecti. Morphology and reproduction of representative plant
pathogenic genera from different groups of fungi. sexual reproduction in different groups
of fungi.

UNIT IV

Population biology, pathogenic variability/vegetative compatibility.

UNIT V

Heterokaryosis and parasexual cycle. sex hormones in fungi. pleomorphism and speciation
in fungi. Mechanism of nuclear inheritance. Mechanism ol extra-nuclear inheritance.
Biodegradation.

Practical

study of conidiogenesis- phialides, porospores, arthroo spores. study ol fruiting bodies in
Ascomycotina. ldentification o{ fungi up to species level. Study of hyphal anistomosis.
Morphology of representative plant pathogenic genera from different groups of fungi.

Suggested Readings

Alexopoulos CJ, Mimms CW & Blackwell M. 1996. lntroductary Mycology. John Wiley & Sons,
New York.

Dube HC. 2005. An lntroduction to Fungi.3rd Ed. Vikas publ. House, New Delhi.

Kirk PM, cannon PF, David JC & statpers JA. (Eds.).2001. Ainsworth and Bisby's Dictionary
of Fungi.gth Ed., CABI, Waltington.

Ulloa M & Hanlin RT. 2OOO. lllustrated Dictionary ot Mycotogy. ApS, St. paul, Mennisota.

Webster J & Weber R.2OO7. lntroduction to Fungi. Cambridge Univ. press, Cambridge.

PL PATH 602 ADVANCED VIROLdGY 2+1

Obiective

To educate about the advanced techniques and new developments in the field of Plant Virology.

Theory

UNIT I

Mechanism of virus transmission by vectors, virus-vector relationship, bimodal transmission
and taxonomy of vectors and viruses, vector specificity for classes of viruses, virus
replication, assembly and architecture, ultrastructural changes due to virus infection,
variation, mutation and virus strains.

UNIT II

lmmunoglobulin structure and functions of various domains, methods of immunodiagnosis,
hybridoma technology and use of monoclonal antibodies in identification of viruses and
their strains, Polymerase Chain Reaction.
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PL PATH 603 ADVANCED BACTERIOLOGY 2+1

Obiective

To provide knowledge about the latesl advances in phytobacteriology.

Theory

UNIT I

Current approaches for the characterization and identification of phytopathogenic bacteria

Ultrastructures and biology of bacteria.

273

uNtr ilt

Genome organization, replication, transcription and translational strategies of
pararetroviruses and gemini viruses, satellite viruses and satellite RNA genome organization

in tobamo-, poty, bromo, cucummo, ilar and tospoviruses.

UNIT IV

Gene expression and regulation, viral promoters, molecular mechanism of host virus

interactions, virus induced gene, molecular mechanism of vector transmission, symptom

expression, viroids and prions.

UNIT V

Genetic engineering with plant viruses, viral suppressors, a RNAi dynamics, resistant genes.

Viruses potential as vectors, genetically engineered resistance, transgenic plants.

UNIT VI

Techniques and application ol tissue culture. Origin, evolution and interrelationship with

animal viruses.

Practical

Purification of virus(es), SDS-PAGE for molecular weight determination, Production of polyclonal

antiserum, Purification of lgG and conjugate preparation, Serologicaltechniques (i) DAC-ELISA

(ii) DAS -ELISA (iii) DIBA (iv) Western blols (v) (ab) 2-ELlSA, Vector transmission (one each

with aphid, leaf hopper and whitefly), Methods for collecting vectors and their maintenance,

Nucleic acid isolation, DOT-bloL southern hybridization, Probe preparation and autoradiography,

PCR application and viral genome.cloning, Sequencing annotation of genes.

Suggested Readings

Davies 1997. Molecular Plant Virology: Replication and Gene Expression CRC Press, Florida.

Fauquet et al.2OO5. Vius Taxonomy. Vlll Report oi ICTV. Academic Press, New York.

Gibbs A & Harrison B. 1976. Plant Virology - The Principles. Edward Arnold, London.

Jones P, Jones PG & Sutton JM. 1997. Plant Molecular Biology: Essential Techniques. John

Wiley & Sons, New York.

Khan JA & Dijkstra. 2OO2. Plant Viruses as Molecular Pathogens. Howarth Press, New York.

Maramorosch K, Murphy FA & Shatkin AJ. 1996. Advances in Virus Research. Vol. 46. Academic

Press, New York.

Pirone TP & Shaw JG. 1990. Viral Genes and Plant Pathogenesls. SpringerVerlag, NewYork.

Roger Hull 2002. Mathew's Plant Virology (4th Ed.). Academic Press, New York.

Thresh JM. 2006. Plant Virus Epidemiology. Advances in Virus Besearch Academiq Press,

New York.



UNIT II

Current trends in taxonomy of phytopathogenic procarya.

UNIT III

Role of enzyme, toxin, expolysaccharide, polypeptide signals in disease development.
Mechanism ol will (Ralstonia solanacearum) development, mechanism of soll tol (Erwinia
spp.) development, mechanism of crown gall formation (Agrobacterium tumitaciens).

uNlT tv

Host-bacterial pathogen interaction, quorum-sensing phenomenon, Type lll secretion
system, HR/SR reactions, R-genes, Avr-genes, hrp genes, Eflector protein.

UNITV

Molecular variability among phytopathogenic prokayotoes and possible host defense
mechanism(s). Genetic engineering for management of bacterial plant pasthogens-gene
silencing, BNAi technology.

UNIT VI

Epidemiology in relation to bacterial plant pathogens. Development of diagnostic kit.

UNIT VlI

Beneficial prokaryotes- Endophytes, PGPR, phylloplane bacteria and their role in disease
management. Endosymbionts lor host defence.

Practical

Pathogenic studies and race identification; Plasmid proliling of bacteria; Fatty acid proliling of
bacteria; RAPD prolfiling of bacteria and variability status; Endospore, Flagella staining; Test
for secondary metabolite production, Cyanides, EpS, Siderophore; Specific detection of
phytopathogenic bacteria using speciesi/pathovar specilic primers. Basic techniques in diagnostic
kit development, molecular tools to identily phytoendosymbionts.

Suggested Readings

Dale JW & Simon P.2004. Molecular Genetics ol Bacteia. John Wiley & Sons, New york.

Garrity GM, Krieg NR & Brenner DJ. 2006. Bergey's Manual of systematic Bacteiology: The
Proteobacteia. Vol. ll. Springer Verlag, New York.

Gnanamanickam SS. 2006. Plant-Ass@iated Bacteia. Springer Verlag, New york.

Mount MS & Lacy GH. 1982. Plant Pathogenic prokaryotes. Vols. l, ll.

Academic Press, New York.

sigee DC. '1993. Bacterial Plant Pathology: cet! and Moteculat Aspects. cambridge Univ.
Press, Cambridge.

Stan MP. 'l.992. The Prokaryotes. Vols. I - lV. Springer Verlag, New york.

PL PATH 604 MOLECULAR BASIS OF HOST-PATHoGEN INTERACTIoN 2+1

Objective

To understand the concepts of molecular biology and biotechnology in relation to host-pathogen
interactions.
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Theory

UNIT I

lmportance and role o{ biotechnological tools in Plant Pathology- Basic concepts and

principles to study host pathogen relationship'

UNIT II

Molecular basis ol host-pathogen interaction- fungi, bacteria and viruses; recognition system,

signal transduction.

UNIT ItI

lnduction of defense responses- pathogenesis related proteins, HR, reactiveoxygen species,

phytoalexinsandsystemicacquiredresistance,ProgrammedCellDeath'Viralinduced

gene silencing.

UNIT IV

Molecularbasisofgene.lor.genehypothesis;R.geneexpressionandtranscriptionprofiling,

mapping and cloning ol resistance genes and marker-aided selection' pyramiding of R

genes.

UNIT V

Biotechnology and disease management; development of disease resistance plants using

geneticengineeringapproaches,differentmethodsolgenetransfer,biosaletyissuesrelated

to GM crops,

Practical

Protein, DNA and RNA isolation, Plasmids extraction,PoR analysis, DNA and Protein

electrophoresis, bacterial transformation. lsolation and sDS-PAGE analysis of proteins from

pathogen inlected (stress) and non-infected plant (Non-stress), lsolation and quanti,ication of

Nucleic Acids by spectrophotometric method and Agarose gel electrophoresis, lsolation of

genomic DNA lrom Bacteria and Agarose gel electrophoresis, lsolation of plasmid Irom Bacteria,

RAPD analysis ol plant pathogens like lungi and Bacteria, RAPD anatysis ol disease resistant

plants vs susceptible plants. (ln any crop based on the availabilM, ITS-PCR anavsis of different

isolates of lungi, 16s rDNA analysis of Bacterial population Amplification with specitic primers'

preparation of competent cetls, cloning ol amplilied 16s rDNA into plasmid vector'

Transformation into Bacteria: ConJirmation by restriction digestion and PCR, Sequencing -

Comparing the sequence data by using the suitable software programme

Suggested Readings

chetl.lgg3.BiotechnologyinPlantDiseaseControlJohnwiley&Sons,NewYork.

Gurr SJ, Mc Pohersen MJ & Bowlos DJ. (Eds.). 1992. Moleculat Ptant Pathology ' A Practical

Approach. Vols. I & ll, Oxford Univ' Press, Oxford.

Mathew JD. 2OO3. Motecular Plant Pathotogy. Bios Scientific Publ', UK'
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Ronald Pc' 2007. ptant-pathogen rnteractions: Methods in Morecurar Biorogy.Humana press,
New Jersey.

Stacey G & Keen TN. (Eds.). 1996. ptant Microbe tnteractions. Vols. l-lll.
Chapman & Hall, New york; Vol. lV. ApS press, St. paul, Minnesota.

PL PATH 605 PRINC|PLES AND PROCEDURES OF CERTIFICAT|ON 1+0

Objective

To acquaint with certitication procedures of seed and planting material.

Theory

UNIT I

lntroduction to certification. lnternational scenario of certilication and role of ISTA, EppO,
OECD etc. in certification and quality control.

UNIT II

case studies or certitication systems of USA and Europe. Nationar Reguratory mechanism
and certilication system including seed certification, minimum seed certification standards.
National status of seed health in seed certilication. Methods for testing genetic identity,
physical purity, germination percentage, seed health etc.

UNIT III

Fixing tolerance limits for dlseases and insect pests in certification and quality control
programmes. Methods used in certification of seeds, vegetativo propagures and in vrtro
cultures' Accreditation of seed testing laboratories. Role of seecy planting material health
certification in national and international trade.

Suggested Readings

Association ol Oflicial Seed Certifying

Agencies. http://www.aosca.orglndex.htm.

Hutchins D& ReevesJE. (Eds.). 1997. seed Heatth resting: progress Towards the 21st century.
CABI, UK.

lSHlveg Manuat of Seed Heatth Testing Methods.

http://www.worldseed.orgy'enus/

international_seecuishi_vegetable.html

lSHl-F Manual of Seed Health Testing Methods.

http://www.worldseed.org/en-uVinternational-seed/ishi_,. html
lsrA seed Health resting Methods. http://www.seedtest.org/en/content- 1-1 132-24i .html
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Tunwar NS & Singh SV. 1988. lndian Minimum Seed Certification Standards. Central Seed

Certification Board, Department o{ Agriculture and Cooperation, Ministry of Agriculture,

Government of lndia, New Delhi.

US National Seed Health System. http://www.seedhealth.org/

PL PATH 606 PLANT BIOSECURITY AND BIOSAFETY 2+O

Objective

To facilitate deeper understanding on plant biosecurity and biosafety issues in agriculture.

Theory

UNIT I

History of biosecurity, Concept ol biosecurity, Components of biosecurity, Quarantine,
lnvasive Alien Species, Biowarfare, Emerging/resu rgence of pests and diseases.

UNIT II

National Regulatory Mechanism and lnternational Agreements/funventions viz., Agreement
on Application oJ Sanitary and Phytosanitary (SPS) Measures/World Trade Organization
(WTO), Convention on Biological Diversity (CBD), lnternational Standards lor Phytosanitary
Measures, pest risk analysis, risk assessment models, pest information system, early
warning and forecasting system, use ot Global Positioning System (GPS) and Geographic
lnlormation System (GlS) for plant biosecurity, pesvdisease and epidemic management,
strategies for combating risks and costs associated with agroterrorism event, mitigation
planning, integrated approach lor biosecurity.

UNIT III

Biosafety, policies and regulatory mechanism, Cartagena Protocol on Biosafety and its
implications, lssues related to release ol genetically modilied crops.

Suggested Readings

FAO Biosecurity Toolkit 2008.

www.fao.org/docrep/01 0/al 1 40ela1 1 40e00.htm

Laboratory Biosecurity Guidance.

http://www.who.inVcsr/resources/publications/biosaletyA&HO_CD S_EPR 2006.pdi

Grotto Andrew J & Jonathan B Tucker. 2006. Biosecurity: A Comprehensive Action Plan.

http://www.americanprogress.org/kf/biosecurity_a_comprehensive_ action_plan.pdf

Biosecurity Australia.

www.daff . gov.aulba;www.atfa. gov.au/biosecurityaustralia

Biosecurity New Zealand. www.biosecurity.govt.nz DEFRA.

www.def ra. gov. u Uani malVdiseaseycontroybiosecu rity/index. htm

Randhawa GJ, Khetarpal RK, Tyagi RK & Dhillon. BS (Eds.).2001.

Transgenic Crops and Biosafety Concerns. NBPGR, New Delhi.

Khetarpal RK & Kavita Gupta 2006. Plant Biosecurity in lndia. - Status and Strategy. Asian
Biotechnology and Development Review 9(2): 3g-Biosecurity for Agriculture and Food
Production. http://www.tao.org/biosecurity/

CFlA.http://www.inspection. gc.ca.ienglish/anima/heasan/fad/biosecure.sht ml
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List oI Journals

Annals of Applied Biology - Cambridge University Press, London

Annual Review of Phytopathology - Annual Reviews, Palo Alto, California

Annual Review of Plant Pathology - Scientific Publishers, Jodhpur

Canadian Journal of Plant Pathology - Canadian Phytopathological Society, Ottawa

lndian Joumal of Biotechnology - National lnstilute of Science Communication and Information

Resources, CSIR, New Delhi

lndian Joumal of Mycopathological Besearch- lndian Society of Mycology, Kolkata.

lndian Joumal of Virology - lndian Virological Society, New Delhi

lndian Phytopathology - lndian Phytopathological Society, New Delhi

Journal of Myalogy and Plant Pathology - Society of Mycology and Plant Pathology, Udaipur

Journal of Phytopathology - Blackwell Verlag, Berlin

Myalogia - New York Botanical Garden, Pennsylvania

Mycological Research - Cambridge University Press, London

Physiological Molecular Plant Pathology - Academic Press, London

Phytopathology - American Phytopathological Society, USA

Plant Disease - The American Phytopathological Society, USA

Plant Disease Research - lndian Society of Plant Pathologists, Ludhiana

Plant Pathology - Brilish Society for Plant Pathology, Blackwell Publ.

Review ot Plant Pathology - CAB lnternational, Wallingford

Vhology- New York Academic Press

e'Resources

www.shopapspress.org

www.apsjou rnals.apsnet.org

www.apsnet.o rgliournals

www.cabi3ublishing.org

www. springer.con'r/lif e+Sci/agriculture

www.backwellpublishing.com

www.cstro.au

www.annual-reviews.org

Suggested Broad Topics for Master's and Doctoral Research

Pathogenesis and characterization of plant pathogens

Survey and surveillance

lnduction o, resistance using biotic and abiotic elicitors
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Variability in plant pathogens

Plan!Virus-Vector relationships

Genome organization of plant pathogens

Dynamics ol plant pathogen propagules and their biology

Molecular tools in disease diagnosis

Molecular mechanisms of pathogenesis in crops and seeds

Rhizosphere in pathogenesis ol seed-borne plant pathogens

Transgenic resistance

Development oi disease prediction models in disease forecasting

lntegrated Disease Management

Molecular Taxonomy of different plant pathogens

Development of Rapid Diagnostic methods

Development and Formulation of lmproved Biocontrol Agent
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PLANT MOLECULAR BIOLOGY AND BIOTECHNOLOGY
Course Structure -at a Glance

MBB 501.

MBB 502-

MBB 503-

IVIBB 504

MBB 505-

MBB 506

MBB 507

MBB 508

MBB 509

MBB 510

MBB 51 1

MBB 512

MBB 513

MBB 552 LINKED
TO BIOCHEM 501

MBB 553 LINKED
TO STAT 51 1

MBB 554

MBB 555

MBB 556

MBB 557

MBB 558

MBB 591

MBB 599

MBB 601

IVBB 602

MBB 603

MBB 604

MBB 605

CODE COURSE TITLE

PRINCI PLES OF BIOTECHNOLOGY

FUNDAMENTALS OF MOLECULAR BIOLOGY

MOLECULAR CELL BIOLOGY

PLANT TISSUE CULTURE AND GENETIC
TRANSFORMATION

TECHNIQUES IN MOLECULAR BIOLOGY 1

MICROBIAUINDUSTRIAL BIOTECHNOLOGY

MOLECULAR MARKERS IN CROP IMPROVEMENT

GENOMICS& PROTEOMICS

TECHNIQUES IN MOLECULAR BIOLOGY II

BIOSAFETY, IPB AND BIOETHICS

ANIMAL BIOTECHNOLOGY

IMMUNOLOGY AND MOLECULAH DIAGNOSTICS

NANO.BIOTECHNOLOGY

BASIC BIOCHEMISTRY

BIOSTATISTICS AND COMPUTERS/STATISTICAL
METHODS FOR APPLIED SCIENCES

PRINCIPLES OF MICROBIOLOGY

INTRODUCTION TO BIOINFORMATICS

ENVIRONMENTAL BIOTECHNOLOGY

PLANT MOLECULAR GENETICS

ENZYMOLOGY

MASTER'S SEMINAR

MASTER'S HESEARCH

ADVANCES IN PLANT MOLECULAR BIOLOGY

ADVANCES IN GENETIC ENGINEERING

ADVANCES I N MICHOBIAL BIOTECHNOLOGY

ADVANCES IN CBOP BIOTECHNOLOGY

ADVANCES IN FUNCTIONAL GENOMICS AND
PROTEOMICS

z+t

2+1

3+0

3+0

2+1

0+3

2+1

2+1

2+0

0+3

2+O

3+0

2+1

3+0

2+1

3+l

1+1

3+0

2+1

1+1

1+0

20

3+0

3+0

3+0

3+0

2+0
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CODE COURSE TITLE CREDITS

MBB 606

MBB 607

MBB 608

MBB 609

MBB 610

MBB 61 1

M8B 691

MBB 692

tvlBB 699

COMMERCIAL PLANT TISSUE CULTURE

ADVANCES IN ANIMAL BIOTECHNOLOGY

BIOTECHNOLOGY IN BIODIVERSITY

TECHNIQUES IN MOLECULAR BIOLOGY II

ANALYTICAL METHODS IN BIOTECHNOLOGY

ADVANCES IN BIOINFORMATICS

DOCTORAL SEMINAR I

DOCTORAL SEMINAR II

DOCTORAL RESEARCH

2+O

2+0

2+O

O+2

2+1

1+1

1+0

'I +0

45

Minor Departments

Genetics and Plant Breeding

Biochemistry

Statistics

Supportin g Departments

Biotechnology

Non credit compulsory courses

I

5

CODE COURSE TITLE CREDITS

LIBRARY AND INFORMATION SERVICES

LIBRARY AND INFORMATION SERVICES

TECHNICAL WRITING AND COMMUNICATION SKILLS

INTELLECTUAL PROPERTY AND ITS MANAGEMENT IN

AGRICULTURE

BASIC CONCEPTS IN LABORATORY TECHNIQUES

AGRICULTURAL RESEARCH, RESEARCH

ETHICS AND RURAL DEVELOPMENT PROGRAMMES

DISASTER MANAGEMENT

0+1

0+1

0+1

1+0

0+1

1+0

1+0
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* 
Compulsory lor M.Sc. Programme

PGS 501

PGS 501

PGS 502

PGS 503
(e-course)

PGS 504

PGS 505
(e-course)

PGS 506
(e-course)



3+0

MBB 501 PRINCIPLES OF BTOTECHNOLOGY 2+1

Objective

To familiarize the students with the fundamental principles of Biotechnology, various
developments in Biotechnology and its potential applications.

Theory

Unit I

History, scope and importance: DNA structure, function and metabolism, C values and
plant genomes, Repetitive and coding sequences

Unit ll

Restriction enzymes, DNA modifying enzymes, Vectors, Methods oi recombinant DNA
technology, Nucleic acid hybridization, Gene libraries, DNA cloning, Applications of rDNA
technology

Unit lll

lntroduction to Molecular markers, Nucleic acid hybridization and RFLp marker, cR based
markers (RAPDS, ISSR, SCAR, SSR), AFLP, Singte Nucleotide potymorphism (SNps),
DNA sequencing - methods, Automatic sequencing methods, Genetic engineering and
transgenics, Genomics, transcriptomics and proteomics

Unit lV

General application of biotechnology in Agriculture, Medicine, Animal husbandry,
Environmental remediation, Energy production and Forensics

Practical

lsolation of genomic and plasmid DNA, Gel electrophoresis techniques, Restriction enzyme
digestion, ligation, transformation and screening of transformants, PcR and molecular analysis.

Suggested Readings

Becker JM, Coldwell GA & Zachgo EA.2OO7 . Biotechnology - a Laboratory Course. Academic
Press.

Brown CM, Campbell I & Priest FG.2005. lntroduction to Biotechnology. panima pub.

Brown TA. Gene Cloning and DNA Analysis. sth Ed. Blackwell Publishing.

Dale JW & von Schantz M.2OO2- From Genes to Genomes: Concepts and

Applications of DNA Technology. John Wiley & Sons.

Gupta PK. 20O4. Biotechnology and Genomics. Rastogi Publications.

Sambrook J, Fritsch T & Maniatis T. 2001. Molecular Cloning - a

Laboratory Manual. 2nd Ed. Cold Spring Harbour Laboratory Press.

Singh BD. 2OO7. Biotechnology Expanding Horiozon Kalyani Publishers.

MBB 502 Fundamentals of Molecular Biology

Obiective

To {amiliarize the students with the basic cellular processes at molecular level.

282



D
D

Theory

Unit I

Historical developments of molecular biology; Nucleic acids as genetic material; Chemistry'

structure and properties of DNA and RNA'

Unit ll

Genomeorganizationinprokaryotesandeukaryotes;-ChromatinStructureandlunction;
DNA replication; OUe porymeia'ses, topoisomerises' DNA ligase' etc; Molecular basis ol

mutations; DNA rePair mechanisms'

Unit lll

Transcriptionprocess;RNAprocessing;Reversetranscriptase;RNAeditlng;Ribosomes
structure and iunction; Organization of-ribosomal proteins and RNA genes; Genetic code;

Aminoacyl tRNA synthases.

Unit lV

Translation and post-translational modifications; Operon concept; Attenuation ol t poperon;

important features of gene regulation in eukaryotes'

Suggested Readings

Lewin B. 2OO8. Gene /X' Peterson Publications/ Panima'

Malacinski GM & Freifelder D. 1998. Essentiats of Molecular Biology.3rd Ed. Jones & Bartlett

Publishers.

Nelson DL & Cox MM. 2O07. Lehningels Principles ot Biochemistry'

W.H. Freeman & Co.

Primrose SB. 2oO1 . Motecular Biotechnology. Panima'

Watson JD, Bakee TA, Bell SP, Gann A, Levine M & Losick R' 2008'

Molecular Biology ot the Gene.6th Ed. Pearson Education lnternational'

MBB 503 MOLECULAR CELLBIOLOGY 3+0

Obiective

To familiarize the students with the cell biology at molecular level'

Theory

Unit I

General structure and constituents ol cell; Similarities and distinction between plant and

animal cells; cell wall, cell membrane, structure and composition of biomembranes, cell

surtace related Iunctions.

Unit ll

Structure and function of major organelles: Nucleus, chloroplasts, Mitochondria, Ribosomes,

Lysosomes, Peroxisomes, Endoplasmic reticulum, Microbodies, Golgi apparatus, Vacuoles,

etc.

Unit lll

organellar genomes and their manipulation; Ribosomes in relation to cell growth and

division; Cyto-skeletal elements.
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_u-ottlv

celr division and reguration of ce, cycre; Membrane transport; Transport of water, ion andbiomolecules; Signal transduction mechanisms, p;"i"i; targetjng.
Suggested Readings

MBB 504

Obiective

PLANT TISSUE CULTURE AND GENETIC TRANSFORMATION 2+1

To familiarize the students and provide hands on training on various techniques of prant tissueculture, genetic engineering and transformation.

Theory

Unit I

History of prant ce and tissue curture; curture media; Various types of curture; caflus,
suspension, nurse, root, meristem, etc.; !n vitrodifierentiation: organogenesis and somatic
embryogenesis; Plant growth regurators: mode of action, effects on in vitroculture and
regeneration; Molecular basis of plant organ ditferentiation.

Unit ll

Micropropagation; Anther and microspore curture; somacronar vatiarion; tn vitro
mutagenesis; rn vitrolerrirization; rn vitro germplasm conservation; production of secondary
metabolites; Synthetic seeds.

Unit lll

Embryo rescue and wide hybridization; protoprast curture and regeneration; somatic
hybridization: protoplast fusion, cybrids, asymmetric hybrids, etc.

Unit lV

Methods of prant transformation; vectors for prant transformation; Genetic and morecurar
analyses of transgenics; Target traits and transgenic crops; Biosatety issues, testing of
transgenics, regulatory procedures lor commercial approval.

Practical

Laboratory set-up, Preparation of nutrient media; handling and sterilization of plant material;
inoculation, subcurturing and prant regeneration, Anther ind polen curture, Embryo rescue,
suspension cultures and production of secondary metaborites, protoprast isoration, curture
and fusion, Gene croning and vector construction, Gene transrer using difterent methods,
Reporter gene expression, serection of transrormed tissues/pranls, Morecurar anarysis.

2U

Gupta PK. 2OO3. Ce and Motecular Biology.2nd Ed. Rastogi publ.

Lodish H. 2003. Motecutar Celt Biology. Sth Ed. W.H. Freeman & Co.
Primrose SB. 2001. Motecular Biotechnology. panima.

Alberts B et al; Molecular Biology of the Cell; 4h Ed.

c



Suggested Readings

Bhojwani SS. 1 983. Plant Tissue Cutture: Theory and Practice- Elsevier'

ChristouP&KleeH.2oo4.HandbookofPtantBiotechnology.JohnWlley&SonS,

Dixon RA. 2OO3. Plant Cell Culture. IRL Press.

George EF, Hall MA & De Klerk GJ. 2OO8. Plant Propagation by Tissue culture. Agritech Publ.

Gupta PK. 2OO4. Biotechnology and Genomics. Rastogi Publ'

Herman EB. 2005-08. Media and Techniques for Growth, Regeneration and storage. Agritech

Publ.

Pena L. 2004. Transgenic Plants: Methods and Protocols. Humana Press'

Pierik RLM. 1997. ln vitro Culture of Higher Plants. Kluwer.

Singh BD. 2007. Biotechnology: Expanding Horiozon- Kalyani.

MBB 505 TECHNIQUES IN MOLECULAR BIOLOGY -I 0+3

Objective

To provide hands on training on basic molecular biology techniques.

Practical

Good lab practices; Biochemical techniques: Preparation of butlers and reagents, Principle ol

centrifugation, Chromatographic techniques (Gel Filtration Chromatography, lon exchange

chromatography, Affinity chromatography). Gel electrophoresis- agarose and PAGE (nucleic

acids and proteins);Growth of bacterial cutture and preparation ol growth curve; lsolation ol

plasmid DNA lrom bacteria; Growth oi lambda phage and isolation of phage DNA; Restriction

digestion of plasmid and phage DNA; lsolation of high molecular weight DNA and analysis.

Gene cloning - Recombinant DNA construction, translormation and selection of transformants;

pCR and optimization of factors aflecting PCR. Southern hybridization; Northern hybridization;

Western blotting and ELISA; Radiation safety and non-radio isotopic procedure.

Suggested Readings

Ausubel FM, Brent R, Kingston RE, Moore DD, Seidman JG, Smith JA &

Struhl K. 2OO2. Shon Protocols in Molecular Biology. John Wiley'

Kun LY. 2006. Microbial Biotechnology. World Scientific.

Sambrook J, Russel DW & Maniatis T.2Oo1. Molecular Cloning: a

Laboratory Manual. Cold Spring Harbour Laboratory Press.

MBB 505 MICROBIAUINDUSTRIAL BIOTECHNOLOGY 2+1

Objective

To familiarize about the various microbial processes/systems/activities, whtch have been used

tor the development of industrially important products/processes.
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Theory

UNIT I

lntroduction, scope and historical developments; Isolation, screening and genetic
improvement (involving classical approaches) of industrially important organisms.

UNIT II

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 with scale up production capacities; Metabolic pathway engineering of microbes for
production of novel product for industry.

UNIT III

Microbial enzymes, role in various industrial processes, production of fine chemicals for
pharmaceutical industries; Bio-translormations, Bioaugmentation with production of vitamin
C as a case study; Bioreactors, their design and types; f mmobilized enzymes based
bioreactors; Microencapsulation technologies for immobilization of microbial enzymes.

UNIT IV

lndustrial biotechnology for pollution control, treatment of industrial and other wastes,
biomass production involving single cell protein; Bioremediation ol sorl; Production of eco-
friendly agricultural chemicals, biopesticides, bio-herbicides, bio{ertilizers, bio{uels, etc.

Practical

lsolation of industrially important microorganisms, Their maintenance and improvement,
Production of industrial compounds such as alcohol, beer, citric acid, lactic acid and their
recovery, Study of bio-reactors and their operations, Production of bioiertilizers, Experiments

on microbial fermentation process, Harvesting purification and recovery of end products.,

lmmobilization of cells and enzymes, Studies on its kinetic behavior, G rowth analysis and

biomass estimation, Determination mass transfer co-efficients.

Suggested Readings

Huffnagle GB & Wernick S. 2007. The Probiotics Revolution: The Detinitive Guide to Safe,

Natural Health. Bantam 8ooks.

Kun LY. 2006. Microbial Biotechnology. World Scientific.

Primrose SB. 2001 . Molecular Biotechnology. Panima.

MBB 507 MOLECULAR MARKERS lN CROP IMPROVEMENT 2+1

Theory

Unit I

DNA marker techniques, PCR and hybridization based methods, Methods ol physical

mapping - Restriction mapping, DNA fingerprinting and foot printing methods, Southern,

Northern and Western Hybridizations, ESTS,

Unit ll

Development ol sequence based molecular markers - SSRs and SNPs; Advanced methods

ol genotyping; Mapping genes lor qualitative and quantitative traits. Principles of Genetic

linkage map construction, Relation between Genetic maps and physical maps
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Unit lll

QTL mapping using structured populations; AB-QTL analysis; Association mapping of QTL;

Fine mapping ol genes/QTL; Map based gene/QTL isolation and development of gene

based markers; Allele mining by TILLING and Eco-TILLING; Use ol markers in plant

breeding.

Unit lV

Marker assisted selection (MAS) in backcross and heterosis breeding; Transgenic breeding;

Foreground and background selection; MAS for gene introgression and pyramiding: MAS

for specific traits with examples.

Practical

Extraction ol DNA and quantitation, Restriction Digestion of Genomic DNA, Southern transfer,

RFLP Southern Hybridization: Washing of Blots and autoradiography Filter stripping and reuse

of the blot, Western blotting, PCR amplification oJ insert DNA for using as RFLP probe, RAPDs

with two arbitrary primers, Set up the PCR reaction with SSR primers, Purity testing of hybrids

with mol markers, MAS for BLB resistance, Genotyping and phenotyping data collection, Use

ol various software like NTSys tor data analysis

Suggested Readings

G. Caetano-Anolles and P.M. Gresshoff . DNA Markers, Wiley

R.L. Philips and l.K. Vasil. DNA-based markers in plants, Kluwer

K.Weising, H.Nybom, K.Woltf and W.Meyer. DNA Fingerprinting in plants and fungi, CRC

H.J. Newbury. Plant Molecular Breeding, Blackwell

P.Christou and H.Klee. Handbook ol Plant Biotechnology vols 1 & 2, Wiley

MBB 508 GENOMICS AND PROTEOMICS 2+O

Obiective

To familiarize the students with recent tools used lor genome analysis and their applications.

Theory

UNIT I

Structural genomics: Classical ways ol genome analysis, large fragment, genomic libraries;

Physical mapping ol genomesi Genome sequencing, sequence assembly and annotation;
Comparative genomics, etc.

UNIT II

Functional genomics: DNA chips and their use in transcriptome analysis; Mutants and
RNAi in functional genomics; Metabolomics and ionomics lor elucidating metabolic
pathways, etc.

uNtr ilt

Proteomics - Protein structure, function and purification; Introduction to basic proteomics

technology; Bio-inlormatics in proteomics; Proteome analysis, etc.
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UNIT IV

Applications of genomics and proteomics in agriculture, human health and industry.

Suggested Readings

Azuaje F & Dopazo J.2005. Data Analysis and Visualization in Genomics and Proteomics.

John Wiley & Sons.

Brown TA. 2007. Genome ///. Garland Science Publ.

Campbell AM & Heyer L. 2004. Discovery Genomics, Proteomics and Bioinf ormatics. Pearson

Education.

Gibson G & Muse SV. 2004. A Primer ot Genome Science. Sinauer Associates.

Joll6s P & Jornvall H. 2000. Proteomics in Functional Genomics: Protein Structure Analysis.

Birkhauser.

Kamp RM. 2OO4. Methods in Proteome and Protein Analysis. Springer.

Primrose SB & Twyman RM. 2007. Principles of Genome Analysis and Genomics. Blackwell.

Sensen CW. 2OO5. Handbook of Genome Research. Vols. l, ll. Wiley CVH.

MBB 509 TECHNIQUES IN MOLECULAR BIOLOGY.II 0+3

Objective

To provide hands on training on various molecular techniques used in molecular breeding and

genomics.

Practical

Construction of gene libraries; Synthesis and cloning ol cDNA and RTPCR analysis; Real time

PCR and interpretation of data. Molecular markers (RAPD, SSR, AFLP etc) and their analysis;

Case study oJ SSR markers (linkage map, QTL analysis etc); SNP identification and analysis;

Microarray studies and use of relevant software. Proteomics (2D gels, mass spectrometry,

etc.); RNA| (right from designing of construct to the phenotyping oi the plant); Yeast 1 and 2-

hybrid interaction. Generation and screening of mutants; Transposon medialed mutagenesis.

Suggested Readings

Ausubel FM, Brent R, Kingston RE, Moore DD, Seidman JG, Smith JA & Struhl K- 2Oo2. Short

Protocols in Molecular Biology. Wiley.

Caldwell G, Williams SN & Caldwell K. 2006. lntegruted Genomics: A Discovery-Based

Laboratory Course. John Wiley.

Sambrook J, Bussel DW & Maniatis T. 2001 . Molecular Cloning: a Laboratory Manual. Cold

Spring Harbour Laboratory Press.
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BIOSAFETY, IPR AND BIOETHICS 2+O
MBB 510

Unit I

containment.

Unit ll

General principleS for the laboratory and environmental biosaiety; Health aspects; toxicology,

allergenicity, antibiotic resistance, etc; lmpact on environment: gene ilow in natural and

artilicial ecologies; Source; of gene escape, tolerance of target organisms' creation of

superweeds/superviruses, etc'

Unit lll

Ecological aspects of GMOs and impact on biodiversity; Monitoring strategies and methods

lor detecting transgenics; Radiation salety and non-iadio isotopic procedure; Benetits of

transgenicslo human health, society and the environment

Unit lV

The WTO and other international agreements; lntellectual properties' copyrights'

trademarks, trade secrets, patents, geoiraphical indications' etc' Protection ol plant variety

and farmers right act; tnoian pateit ait and amendments' patent liling; Convention on

uioiogi.ur diveiity; lmplications of intellectual property rights on the commercialization of

biotechnologY Products.

Suggested Readings

Singh BD. 2OO7 . Biotechnology: Expanding Hoizon Kalyani'

http://patentoff ice.nic.in

www.wipo.org

www.dbtindia. nic. in

www.dbtbiosa{ety. nic.in

MBB 511

Obiective

ANIMAL BIOTECHNOLOGY

lntended to provide an overview and current developments in dillerent areas of animal

biotechnology.

Theory

UNIT I

Biosaletyandriskassessmentissues;RegulatorylrameworklNationa|biosafetypolicies
and law, The Cartagena protocol on Uiosafety, WTO anA other international agreements

i"i"t"o il biosaletyl Cross border movemeni ol germplasm; Risk management issues -

structure of animal cell; History of animal cell culture; cell culture media and reagents,

culture oI mammalian cells, tissues and organs, primary culture, secondary culture,

continuous cell lines, suspension cultures, somrtic cell cloning and hybridization, tranSlection

and transformation ol cells, commercial scale production of animal cells, application of

animal cell cultu relor in vitrolesting of drugs, testing of toxicit)'of environmental pollutants

in cell culture, application of cell Julture iechnology in production ol human and animal

viral vaccines and pharmaceutical proteins.

3+0
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UNIT II

lntroduction to immune system, celular and hormonar immune response, history ofdevelopment of vaccines,. introductron to the concept of vaccines, conventionar methods
of animar vaccine production, recombinant approacires to vaccine production, hybridoma
technotogy, phage dispray technorogy for production of antibooi"", 

"ntig"n;iito'Jy 
oaseodiagnostic assays incruding radioimm u noassays and enzyme immunoassays,

immunoblotting, nucreic acid bised diagnostic methods, 
"o.nr"r"i"r 

,"ur" pioJr"tion ordiagnostic antigens and antisera, anima'i disease dia!nostic kits, probiotics.

UNIT III

structure ol sperms and ovum, cryopreservation ol sperms and ova of livestock, artificial
insemination, super ovuration, in iitio rertirizalion, curiure of embryos, 

"ryopil-."r"iion 
orembryos, embryo transfer, embryo_spliting, embryo sexing, transgeniJ ,i *iprf"tion of

animal embryos, diflerent apprications of traisgenicinimar technorog-y, animat viiair""torr,
animal croning basic concept, croning rrom--embryonic cels and-adutt ceirs, cioning ofdifferent animars, croning for conservition for consLrvation endangered 

"p""i"",-"ini"rr,social and morar issues rerated to croning, in situ and ex sltu preserv-ation oijerm-irasm, rn
utero testing of foetus for genetic delecls, pregnancy diagnostic r<its, anriiJiiifi' animar
vaccines, gene knock out technology and animal models f,or human genetic di"oio"rr.
UN]T IV

lntroduction to different breeds oJ catfle, buffaro, sheep, goats, pigs, camers, horses, canines
and poultry, genetic characterization oJ livestock 6ieeos, mirter assisted breeding ot
livestock, introduction to animal genomics, different methods for characterization oi animal
genomes, sNP, srR, erL, RFLP, RApD, genetic basis for disease resistance, transgenic
animal production and apprication in expiession of therapeutic proteins. rmmunorogicar
and nucleic acid based methods for identification of animar species, uetection oi-r""t
adulteration using DNA based methods, detection toocUfeed adulterationwittr anlmal protein,
identification of wild animal species using DNA based methods using difierent parts irlciuoing
18 bones, hair, blood, skrn and other parts coniiscated by antLpo-aching aglncies. 

'

Suggested Readings

Gordon l. 2OO5. Reproductive Techniques in Farm Animats. CABI.
Kindt TJ, Goldsby RA & Osbrne BA. 2007. Kuby lmmunotogy. WH Freeman.
Kun LY. 2006. Microbiat Biotechnology. World Scientific.
Levine MM, Kaper JB, Rappuoli R, Liu MA, Good MF. 2oo4. New Generation vaccines.3rd

Ed. lnforma Healthcare.

Lincoln PJ & Thomson J. 1998. Forensic DNA profiling protocols. Humana press.
Portner R. 2007. Animat Ce Biotechnology. Humana press.

spinger TA. 1985. Hybridoma Technology in Biosciences and Medicine. plenum press.

Twyman RM. 2003. Advanced Molecular Biology. Bios Scientjtic.

MBB 512

Objective

IMMUNOLOGY AND MOLECULAR DIAGNOSTICS

To discuss the application of various immunorogicar and morecular diagnostic toors
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Theory

UNIT I

History and scope of immunology; Components of-immune system: organs' tissues and

."ttr, irrunogtooutin cnemisiiy, structure and lunctions; Molecular organization ot

immunoglobulins and classes of antibodies'

UNIT II

Antibody diversity; antigens, haptens, antigens- antibody interactions;,immuno-fegulation

and tolerance; Attergies and hypersensitive response: lmmunodeliciency; Vaccines;

lmmunological techniques.

uNlr lll

lmmunologicalapplicarioninplantScience,monoclonalantibodiesandtheiruses,molecular
diagnostic-s.lntroductiontothebasicprinciplesofmoleculartechnologyandtechniques
use"O in patnogen detection, Principles ol ELISA and its applications in viral detection'

UNIT IV

BasicsandproceduresolPCR,RealtimePCR,PcRbasedandhybridizationbased
methodsofd.etection,microarraysbaseddetection,multiplexingetc,detectionolsoilborne
andseedbominfections,transgenedetectioninseed,plantingmaterialandprocessed
iood, molecular detection of v-arietal impurities and seed admixtures in commercial

consignments.

Practical
preparation of buflers and reagents, lmmunoblotting, immunoelectrophoresis and lluorescent

antibody test, Enzyme immu-noassays including ELISA western blotting, Extraction and

identification ol DN-A/RNA of pathogenic organiims, Restriction hybridoma technique and

froOu"iion ot 1nonoclonal antibodiesimmunogenic proteins, expression and immunogenecity

studieS,Purificationofimmunogenicproteinandimmunizationoflaboratoryanimals.

Suggested Readings

Bfoom BR & Lambert P-H.2OO2- The Vaccine Book' Academic Press'

Elles R & Mountford R. 2004. Molecular Diagnosis ot Genetic Disease. Humana Press'

Kindt TJ, Goldsby RA & Osbrne BA. 2007. Kuby's lmmunology'WH Freeman'

Levine MM, Kaper JB, Rappuoli R, Liu MA & Good MF. 2OO4. New Generation vaccines' 3td

Ed. lnforma Healthcare.

Lowrie DB & Whalen B. 2000. DNA Vaccines. Humana Press'

Male D, Brostoft J, Roth DB & Roitl l. 2006. lmmunology' Elsevier'

Rao JR, Fleming cc & Moore JE.2006. Molecutat Diagnostics. Horizon Bioscience.

Robinson A & Cranage MP.2OO3. Vaccine Protocols' 2nd Ed' Humana Press'

Spinger TA, 1985. Hybidoma Technology in Biosciences and Medicine. Plenum Press.

MBB 513 NANO.BIOTECHNOLOGY 3+0

291

Obiective

understanding the molecular techniques involved in slructure and lunctions of nano-

biomolecules in cells such as DNA, RNA and proteins.



Theory

UNIT I

lntroduction to Bromacromolecules: The modern concepts to describe the conformation
and dynamics of biorogicar macromorecures: scattering techniques, mrcromanipuration
techniques, drug delivery applications etc.

UNIT II

cellular engrneerjng: signar lransduction in biorogicar systems, feedback contror signaling
pathways, cell-cell interactions etc. Effects of physical, chemical and electrical stiiruti on
cell function and gene regulation.

UNIT III

chemical, physicar and biorogicar properties of biomateriars and bioresponse:
biominera zation, biosynthesis, and properties of naturar materiars (proteins, oile, ano
polysaccharides), structure-property rerationships in porymeric materrars lsyntneii" poty.er"
and slructural proteins); Aerosor properties, apprication and dynamics; statisticar nillcnanics
in Biological Systems,

UNIT IV

Preparation and characterization of nanoparlicres; Nanopartjcular carrier systems; Micro-
and Nano{luidics; Drug and gene delivery system; Microfabrication, Biosensors, Cnip
technologies, Nano- imaging, Metabollc engineering and Gene therapy.

Suggested Readings

Nalwa HS. 2OO5. Handbook ol Nanostructured Biomateriats and Their

Applications in Nanobiotechnology. American Scientif ic publ.

Niemeyer CM & Mirkin CA. 2005. Nanobiotechnology. Wiley lnterscience.

MBB 5sZBIOCHEM 501 BAsIc BIoCHEMISTRY 2+.1

Theory

Unit I

scope and importance of biochemistry in agriculture; Fundamental principles governing
lire; struclure of water; acid.base concept and buffers;pH; hydrogen bonding; hyd"rophobic,
electrostatic and Van der Waals forces; General intioduciion to pnysicat-Gciniques for
determination of struclure of biopolymers.

Unit ll

classification, structure and function ol carbohydrates, lipids and biomembranes, amino
acids, proteins, and nucleic acids.

Unit lll

structure and biological functions of vitamins, enzymes classifjcation and mechanism of
aclion; regulation, lactors atlecting enzyme action. Fundamentals of thermodynamic
principles applicable to biological processes, Bioenergetics.

ujilly
Metabolism ol carbohydrates, photosynthesis and respiration, oxidative phosphorylation,
ljpids, proteins and nucleic acids, secondary Metabolites - origin, Iunctjons and metabolism
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Practical

Preparation of standard and buffer solutions, Extraction and estimation of sugars and amjno
acids, Eslimation of proteins by Lowry's method., Estimation of DNA and RNA by Diphenylamine
and orcinol methods, Estimation oJ ascorbic acid, Separation of biomolecules by TLC and
paper chromatography.

Suggested Readings

Conn EE & Stumpf PK. 1987. Outlines of Biochemistry. John Wiley.

Metzler DE. Biochemistry. Vols. l, ll. Wiley lnternational.

Nelson DL & Cox MM. 2O04. Lehninger's Principles of Biochemistry MacMillan.

Voet D & Voet JG. Biochemistry.3rd Ed. Wiley lnternational.

STAT 51.'I 2+1

Theory

UNIT I

Classification, tabulation and graphical representation of data. Box-plot, Descriptive

statistics. Exploratory data analysis; Theory of probability. Random variable and
mathematical expectation.

UNIT II

Discrete and continuous probability distributions: Binomial, Poisson, Negative Binomial;

Normal distribution, Beta and Gamma distributions and their applications. Concept of
sampling distribution: chi-square, t and F distributions. Tests of significance based on
Normal, chi-square, tand Fdistributions. Large sample theory.

uNtr ilt

lntroduction to theory of estimation and conlidence-intervals. Correlation and regression.
Simple and multiple linear regression model, estimation of parameters, predicted values
and residuals, correlation, partial correlation coefficient, multiple correlation coeflicient,
rank correlation, test of significance of correlation coelficient and regression coefficients.
Coeflicient of determination. Polynomial regression models and their fitting. Probit regression
analysis by least squares and maximum likelihood methods, confidence interval for
sensitivity; Testing for heterogeneity.

UNIT IV

Non-parametric tests - sign, Wilcoxon, Mann-Whitney U{est, Wald Wolfowitz run test,
Run test for the randomness ot a sequence. Median test, Kruskal- Wallis test, Friedman
two-way ANOVA by ranks. Kendall's coefficient of concordance.

UNIT V

lntroduction to multivariate analytical tools- Hotelling's T2 Tests ot hypothesis about the
mean veclor ol a multinormal population. ClassiJicatory problems and discriminant function,
D2-statistic and its applications; Cluster analysis, principal component analysis, canonical
correlations and Factor analysis.
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Practical

Exploratory data analysis, Box-cox plots; Fitting of distributions -Binomial, poisson, Negative
Binomial, Normal;, Large sample tests, testrng ol hypothesis based on exact saripling
distributions - chi square, t and F, conlidence interval estimation and point estimation oi
parameters of binomial, Poisson and Normal distribution, Correlation and regression analysis,
fitting of orthogonal polynomial regression; applications of dimensionality reduction and
discriminant function analysis; Nonparametric tests.

Suggested Readings

Anderson TW. 1 958. An lntroduction to Muftivariate Statistical Anatysis.

John Wiley.

Dillon wR & Goldstein M. 1984. Multivariate Analysis - Methods and 1s Applications. John
Wiley.

Goon AM, Gupta MK & Dasgupta B. 1977. An outline of statisticat rheory. yol.l. The world
Press.

Goon AM, Gupta MK & Dasgupta B. 19g3. Fundamentals of Statistics.

Vol. l. The World Press.

Hoel PG. 1971 . lntroduction to Mathematicat Statistics. John Wiley.

Hogg RV & Craig TT. 1978. tntroduction to Mathematicat Statistics.

Macmillan.

Morrison DF. 1976. Muttivariate Statistical Methods. McGraw Hill.

Siegel s, Johan N & 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_con/textbook/stathome. html

MBB 553 BIOSTATISTICS AND coMPUTERs 2+1

Theory

Unit I

Aims, scope and idea ol elementary statistics; Measures of central tendency and dispersion,
skewness and kurtosis.

Unit ll

concept of probability and probability laws, mathematical expectation, moments, moments
generating function; standard probability distnbutions- Binomial, poisson and Normal
distributions.

Unit lll

Tests of significance based on z, +2,1 and F statistjcs; correlation and regression, curve
fitting by least squares methods.
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Unit lV

Basic principles, organization and operational aspects of computers, operating systems.

lntroduction to MS-Office, MS-Word, MS-Excel. Statistical Data analysis based on above

topics through MS-Excel.

Practical

Data analysis using probability, test ol significance, Correlation and regression analysis, Usage

ol Ms-Windows, Exercises on test processing, spreadsheet and DBMS, SPSS.

Suggested Readings

Agarwal BL. 2003. Basic Stat stics. New Age.

Gupta SP. 2OO4, Statistical Methods. S. Chand & Sons.

Dutta NK. 2OO2. Fundamentals of Bio-Statistics. Kanishka Publ.

MBB 554 PBINCIPLES OF MICROBIOLOGY 3+1

Objective

To acquaint the students with history, classification and role of microbiology in agriculture, lood

and environment.

Theory

UNIT I

Development of Microbiology in the 18th and 1 gth century. Morphology, structure and

function of prokaryotic and eukaryotic cell. Archea. Classilication oi prokaryotes - Basic

principles and techniques used in bacterial classification.

UNIT II

Evolutionary relationship among prokaryotes. Phylogenetic and numerical taxonomy. Use

ol DNA and r-RNA sequencing in classif ications.

UNIT III

Study ol major groups of bacteria belonging to Gracilicutes, Firmicutes, Tanericules and

Mendosicutes.

UNIT IV

Viruses - morphology, classification and replication ol plant, animal and bacterial viruses.

Cultivation methods of viruses. lmmune response - specific and non-specific resistance.

Normal micro{lora of human body; some common bacterial and viral diseases of humans

and animals.

Practical

Methods of isolation, purilication and maintenance ol microorganisms from different
environments (air, water, soil, milk and food). Enrichment culture technique - isolation of

asymbiotic, symbiotic nitrogen lixing bacteria. lsolation of photosynthetic bacteria, Use ol

selective media, antibiotic resistance and isolation of antibiotic, producing microorganisms.

Morphological, physiological and biochemical characterization of bacteria.

Suggested Readings

Brock TD. 1961 . Milestones in Microbiology. lnfinity Books.
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Pelczar ML Jr. 1997. Microbiology. Tata McGraw Hill. 23

stainier RY, Ingraham JL, wheelis ML & Painter PR.2003. Generat Microbiology. MacMiltan.

Tauro P, Kapoor KK & Yadav KS. 1996. lntroduction to Microbiology.

Wiley Eastern.

BMB 556 ENVIRONMENTAL BIOTECHNOLOGY 3+0

MBB 555 INTRODUCTION TO BTOINFORMATTCS 1+1

Theory

Unit I

lntroduction, biological databases - lntroduction to protein primary structure, secondary
structure, Protein structural domains, Ramachandran Plot, Protein structure prediction
and modeling, Docking l, Protein and Gene lnformation Resources - PlR, SWISSPROT,
PDB, GenBank, DDBJ. Specialized genomic resources.

Unit ll

DNA sequence analysis, cDNA libraries and EST, EST analysis, pairwise alignment
techniques, database searching, multiple sequence alignment.

Unit lll

Molecular phylogenetics, Molecular clock hypothesis, Building dendrograms, Computer
aided drug design, computer aided drug design - basic principles, QSAR.

Unit lV

Analysis packages -PHYLIP, Primer design, web-based analysis tools.

Practical

Usage of NCBI resources, Retrieval ol seq uence/structu re from databases, Visualization of
structures, Docking of ligand receptors, BLAST exercises.

Suggested Readings

Attwood TK & Parry-Smith DJ. 2003. lntroduction to Biointormatics.

Pearson Education.

Rastogi SC, Mendiratta N & Rastogi P.2OO4. Bioinformatics: Concepts, Skills and Applications.

CBS.

D.W. Mount, Biointormatics: Sequence and Genome Analysis by Bioinformatics: Sequence

and Genome Analysis, CSHL

Objective

To apprise the students about the role ol biotechnology in environmenl management for
sustainable eco-system and human welfare.
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Theory

UNIT I

Basic concepts and environmental issues; types of environmental pollution; problems arising

from high-input agriculture; methodology of environmental management; air and water

pollution and its control; waste water treatment - physical, chemical and biological processes;

need tor water and natural resource management.

UNIT II

Microbiology and use of micro-organisms in waste treatment; biodegradation; degradation

of Xenobiotic, surfactants; bioremediation oi soil & water contaminated with oils, pesticides

& toxic chemicals, 24 detergents etc; aerobic processes (activated sludge, oxidation ditches,

trickling filter, rotating drums, etc); anaerobic processes: digestion, filteration, etc.

UNIT III

Renewable and non-Renewable resources of energy; energy lrom solid waste; conventional

fuels and their environmental lmpact; biogas; microbial hydrogen production; conversion

of sugar to alcohol; gasohol; biodegradation of lignin and cellulose; biopesticides;

biolertilizers; composting; vermiculture, etc.

UNIT IV

Treatment schemes ol domestic waste and industrial effluents; food, leed and energy lrom

solid waste; bioleaching; enrichment of ores by microorganisms; global environmental

problems: ozone depletion, UV-B, greenhouse effects, and acid rain; biodiversity and its

conservation; biotechnological approaches for the management environmental problems.

Suggested Readings

Evans GM & Furlong JC.2OO2. Environmental Biotechnotogy: Theory and Application. wiley

lnternational.

Jordening H-J & winter J. 2006. Environmental Biotechnology: concepts and Applications-

Wiley-VCH Verlag.

MBB 557

Theory

Unit I

2+1

Model systems for understanding molecular genetics- Molecular basis of Mendelian

inheritance- Molecular events in cell division- Genome organization in prokaryotes and

eukaryotes- Development ol gene concept- Gene interactions and biosynthetic pathways-

Fine structure analysis of gene

Unit ll

Molecular basis of crossing over and genetic recombination- Mechanisms o{ gene transler

in bacteria_ Gene mapping in prokaryoles and eukaryotes- Molecular basis of mutagenesis-

blln,ep"i|, mechanismi- Molecular basis of structural and numerical chromosomal

aberrations
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Unit lll

Transposable genetic elements in prokaryotes and eukaryotes- Molecular basis of qualitative
and quantitative inheritance- Molecular basis of cytoplasmic inheritance- Molecular basis
of heterosis-Transler of genetic information and expression

Unit lV

Regulation of gene expression in prokaryotes and eukaryotes- Ditferential regulation of
gene expression in eukaryotes-Genetics ol populations- Molecular changes underlying
evolution

Practical

chromosome staining and visualization by simple microscope and electron microscope, Events
in mitosis and meiosis; Problems on Mendelian genetics ; Isolation of genomic and plasmid
DNA; Digestion of DNA with restriction enzymes and resolution of fragmenls by electropi.roresis;
construction of recombinant plasmid; Measurement of growth rate; Bacteriil transformation;
selection of recombinants; Use of Lambda vector ror cloning; Different types of molecular
markers - RAPD, RFLP, SSRS, etc.

Suggested Readings

B.D. Singh, Molecular Genetics, Kalyani publishers, New Delhi.

Strickberger MW L.H., Genetics ge, Prentice Hall.

Hartwell, L.Hood, M.L.Goldberg, A.E. Reynolds, L.M. Silverand R.C. Veres, Genetics: From
Genes to Genomes, McGraw Hill

B.Lewin, Genes lX, Pearson Publishers

MBB558 ENzYMoLoGY 1+1

Theory

Unit I

Enzyme nomenclature and classification, General properties of enzymes like effect ol pH,
temperature ions, etc., Extraction, assay and purification of enzymes

Unit ll

steady state kinetics, Michaelis-Menten, Lineweaver-Buke, Eeadie -Hofstee and Hanes -
Wolf equations

Unit lll

Enzyme inhibitors, Pre-steady state kinetics, Enzyme specilicity, Evidences for enzyme-
substrate complexes, Nucleophilic and electrophilic attacks, Role of metal ions in eniyme
catalysis, Mechanism of enzyme action e.g. Lysozyme, chymotrypsin, DNA polymerases,
RNase, etc., Zymogen and enzyme activaiio;

Unit lV

Allosteric interactions and product inhibition, Enzyme induction and repression, Membrane
bound enzymes, chemicar nature and organization - isozymes - catarysis, chemicar and
industrial apprication of enzymes, rmm;birization of enzymes and their apprications,
Ribo-zymes and their apprications, Enzyme engineering , Biotechnorogy of 

'enzymes 
-Medical, industrial and analytical application of enzymei, Abzymes
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MBB 601 ADVANCES IN PLANT MOLECULAR BIOLOGY 3+0

Theory

Unit I

Arabidopsisin molecular biology, Forward and Reverse Genetic Approaches, Transcriplional

and post-transcriptionat regulation ol gene expression, isolation of promoters and other

regulatory elements.

Unit ll

RNA interference, Transcriptional gene silencing, Transcript and protein analysis, use of

transcript profiling to study biological systems.

Unit lll

Hormone regulatory pathways: Ethylene, Cytokinin, Auxin and ABA, SA and JA; ABC Model

of Floral Development, Molecular basis of self incompatibility, Begulation ol flowering:

photoperiod, vernalization, circadian rhythms.

Unit lV

Molecular biology oi abiotic stress responses: Cold, high temperature, submergence, salinity

and drought; Molecular Biology of plant-pathogen interactions, molecular biology of

Agrobacterium lnf ection, Molecular biology ol Bhizobiuminfection (molecular mechanisms

in symbiosis), Programmed cell death in development and defense.

Suggested Readings

Buchanan B, Gruissen W & Jones R.2000. Biochemistry and Molecular

Biology of Plants. American Society of Plant Physiologists, USA.

Lewin B. 2OO8. Gene /X. Peterson Publications/ Panima.

Malacinski GM & Freifelder D. 1998. Essentials of Molecular Biology.3rd

Ed. Jones & Bartlett Publ.
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Practical

Enzyme preparation- purilication procedures; Experiments on kinetics - effect of pH, and

temperalure; Determination of V."* and K, ; Detection oi isozymes on gel by staining(3) Nitrate

reductase activity determination; Assay o,f Glutamate dehyd rogenase/U rease/Alkaline

phosphatase; Enzyme immobilization methods

Suggested Headings

Bergmeyer HU. 1983. Atlethod of Enzymatic Analysis Vol.ll,Yerlag Chemie, Academic Press,

NY

R.A. Copland Enzymes, Wiley VCH

Fundamentals of Enzymology, N.C. Price C.L.Stevens, Oxford

Biochemistry sth, Berg JM, Tymoczko JL, Stryer L & Clarke ND - 2000. W.H' Freeman & Co.



MBB 602 ADVANCES tN GENETTC ENGINEERTNG 3+o

theory

Unit I

General overview of transgenic plants; case studies: Genetic engineering of herbicide
resistance, Transgenic plants resistant to insectypests, Genetic engineeiing of abiotic
stress tolerance, engineering food crops for quality, Genetically engineered pollination
control, lnduction of male sterility in plants.

Unit ll

Molecular farming of plants for applications in veterinary and human medicine systems:
Boosting heterologous protein production in transgenics, Rapid production of specific
vaccines, High-yield production of therapeutic proteins in chloroplasts.

Unit lll

Recent developments in plant transformation strategies; Role of antisense and RNAi-based
gene silencing in crop improvement; Regulated and tissue-specific expression oJ transgenes
for crop improvement; Gene stacking; pathway engineering; Mirker-free translgenic
development strategies; High throughput phenotyping of transgenic plants.

Unit lV

Field studies with transgenic crops; Environmental issues associated wlth transgenic crops;
Food and feed safety issues associated with transgenic crops; Bisk ass-essment of
transgenic food crops.

Suggested Readings

Christou P & Klee H. 2004. Handbook ot ptant Biotechnology. John Witey & Sons.

Specilic journals mentioned later.

MBB 603 ADVANCES tN M|CROBIAL BTOTECHNOLOGY 3+0

Oblective

To discuss specialized topics about industrially important microorganisms.

Theory

UNIT I

Fermentative metabolism and development of bioprocessing technology, processing and
production of recombinant products; jsotation, preservation and improvement of industrially
important microorganisms.

UNIT II

lmmobilization of enzymes and cells; Batch, plug flow and chemostate cullures; computer
simulations; Fed-batch and mixed cultures; scale-up principles; Down stream processing
etc.

UNIT III

current advances in production of antibiotics, vaccines, and biocides; steroid transformation;
Bioreactors; Bioprocess engineering; Production oi non-microbial origin products by
genetically engineered microorganisms.
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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 delignilication; Bioconversion ot substrates, anti-nutritional
lactors present in feeds; Microbial detoxification of allatoxins; Single cell protein,
Bioinsecticides; Biofertilizers; Recent advances in microbial biotechnology.

Suggested Readings

Specilic journals and published references.

ADVANCES IN CROP BIOTECHNOLOGY 3+0

Theory

Unit I

Conventional versus non-conventional methods for crop improvement; Present status and
recent developments on available molecular marker, transformation and genomic tools for
crop improvement.

Unit ll

Genetic engineering for resistance against abiotic (drought, salinity, flooding, lemperature,
etc) and biotic (insect pests, fungal, viral and bacterial diseases, weeds, etc) stresses;
Genetic Engineering for increasing crop productivity by manipulation of photosynthesis,
nitrogen fixation and nutrient uptake efficiency; Genetic engineering for quality improvement
(Protein, essential amino acids, vitamins, mineral nutrients, etc); edible vaccines, etc.

Unit lll

Molecular breeding: constructing molecular maps; integrating genetic, physical and
molecular maps; diversity assessment and Phylogenetic analysis; molecular tagging ol
genes/traits; selecled examples on marker assisted selection of qualitative and quantitative
traits.

Unit IV

Discussion on application of molecular, transformation and genomic tools for the genetic
enhancement in some major field crops such as rice, wheat, cotton, maize, soybean,
oilseeds, sugarcane etc.

Suggested Readings

Specific iournals and published references.

MBB 605 ADVANCES lN FUNCTIONAL GENOMICS AND PROTEOMTCS 2+O

Theory

Unit I

Genome sequencing and functional genomics; Human, animal, plant, bacterial and yeast
genome projects; genome annotation; ab initio gene discovery; f unctional annotation and
gene jamily clusters; etc.

Unit ll

Functional analysis of genes; RNA-mediated interference; gene knockoffs; Gene traps/ T-
DNA insertion lines; homologous recombination; microanay profiling; SAGE; SNpVvariation;
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yeast-two hybrid screening; gene expression and transcript profiling; EST contigs;
EcoTILLING; allele/gene mining; synteny and comparative genomics; Genome evolution,
speciation and domestication etc.

Unit lll

Proteomics: protein annotation; protein separation and 2D PAGE; mass spectroscopy;
protein microarrays; protein interactive maps; structural proteomics: protein structure
determination, prediction and threading, software and data analysis/ management, etc.

Unit lV

Discussion on selected papers on functional genomics, proteomics, integrative genomics

etc.

Suggested Readings

Specific journals and published relerences.

MBB 606 2+O

Objective

To discuss the commercial applications ol plant tissue culture in agriculture, medicine and
industry.

Theory

UNIT I

Micropropagation of commercially important plant species; plant multiplication, hardening,
and transplantation; genetic fidelity; scaling up and cost reduction; bioreactors; synthetic
seeds; management and marketing.

UNIT II

Production of useful compounds via biotransformation and secondary metabolite production:

suspension cultures, immobilization, examples of chemicals being produced lor use in
pharmacy, medicine and industry.

UNIT III

Value-addition by transformation; development, production and release of transgenic plants;
patent, bio-safety, regulatory, environmental and ethic issues; management and
commercialization.

UNIT IV

Some case studies on success stories on commercial applications of plant tissue culture.
Visits to some tissue culture based commercial units/industries.

Suggested Readings

Specific journals and published re{erences.

MBB 607 ADVANCES IN ANIMAL BIOTECHNOLOGY 2+O

Objective

Intended to provide cutting edge knowledge on advances in different areas of animal

biotechnology.
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Theory

UNIT I

Advances in animal cell culture technology, suspension culture technology, advances in
commercial scale productions of mammalian cells.

UNIT II

Advances in cell cloning and cell hybridization, advances in monoclonal antibody production
technology, Advances in diagnostic technology, Computational vaccinology, reverse
genetics based vaccines.

UNIT III

Advances in embryo manipulation, knock out and knock in technology, advances in animal
cloning technology, stem cell technology, Advances in development of animal models for
human diseases using transgenic animal technology.

UNIT IV

Advances in genetic basis for anrmal disease resistance, Molecular methods for animal
forensics, Advances in animal genomics, proteomics

Suggested Beadings

Selected articles lrom journals.

MBB 608

Theory

Unit I

BIOTECHNOLOGY IN BIODIVERSITY

Plant Genetic resources (PGR) and their importance - Agrobiodiversity and centres of
origin - Primary and secondary centres, base for reconstruction and reconstellation of
new cultivars - exploration and collection -explora on missions- importance of explorations
and case studies , collection: Pattems of variation and genetic makeup Entering the collected
material in gene banks, Handling the site data - conservation : ex situ conservation, gene
pool establishment, in situ conservation, conservation of wild relatives and land rices,
community based plant conservation, participatory conservation methods,

Unit ll

Methods of crop diversity analysis, Characterization- taxonomic, using plant descriptors,
biochemical, using isozymes and DNA markers, DNA lingerprinting methods, utilization-
types of collection- PGR exchange, national and international formalities ,

Unit lll

MTA, primary and secondary evaluations, crop genetic resources network; lnternational
and National, Role of IARCs in PGR conservation, CBD and Caratgena protocol on
Biodiversity, National Biodiversity Board and Act, Economic evaluation of biodiversity

Unit lV

Conservation and biodiversity assessment- IPR- issues and concerns, implications of WTO,
GATTT and TRIPS, PVR and CBD on PGR, Comparison of plant proteclion/registration
system across the world, SWOT of lndian act, Transgenics and conservation and evaluation,

2+O

303



Suggested Readings

K v Krishnamurthy. An advanced text book on biodiversity, principles and practice: oxford &
IBH Pubt.

K C Agrawal .Biodiversity, Agrobios-lndia

Tangadurai D & T Pullaiah. Genetic resources and biotechnology
Lindsey A. Biotechnology and plant genetic resources:

Agrawal. Biodiversity:

MBB 609

Practical

TECHNIQUES IN MOLECULAR BIOLOGY.II 0+2

Methods oJ DNA isolation, construction of gene libraries; synthesis of cDNA and cloning
methods, construction of dendrograms based on similarity matrix, Molecular markers (RApD,
ssR, AFLP etc) and their analysis; case study of ssR mirkers, Use of NTSys software, DNA
star and Biosuite sottware for DNA sequence analysis. Genotyping and phenotyping for linkage
map and QTL analysis etc; software for linkage map and erl analysis, sNp identiiication and
analysis, High througput analysis for genotyping using sSRs, Aulomated DNA sequencing,
Basics of Proteomics, Basics of RT pCR and microarray analysis.

Suggested Readings

Ausubel FM, Brent R, Kingston RE, Moore DD, seidman JG, smith JA & srruhlK.zoo2. short
Protocols in Molecular Biology. Wiley.

caldwell G, williams sN & caldwell K. 2006. tntegrated Genomics: A Discovery-Based
Laboratory Course. John Wiley.

sambrook J, Russel DW & Maniatis T. 2001. Motecular cloning: a Laboratory Manuat. cold
Spring Harbour Laboratory press.

MBB 610 ANALYTTCAL METHODS tN BTOTECHNOLOGY 2 + j
Theory

Unit I

Beer-Lambert law and spectrophotometry, Flourimetry, principres of centrifugation -
sedimentation principle and analysis, u ltracentrif ugation methods- cs cr g-radient
centrifugation, setting up or sucrose gradients for centrifugation, optical rotaion and
polarimetry, ORD and CD,

Unit ll

Principles and Methods oI chromatography, affinity chromatography, Gas liquid
chromatography(GLC), HpLc, Ger Firtration, Urtra firtration, principrel or'Erectrophores,s,
P_ulse Field Ger Erectrophoresis, Diarysis, Lyophirization, Frourescence rn sftu hybrrdization
(FtsH),

Unit lll

Basic aspects ol origonucreotide synthesis, peptide synthesis, DNA and protein sequencing
methods, PCR and Real time pcR, Differential display and subtractive DNA hybridization
studjes, Basics of Cell sorting
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MBB 611 ADVANCES IN BIOINFORMATICS 1+1

305

Unit lV

Basics of radioactivity and autoradiography, Safety aspects of radiation, Principles of ELISA
and Monoclonal Ab production, Electron Microscopy.

Practical

1 . Verification of Beer-Lambert law using spectrophotomeler, Subcellular fractionation procedure
- lsolation of nuclei, chloroplasts and mitochondria, ldentilication ol the cell organelle, and
products of plant cells (2), DNA isolation and quantitation, PCR Methods, ELISA, Microscopy:
simple and compound, phase contrast and Electron Microscopy, Affinity chromatography (2),
DNA hybridization

Suggested Readings:

New developments to be downloaded f rom the internet.

Theory

Unit I

Bioinlormatics and computing for innovative scientiric discovery, Data application and
management, Databases in biology - DNA and Proteins, BLAST, Mulliple sequence
alignment, Similarity index

Unit ll

Sequencing genomes: physical mapping, genome structure, genome annotation including
gene finding tools, understanding the cell / organisms: regulatory pathways and networks,
simulations,

Unit lll

Molecular Phylogenetic: relations between organisms and evolutionary questions,
Phylogenetic trees, Construction of dendrograms, computational models of evolution,
Biomolecular computing: DNA Structures, Genome annotation, Gene finding software

Unit lV

Protein structures, protein iolding, inverse folding, molecular mechanics,Ramachandran
plot, docking Pair-wise alignment, similarity searches, multiple sequence alignment, pattern

discovery (motifs etc.), Primer designing, Gene Expression Analysis, HMMs , clustering,
tree inference

Practical

Usage ol NCBI resources, Retrieval of sequence / structure Jrom database, visualization of

structures, Docking of ligand recoptors, BLAST exercises, Primer designing.

Suggested Readings

Attwood TK & Parry-Smith DJ. 2003. lntroduction to Bioinformatics.

Pearson Education.

Rastogi SC, Mendiratta N & Rastogi P.2OO4. Biointormatics: Concepts, Skills and Applications.

CBS.

D.W. Mount, Bioinformatics: Sequence and Genome Analysis by Bioinformatics: Sequence

and Genome Analysis, CSHL



List of Journals

Advances in Botanical Research

Advances in Enzyme Regulation

Advances in Enzymology

Advances in Genetics

Agricultural and Biological Research

Analytical Biochemistry

Annals of Botany

Archives of Biochem jstry and Biophysics

Archives of Microbiology

Biochemical and Biophysical Research Communication

Biochemical Genetics

Biochemistry

Biotechnology and Bioengineering

Critical Reviews in Plant Sciences

Crop Science

EMBO Journal

Euphytica

Genetic and Plant Breeding

Genome

lndian Journal of Genetics and plant Breeding

Journal of Biotechnology

Journal of Experimental Botany

Journal of General Microbiology

Journal of Heredity

Journal of Plant Biochemistry and Biotechnology

Journal of Plant Biology

Molecular and Cellular Biochemistry

Molecular Breeding

Molecular Genetics and Genomics

Nature

Nature Biotechnology

Plant Cell

Plant Molecular Biology

Plant Physiology
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Plant Physiology and Biochemistry

Proceedings of The National Academy of Sciences (USA)

Science

Trends in Biochemical Sciences

Trends in Biotechnology

Trends in Cell Biology

Trends in Food Science and Technology

Trends in Genetics

Trends in Microbiology

Trends in Plant Sciences

e-Besources

National Center for Biotechnology lnformation

http ://www. ncbi. n lm. nih. gov/

The World Wide Web Virtual Library: Biotechnology.

http://www. cato. con/biotech/

The Transgenicy'Targeted Mutation Database (TBASE)

http://www.bis. med.jhmi.edu/Dan/tbase/tbase. html

Primer on Molecular Genetics

http://www.bis.med.jhmi. edu/Dan/DOE/intro. html.

Bioportal

http://bioportal. gc.calenglish/BioportalHome.asp

Access Excellence

http://www. gene.com/ae

BioTech Biosources Database: lndiana University

http://biotech.chem.indiana.edu/

lnformation Systems for Eiotechnology

http://gophisb.biochem.vt. edu/

All About The Human Genome Project (HGP)

http://www. genome. gov/

Human Genome Project at the Sanger lnstitute

http ://www. san ger.ac. u k/H G P/

UCSC Genome Browser

http ://genome.ucsc.edu/

Gramene

www. gramene.org/
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The lnstitute for Genomic Research

www.tigr.org

Suggested Broad Topics for Master's and Doctoral Besearch

Micropropagation ol important crop plants, cash crops, ornamentals' iorest and horticultural

trees, medicinal and aromatic plants.

Development of transgenics in field crops for resistance against biotic and abiotic stresses,

and to improve the nutritional quality, etc.

DNA fingerprinting of important plant species and germplasm'

Development of molecular markers (SNP, SSR, transposable elements' etc) and their utilization

for genetic diversity and phylogenetic analysis.

Molecular mapping and marker-assisted selection for maior-gene traits in crop species'

Value-addition including biopesticides, biofertilizers, biofuels, biodegradable plastics, secondary

metabolites, etc.

Genome sequencing and functional analysis ol genes of important organisms'

Allele mining, proteomics, genomics and metabolic engineering for crop improvement'

lmmobilization ol enzymes/microorganisms.

Protein engineering.

Todevelopcropswithimprovedmineral(Fe,zn,VitaminA,etc)bioavailbility.

Biodiversity and conservation of endangered plant species'

Bioprocess engineering and down stream processing'

Suggested Broad Topics for Master's and Doctoral Research

Micropropagation o, important crop plants, cash crops, ornamentals, forest and horticultural

trees, medicinal and aromatic plants.

Development of transgenics in iield crops for resistance against biotic and abiotic stresses,

and to improve the nutritional quality, etc.

DNA fingerprinting of important plant species and germplasm.

Development ol molecular markers (SNP, SSR, transposable elements, etc) and their utilization

for genetic diversity and phylogenetic analysis.

Molecular mapping and marker-assisted selection for maior-gene traits in crop species.

Value-addition including biopesticides, biofertilizers, bioluels, biodegradable plastics, secondary

metabolites, etc.

Genome sequencing and functional analysis of genes oi important organisms.

Allele mining, proteomics, genomics and metabolic engineering for crop improvement.

lmmobilization of enzymeVmicroorganisms.

Protein engineering.

To develop crops with improved mineral (Fe, Zn, Vitamin A, etc) bioavailbility.

Biodiversity and conservation of endangered plant species.

Bioprocess engineering and down stream processing.
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CODE COURSE TITLE CREDITS

PP 502-

PP 503'

PP 50sr

PP 506'

PP 507

PP 508-

PP 509

PP51 1

PP 591

PP 599

PP 601*

PP 602',-

PP 604

PP 605

PP 606

PP 607

PP 608

2+1

2+1

z+l

2+1

2+O

1+1

2+O

2+1

1+1

2+1

1+1

2+1

1+0

20

2+O

PLANT PHYSIOLOGY

Course Structure -at a Glance

309

PP 501-

PP 504-

PP 510

PP 603*

PRINCIPLES OF PLANT PHYSIOLOGY- I : CELL
ORGANELLES, WATER RELATIONS AND MINERAL
NUTRITION

PRINCIPLES OF PLANT PHYSIOLOGY- il:METABOLTC
PROCESSES AND GROWTH REGULATION

PLANT DEVELOPMENTAL BIOLOGY - PHYSIOLOGICAL
AND MOLECULAR BASIS

PHYSIOLOGICAL AND MOLECULAR HESPONSES OF
PLANTS TO ABIOTIC STRESSES

HORMONAL REGULATION OF PLANT GROWTH AND
DEVELOPMENT

PHYSIOLOGY OF GROWTH, YIELD AND MODELING

GENOME ORGANIZATION IN HIGHER PLANTS

MORPHOGENESIS, TISSUE CULTURE AND
TRANSFORMATION

PHYSIOLOGY OF CROP PLANTS - SPECIFIC CASE
STUDIES

PHYSIOLOGICAL AND MOLECULAR ASPECTS OF
PHOTOSYNTHESIS _ CARBON AND NITROGEN
ASSIMILATION

MINERAL NUTRITION

MASTER'S SEMINAR

MASTER'S RESEARCH

FUNCTIONAL GENOMICS AND GENES ASSOCIATED
WITH A FEW PHYSIOLOGICAL PROCESSES

SIGNAL PERCEPTIONS AND TRANSDUCTION AND
REGULATION OF PHYSIOLOGICAL PROCESSES

MOLECULAR APPROACHES FOR IMPROVING
PHYSIOLOGICAL TRAITS

TECHNIQUES IN PLANT PHYSIOLOGY

CLIMATE CHANGE AND CROP GROWTH

POST-HARVEST PHYSIOLOGY

WEED PHYSIOLOGY AND HERBICIDE ACTION

SEED PHYSIOLOGY

O+2

2+O

2+0

1+1

2+1

2+O



CODE COURSE TITLE CREDITS

PP 691

PP 692

PP 699

DOCTORAL SEMINAR _ 
I

DOCTORAL SEMINAR- II

DOCTORAL RESEARCH

.Compulsory for Master's programme; -* Compulsory lor Ph. D. programme

Minor Departments

Biochemistry

Genetics & Plant Breeding

Plant Molecular Biology and Biotechnology

Supporting Departments

Statistics and Mathematics

Microbiology

Agronomy

Computer Science.

Non credit compulsory courses

9

5

CODE COURSE TITLE CREDITS

LIBRARY AND INFORMATION SERVICES

TECHNICAL WRITING AND COMMUNICATION SKILLS

INTELLECTUAL PROPERTY AND ITS MANAGEMENT IN

AGRICULTURE

BASIC CONCEPTS IN LABORATORY TECHNIQUES

AGRICULTURAL RESEARCH, RESEARCH

ETHICS AND RURAL DEVELOPMENT PROGRAMMES

DISASTER MANAGEMENT

0+1

0+1

1+O

0+1

1+0

1+0
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1+0
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PGS 501

PGS 502

PGS 503

(e-course)

PGS 504

PGS 505

(e-course)

PGS 506

(e-course)



PP 501

Obiective

To impart the students with basic knowledge ol cell physiology and plant nutrition with relevance

to agriculture .

Theory

UNIT I

Plant cell: structure & lunction - cell theory, cell organelles, structure and physiological

functions of cell wall.

UNIT II

Cell membranes, fluid mosaic model, importance of membranes in cell organelles, role of

plasmodesmata.

UNIT III

Endoplasmic reticulum - golgi apparatus - role in metabolism - diverse Junction in cell

cycle and development, Exocystosis and endocystosis - membrane compartments

associated with recycling.

UNIT IV

Vacuoles, role of multifunctional compartmenls - Nucleus , nuclear pore and nucleolus -
organization and role in cell Iunctioning.

UNIT V

Plastids - Mitochondria - peroxisomes - organization and role in cell functioning.

UNIT VI

Plant water relations - importance and properties ol water - cell water terminology - water

potential and its components - growth of cells and water relations - Movement of water in

plants mechanism oI water uptake and transport - rote of roots - Iactors aflecting root

growth and prolileration.

UNIT VII

Transpiration - significance - factors affecting transpiration - stomata, structure, function

and regulation - WUE and lactors alfecting WUE - Antitranspirants.

UNIT VII

Physiological aspects of water deJicit - influence at cell, organ and canopy level - indices

of drougtit resislance in plants - Transpiration efficiency - intrinsic WUE - scope for plant

improvement and crop yield.

UNIT IX

plant nutrition - Role of nutrients in plant metabolism - Criteria ol essentiality - classilication

ol plant nutrients.

UNIT X

Itilechanism of uptake and transport - Role of membranes in nutrlent transport - Symplast

and apoplast - carrier concept - phloem mobility.

31 1

PRINCIPLES OF PLANT PHYSIOLOGY-I: 2+1

CELL ORGANELLES, WATER RELATIONS AND MINERAL NUTRITION



UNIT XI

Factors influencing the avairabirity and uptake of prant nutrients - Rore of mycorrhiza and
root exudates in plant nutrition.

uNrT xtr

Physiological role of plant nutrients - N, p, K, Ca, Mg, S, Fe, Cu, Mn, Zn, Mo, B, Cl, Na and
si.

uNlT Xilt

Plant nutritional disorders - Deficiency and toxicity symptoms in crop plants, reasons and
remedial measures.

UNIT XIV

Foliar nutrition - uptake and transport - Factors influencing foliar uptake of nutrients -significance.

Practical

Plant cell - a general view, structure of cell organelles, Anatomy of plant roots, Measurement
of water status: Relative water content, Measurement of water potential : chardakov,s falling
drop method, scholander's pressure chamber method, osmometer method, Measurement of
transpiration. (steady state porometer or IRGA), solar energy absorption in plant - leaf level
and canopy level, Effect of ABA on slomata, Efrect of water stress on seed germination and
seedling groMh, Mineral nutrients: Development of deficiency symptoms of plant nutrients (2
classes), Development of toxicity symptoms of prant nutrients, lnituence of pri ano ic on prant
growth in solution culture.

Suggested Readings

Barker AB & Pilbeam DJ. 2OO7. Handbook of ptant Nuttition. CRC

Epstein E. 2oo7. Mineral Nutrition of plants. John wiley & sons.

Hopkins wG & Huner NpA. 2004. rntroduction to prant physiotogy.John wirey & sons.
Marschner H. 1 99S. Mineral Nutition of Higher ptants. Academic press.

Salisbury FB & Ross C. 1992. plant physiology.4th Ed. Wadsworth pub.

Taiz L & Zeiger E. 2006. ptant physiotogy.4th Ed. Sinauer Associates.

PP 502

To acquaint the students with the basic concepts of physiorogical process and their relationship
with growth regulation.
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Obiective



Theory

UNIT I

lntroduction - PhotosynthesiS, translocation and respiration aS key processes regulating

carbon metabolism and plant growth

UNIT II

Photosynthesis and its importance in bioproductivity - Pholosynthetic apparatus -
chloroplast and its structure Photochemical reactions - Absorption o{ light - Fate of excited

chlorophyll -Electron and photon transport and bioenergetics

uNtT ill

Carbon metabolism: The C. photosynthetic carbon reduction cycle - Calvin cycle.

Supplemental pathway of carbon lixation in Coand CAM plants and its significance - Further

modeling ot photosynthesis.

UNIT IV

Photosynthesis as a dirfusive process (gas & liquid phase diflusion). Effect of environmental

factors on photo synthetic rates (CO, response curves and light response curves) -
Discrimination of carbon isotopes in plants. Photo respiration and its relevance

UNIT V

Synthesis of sucrose, starch, oligo and polysaccherides Jrom triose phosphate generated

by the C" cycle.

UNIT VI

Translocation ol photosynthesis - Apoplastic and symplastic path way - short distance

and long distance transport - phloem loading and unloading . lmportance of translocation

in sink growth.

UNII]II

Mitochondrial respiration - lntroduction - General characteristics of respiration system -
respiratory substrates - glycolytic pathway - anaerobic respiration.

NIT VIII

TCA cycle and HMP pathway - respiration chain (ETS) - Carbon balance - factors

inlluencing respiration- G rowth and maintenance respiration, cyanide resistant respiration

and its significance

uNtT lx

Nitrogen metabolism; inorganic nitrogen species (N2 NO3 & NH3) and other reduction to

amino acids - biological N fixation. Protein synthesis : The components ol protein synthesis.

The mechanism ol protein synthesis and regulation of prolein synthesis-

UNIT X

Nucleic acid synthesis - Activation of nucleic acid (DNA & RNA) preoursors - splitting of

high energy pyrophosphate group - Union of nucleoside monophosphate group

uNlT xl

Lipid metabolism : Storage, prolective and structural lipids - Their c-omposition and functions-

Biosynthesis of fatty acids, diacylglycerol and triacyl glycerol.
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UNIT XII

Secondary metabolites (Terpenes, Phenolic compounds and N containing compounds)
and their role in plant detense mechanism

uNrT xilt

Growth and differentiation : Hormonal concept oi growth and ditferentiation - Auxins and
gibberellins, Cytokinins, ABA and Ethylene -Biosynthesis and Physiological roles - growth

regulators and growth retardants, Apical dominance, senescence, fruit growth and
abscission

UNIT XIV

Photomorphogenesis and Phytochrome - Phytochrome regulation of morphogenesis -
Diflerent types of phytochrome and its biochemical properties.

UNIT XV

Physiology of flowering - photoperiodism - induction and perception of stimulus -
classification ol plants based on photoperiodic responses - role o, phytochrome, Florigen
and GA in photoperiodic response - Vernalisation - Vernalisation stimulus - Perception -
shoot apex - its importance in flowering

Practical

Radiation energy measurements, Separation and quantilication oi chlorophylls, Measurement
oxygen evolution during photosynthesis, Measurement of respiration rates, Measurement of
gas exchange parameters, conductance and photosynthetic rate, Measuremenl of
photorespiration, Estimation of reducing sugars, Estimation of starch, Estimation of Nitrates in

the xylem exudates, Estimation ol amino acids in the xylem exudates, Quantification ol soluble
proteins, Bioassays for Auxins & Gibberellins, Bioassays tor Cytokinins, Bioassays for ABA,
Bioassays for Ethylene, Photoperiodic responses of plants in terms of {lowering

Suggested Readings

Kabita Datta 2OO7. Plant Physiology. Mittal Publ.

Hopkins WG & Huner NPA. 2004. lnttoduction to Plant Physiology. John Wiley & Sons.

Salisbury FB & Ross C. 1992. Plant Physiology.4th Ed. Wadsworth Publ.

Srivastava L.M. 2002. Plant Growth and Development: Hormones and Environment. Academic
Press.

Taiz L & Zeiger E. 2006. Plant Physiology.4th Ed. Sinauer Associates.

Wareing PF & Phillips IDJ .1981. Growth and Ditferentiation in Plants.3rd Ed.Pergamon Press.

Wilkins MB. 1969. Physiology of Plant Growth and Development Tata McGraw-Hill.
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PP 503 2+O

Objective

To explain about bsisc physiological and molecular processes concerning various facets of

growth and development oi plants.

Theory

UNIT I

Plant Biodiversity, Concept of evolution in plants.

uNrT ll

General Aspects - Novel features of plant growth and development; concept of plasticity in

plant development; Analysing plant growth

UNIT III

seed Germination and Seedling Growth - Mobilization ol food reserves during seed

germination; tropisms; hormonal control of seed germination and seedling growth'

UNIT IV

shoot, Leaf and Root Development - organization of shoot apical meristem(sAM); control

ot cell division and cell to cell communication; Molecular analysis o{ SAM; Leaf development

and dlfferentiation; organization of root apical meristem(RAM); Root hair and trichome

development; Cell late and lineages.

UNIT V

Floral lnduction and Development - Photoperiodism and its signilicance; Vernalization and

hormonal control; lnflorescence and floral determination; Molecular genetics of Iloral

development and floral organ differentiation; Sex determination.

UNIT VI

Seed Development and Dormancy - Embryo and endosperm development; cell lineages

during late embryo development; Molecular and genetic determinants; seed maturation

and dormancy.

UNIT VII

senescence and Programmed cell Death (PCD) - Senescence and its regulation; Hormonal

and environmental control ol senescence; PCD in the life cycle of plnts'

UNIT VIII

Light control of Plant Development - Discovery ol phytochromes and cryptochromes, their

stiucture, biochemical properties and cellular distribution; Molecular mechanisms ol light

perception, signal transduction and gene regulation; Biological clocks and their genetic

and molecular determinants.

UNIT IX

Embryonic Pattern Formation - Maternal gene effects; zygotic gene effects; Hometic gene

eilecti in Drosophila; Embryogenesis and early pattern lormation in plants

PLANT DEVELOPMENTAL BIOLOGY-PHYSIOLOGICAL AND

MOLECULAR BASIS



UNIT X

Regeneration and totipotency; organ difierentiation and deveropment; ce[ rineages and
developmental control genes in maize.

UNIT XI

Special Aspects of Plant Development and Differentiation - pollen germination and pollen
tube guidance; Phloem differentiation; Sex determination in plants;

UNITXII \
Sell - incompatibility and its genetic control; Heterosis and apomixis.

Suggested Readings

Kabita Datta 2007, Ptant physiology, Mittal publ.

srivastava L.M. 2oo2. Prant Growth and Devetopment: Hormones and Environment. Academic
Press.

Taiz L & Zeiger E, 2006. plant physiology.4rh Ed. sinauer Associates. wareing pF & phillips
lDJ, 1981 . Growth and Differentiation in plants. 3rd Ed. pergamon pressi

wilkins MB, 1969, Physiorogy of prant Grovvth and Deveropmenf. Tata McGraw-HIr.

PP 504 PHYSIOLOGICAL AND MoLECULAR RESPoNsEs 2+.1

OF PLANTS TO ABIOTIC STRESSES

Objective

To apprise the students regarding abiotic stress to prant and its morecurar basis.

Theory

UNIT I

Flesponse of plants to abiotic stresses; Abiotic stresses affecting plant productivity. Basic
principles of a crop improvement programme under stress. lnteractions between biotic
and abiotic stresses.

UNIT II

Drought - characteristic features, water potentiar in the soir -prant air continuum.
Development of water deficits, energy balance concept.

UNIT III

Transpiration and its regulation - stomatal f unctions

UNIT IV

Physiological processes affected by drought, Drought resistance mechanisms: Escape
Dehydration postponement (Drought avoidince), Deh-ydration tolerance and characterjstics
ol-resurrectionn prants. osmotic adjustment, osmoprotectants, stress proteins. waieiuse
efficiency as a drought resistant trait.

UNIT V

Molecular responses to water deficit: stress perception, Expression of reguratory and
functional genes and significance of gene products.

co
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UNIT VI

stress and hormones - ABA as a signaring morecure - cytokinin as a negative signar.
Oxidative stress: Reacttve Oxygen Species (ROS). Role of scavenging sy.t".s 15OO
catalase etc.)

UNIT VII

High temperature stress: Torerance mechanisms - rore of membrane ripids in high
temperature tolerance. Functions of HSp,s.

uNlT vilt

chilling stress: Eifects on physiorogical processes. cruciar rore of memberane ripids.

UNIT IX

salinity : species variation in salt tolerance. salinity effects at - cellular and whole plant
level, tolerance mechanisms. sarttorerance in - Glycophytes and halophytes, Breeding for
salt resistance.

UNIT X

Heavy metal stress : Aruminium and cadmium toxicity in acid soirs. Rore of
Phytochelatins(heavy metal binding proteins).

Practical

Measurement of water status of plants, determination of osmotic potential by vapour pressure
and freezing point depression, Determination o, soil water potential and content by'pry"i.,ror"try
and other systems. stress imposition and quantification, stress - stomatalconduCtance. canopy
temperature as a reflection of transpiration and root activity, Water use - efficiency, Determination
at whole plant and single leaf level, Root - shoot signals - ABA and cytokinin e1iect on stomatal
behavior, Heat tolerance and membrane integrity. Sullivans heat tolerance test, chilling tolerance
- Galactolipase and free tatty acid levels as biochemical markers for chilling dariage, cold
induced inactivation of o. evolution of chloroplasts - as a screening techniques foi chilling
tolerance.

Suggested Readings

Hopkins wG &Huner NPA, zoo4. tntroduction to ptant physiology, John wirey & sons.
Salisbury FB & Ross C. 1992. Plant physiology.4th Ect. Wadsworth publ.

Taiz L & Zeiger E.2006. Plant Physiology, 4th Ed. Sinauer Associates.

PP 505 HORMONAL REGULATTON OF PLANT GROWTH AND 2+1

DEVELOPMENT
Objective

To apprise the students about structure function of plant growth regulator on growth and
development of plant.

Theory

UNIT I

Definition and classification ol plant growth regulators - Hormones, endogenous growth
substances and synthetic chemicals, Endogenous growth regulating substances other than
hormones, tricontanol, Phenols - polyamines, jasmonates, concept of death hormone.

3t I



UNIT II

Site of synthesis, biosynthetic pathways and metabolism and the influence on plant growth

development of individual group ol hormones - Auxins, Gibberlins, cytokinlns, Abscisic

acid and Ethylene Brassinosteroids.

UNIT III

Hormone mutants and transgenic plants in understanding role of hormones.

UNIT IV

Signal perception, transduction and effect at functional gene level of different hormones -

Auxins - cell elongation, Gibberellins - germination of dormant seeds, cytokinnis - cell

division, Retardation of senescence of plant parts, Abscisic acid - Stomatal closure and

induction of drought resistance, Ethylene - fruit ripening.

UNIT V

lnteraction of hormones in regulation of plant growth and development processes. Rooting

of cuttings - Flowering. Apical dominance, molecular aspects ol control of reproductive

growth and development.

UNIT VI

Syntheitc growth regulators - Classification, their effect on plant growth and development.

Practical utility in agriculture and horticulture.

Practical

Quantification of Hormones - Principles o{ bioassays, physico chemical techniques and

immunoassay, Extraction of hormones lrom plant tissue. Auxins - bioassays - auxins effect

onrooting ol cuttings, abscission, apical dominance, Gibberellins - bioassays - GA e{fect on

germination of dormant seeds, cytokinin- bioassays - estimation using immunoassay technique

cytokinin effect on apical dormance and senescence, ABA bioassaysestimation using

immunoassay technique. ABA effect on somatal movement, Ethylene bloassays, estimation

using physico cl. ,- :al techn iq ues - effect on breaking dormancy in sun{lower and groundnut.

Suggested Readings

Hopklns WG & Huner NPA, 2004. lntroduction to Plant Physiology. John Wiley & Sons.

Salisbury FB & Ross C. 1992. Plant Physiology.4th Ed. Wadsworth Publ. Taiz OL & Zeiger

E.2OO6. Plant Physiology.4lh Ed. Sinauer Associates.

PP 506 PHYSIOLOGY OF GROWTH, YIELD

AND MODELING

1+1

Objective

To impart knowledge regarding crop growth analysis and different yield prediction models.

Theory

UNIT I

Crop growth analysis, key growth parameters. Analysis o{ factors limiting crop growth and
productivity- the concept of rate limitation
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UNIT II

Phenology- Growth stages, internal and externalfactors influencing flowering. Photoperiodic

and thermo-periodic responses and the concept of Degree days and crop growth duration.

UNIT III

Canopy architecture, light interception, energy use efficiency of different canopies. LAl,

LAD. concept of optimum LAl.

UNIT IV

Source-sink relationships. Translocation of photosynthates and factors influencing transport

of sucrose. Physiological and molecular control of sink activity - partitioning eff iciency and

harvest index.

UNIT V

Plant growth analysis techniques, yield structure analysis, theoretical and actual yields.

UNIT VI

Plant ideotypes,

UNIT VII

Simple physiological yield models- Duncan's. Monteith's, and Passioura's

UNIT VIII

Crop growth models-empirical models testing and yield prediction.

Practical

Plant sampling for leaf area and biomass estimation; analysis o{ groMh and yield parameters

- LAD, NAR. CGR, LAl, LAR, SLA portioning efficiency Hl, Measurement of light interception,

light extinction coefficient, Energy utilization efficiency based energy intercepted, and realized,

Computer applications in plant physiology, Crop productivity and modeling.

Suggested Readings

Gardner FP, Pearce RB & Mitchell RL. 1S88. Physiology of Ctop P/arts. Scientific Publ.

Goudriaan J & Van Laar HH. 1995. Modelling Potential Crop Gtowth

Processes. (Textbook with Exercises) Series: Current lssues in Production Ecology. YoL ll.
Kluwer.

Hunt R. P/anl G rov,tth Curve - The Fundamental Approach to Plant Growth Analysrs. Edward

Arnold.

John H, Thornley M & Johnson lR. Plant and Crop Modeling: A Mathematical Approach to

Plant and Crcp Physiology. Blackbutn Press.

Vos J, Marcelis LFM, Visser PHBD, Struik PC & Evers JB. (Eds.).2007.

Functional-Structural Plant Modelling in Crop Production. Vol. XXll. Springer.
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PP 507 GENOME ORGANIZATION IN HIGHER PLANTS 2+1

PP 508 MORPHOGENESIS, TISSUE CULTURE

ANO TRANSFORMATION

Obiective

To rmpart knowledge about cellular basic ol growth and morphogenesis in plants

320

1+1

Objective

To impart basic concept on genome organization in prokaryotic and eukaryotic system.

Theory

UNIT I

lntroduction: Basic discoveries in molecular genetics; basic concepts on genome
organization and its replication in prokaryotic systems including cyanobacteria; genome
organization in diploids, tetraploids, autoptetraploids and polyploids.

uNlT il

Gene & gene expression: Diversity in DNA polymerases; control of plasmid copy number;
Regulation of transcription in prokayotes; Promoters and terminators; Positive and negative
control o, transcription; Repression and activation-operon concept.

UNiT III

Mitochondrial and chloroplastic genome organization and regulation of gene expression.

UNIT IV

Eukaryotic genome structure: Organization and replication; control of gene expression-
transcription and post-transcriptional; promoter analysis; concept ol cis elements;
transcription factors, function and role of RNA polymerases.

UNITV

Genetic code and translation-deciphering the genetic code; Codon bias; tRNAs, ribosomes;
lnitiation and termination of translation; Translational and post-translational controls;
Attenuation ; Suppressor tRNAs.

UNIT IV

Mobile genetic elements; Structure and function of transposable elements; Mechanism ol
transposition; Special features of retroptransposans; Repairand recombination.

Practical

Cuhuring and transformation ol bacteria; genomic DNA and plasmid DNA isolation from bacteria,
restriction enzyme digestion and analysis by agarose gel electrophoresis, isolation of genomic
DNA and RNA from plants and quantification; Culture of bactriophage; studis on lytic and
lysogenic phages.

Suggested Readings

Bruce Alberts, Alexander Johnson, Julian Lewis, Martin Raff, Keith

Roberts & Peter Walter. Molecular Biology of the Cell.3rd Ed. Garland Science.



Theory

UNIT I

Morphogenesis: The cellular basis of growth and morphogenesis cytoditferentiation.

UNIT II

The cell cycle-cell division and cell organization, cell structure, tissue and organ
diflerentiation. Controlol cell division and differentiation in selected celltypes, Introductory
history, morphogenesis and cellular totipotency.

UNIT III

lntroduction to in vitro methods : Terms and definitions, Use of growth regulators, Beginning
o, in vitro cultures in our country ( ovary and ovule culture , in vitro pollination and fertilization),
Embryo culture, embryo rescue afler wide hybridization and its application, Endosperm
culture and production of triploids.

uNlT tv

lntroduction to the processes ol embryogenesis and organogenesis and their practical
applications : Clonal Multiplication of elite species (micropropagation) - axillary bud, shoot

- tip and meristem culture. Haploids and their applications. Somaclonal variations and
applications (treasure your exceptions).

UNIT V

lntroduction to protoplast isolation : Principles and applications. Testing of viability ol
isolated protoplast . Various steps in the regeneration ol protoplast . Somatic hybridization

- an introduction, Various methods for fusing protoplast, chemical and electrical . Use of
makers for selection of hybrid cells. Practical applications of somatic hybridization (hybrids
vs rybrids)

UNIT VI

Use of plant cells, protoplast and tissue culture for genetic manipulation of plant : lntrodiuction
lo A. tumefaciens. Tumour lormation on plants using A. tumefaciens (Monocots vs Dicots),
Root - formation using A.rhizogenes

Practical

ln vitro cull1]Ie of different explants such as leaf , stem, shoot apex, cotyledonary nodes; Eflect
ol explant age on propagation potential, Effect of growth regulators auxin, cytokinins and ethlyne

on callus induction, organogenesis; Somatic embryogenesis, Effect of growth conditions such

as temperature and photoperiod on organogenesis, Single - cell suspension cultures.

SuggBted Readings

Bajaj YPS. (Ed.). 1 991 . Biotechnology in Agiculture and Forestry. Vol. XlV. Springer-Verlag.

Rajdan MK. 1993. Plant Tissue Cufture. Oxlord & lBH.

PP 509 PHYSIOLOGY OF CROP PLANTS - SPECIFIC

CASE STUDIES

Obiectlve

To impart knowledge of physiological aspects ot different crop plants.
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Theory

UNIT I

Crop physiological aspects ol rice, wheat, maize, sorghum, millets, sugarcane, pulses, oil

seeds, cotton and potato Crops. Six to Eight Species could be chosen based on local
importance.

UNIT II

Crop specilic topics.

UNIT III

Seed dormancy, photoperiodic and thermoperiodrc responses.

UNIT IV

Source-sink relationship, Yield structure and factors influencing yield, Nutrients and other
resource requirements and crop specitic features.

Suggested Readings

Gardner FP, Pearce RB & Mitchell RL. 1988. Physiology of Crop P/ants. Scientilic Publ.

Pessarakli M. Handbook of Plant and Crop Physiology. CRC Press.

Selected reviews and articles from Periodicals and Journals.

PP 510 PHYSIOLOGICAL AND MOLECULAR ASPECTS OF

PHOTOSYNTHESIS-CARBON AND NITROGEN ASSIMILATION
1+1

Objective

To impart knowledge about physiologlcal and molecuiar aspects of carbon reduction cycle and
nitrogen assimllation.

Theory

UNIT I

Photosynthesis- its significance.ifr plant growth, development and bio productivity. Gaseous
fluxes in atmosphere.

UNIT II

Physiological and biochemical aspects: chloroplast structure development and replication,
ultra structure of thylakoids, photo systems, mechanism of light absorption, chloroplast
electron transport chain, coupling factors and mechanisms of ATp synthesis, and concept
of quantum yield.

UNIT III

Photosynthetic carbon reduction cycle and its regulation. C02Concentration Mechanism
(ccM) as a complementary strategy tor carbon fixation. cGM in photosynthetic bacteria,
micro algae, Submerged Aquatic macrophages (SAM), C4, CAM and single celled C4
organjsms, C3-C4 intermediates. Ecological signilicance of CCM.

UNIT IV

Rubisco structure, assembly and kinetics, photorespiration and its signilicance.

322



UNIT V

Carbon fluxes between chloroplast and cytoplasm and Carbon fixation as a diffusive process,
the concept of ra, rs and rm. Pi recycling, starch and sucrose synthesis and export. Concepl
of canopy photosynthesis, influence of environmental factors such as water stress, high
light stress VPD etc.

UNIT VI

Molecular aspects: chloroplast genome organization, expression and regulation of plastid
genes Genes regulating potential traits of photosynthesis, biotechnological approaches
for improving photosynthetic rate and productivity - transgenics. Conceptuat approaches
ol expressing C4 photosynthesis genes in C3 species.

UNIT VII

Photosynthesis and crop productivity, energy utilization efficiency by crops. Photo inhibition,
photo oxidation, excitation energy dissipation mechanisms, photochemical and no-
photochemical quenching of chlorophyll fluorescence. Photosynthesis and transpiration
interaction, signiflcance of WUE, carbon isotope discrimination concept.

uNrT vilt

Prospects of improving photo synthetic rate and productivity - potential traits of
photosynthesis- biotechnological approaches.

UNIT IX

Nitrogen assimilation in photosynthesizing cells - NO3-, NO2 - reduction, GS-GOGAT
pathway. Photorespiration loss of Ammonia and its reassimilation and NUE.

Practical

Extraction and separation of plant pigments, lsolation of chloroplasts ETC reactions- 02
evolution, Determination of rubisco content (western and ELISA), activity and activation state,
Enzymatic determination of starch and sucrose, Determination of photosynthetic rates -gas
exchange. A, gs, Ci, A/gs, C/gs- intrinsic WUE by gas exchange rates. Light, CO2, VPD response
curves, Determination ot photorespiration by gas exchange- (TPSAPS). Genotypic/species
differences in photosynthetic rates. Measurement of radiation, Eu% light interception,
Determination ol NH4 +, reduction of inorganic nitrogen species.

Suggested Readings

Edwin Oxlade & Graham Lawler (yeao. Plant Physiology: The *ructure of Plants Explained.

John Wiley & Sons.

Hopkins WG & Huner NPA.2004. lntroduction to Plant Physidogy. John Wiley & Sons.

Salisbury FB & Ross C.1992. Plant Physiology. 4lh Ed. Wadsworth Publ.

Taiz L & Zeiger E.2006. Plant Physiology.4th Ed. Sinauer Associates.

PP 51't MINERAL NUTRITION 2+1

Oblective

To impart knowledge about physiological and molecular aspects ol carbon reduction cycle and

nitrogen assimilation

aae



Theory

UNIT I

overview of essential mineral elements, kinetics of nutrient uptake by plants. Biological
actions inlluenclng nutrjent availability near the root system.

UNIT II

Nutrient uptake by root cells, long distance transport in plants and movement into developing
grains. Nutrient transport lrom vegetative to reproductive organs during reproductive stage
of growth and maturity.

UNIT III

Molecular mechanism ol ion uptake, ion lransporters, specific examples ol transporters lor
Nitrate, Phosphate, Potassium and other nutrients. Multiple transporters {or a single ion
and their functional regulation.

UNIT IV

Molecular physiology ol micronutrient acquisition. Examples ol genes encoding mineral
lon transporters. Strategies plants adopt to acquire and transport minerals under deficient
levels.

UNIT V

Physiological and molecular mechanisms underlying diflerential nutrient efficiency in crop
genotypes, Examples of Phosphorous, lron and Zinc efticient crop varieties.

UNIT VI

El€eding crop varieties for improved nutrient etficiency. Plant responses to mineral toxicity.

Practical

Physiological and biochemical changes in plants under nutrient sufficiency and deficiency levels.
Quantif ication of pigment levels, enzyme activities.

Suggested Readings

Barker AB & Pilbeam DJ. 2007. Handbook of plant Nutrition. CRC

Epstein E. 2OO7. Minerat Nutition ol ptants. John Wiley & Sons.

Marschner H. 1 995. Minerat Nutrition of Higher plants. Academic press.

Press.

PP6O1 FUNCTIoNALGENoMICSANDGENES 2+o
ASSOCIATED WITH A FEW PHYSIOLOGICAL PROCESSES

Obiective

To impart knowledge about physiorogicar process or prant at morecurar rever.
Theory

UNIT I

Gene discovery: Finding Genes in comprex prant system, constructing Gene-Enriched
Plant Genomic Libraries, rn.sirico prediction of prant Gene Function, or""iiLtir" i,"it
Locus Analysis as a Gene Discovery Tool.
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UNIT II

Genetic tools for plant development- Understanding the importance of mutants in unraveling

the physiological processes - T-DNA insertion mutants, Gain in function, Transposon

mutagens, Transposition, Physical and Chemical mutagenesis, Gene and Enhancer Traps

for Gene Discovery, High-Throughput TAIL-PCR as a Tool to identify DNA Flanking

insertions, High-Throughput TILLING for functional Genomics.

UNIT IIl

Gene knock out approaches: Antisense technology, Virus induced gene silencing (VIGS),

Custom Knock-outs with Haripin RNA-mediated Gene Silencing and other silencing tools,

Complementation studies, DNA micro arrays.

UNIT IV

Gene Over expression approaches: Vector Construction for Gene Overexpression as a
Tool to Elucidate Gene Function; Transient expression, Transgenics.

UNIT VI

Proteomics: Networking of Biotechnology tor interpreting gene functions. Yeast two hybrid

systems to study protein -protein interaction to study gene functions, Proteomics as a
Functional Genomics Tool, Crystallographic and NMB approaches to determine protein

structures.

UNIT VII

Functional characterization of genes associated with important cellular processes influencing

crop growth and development.

uNtT vll
Case studies of genes controlling photosynthesis, respiration, photorespiration, fatty acid

biosynthesis, nutrient uptake, flowering, seed protein quality and quantity.

Suggested Readlngs

Selected articles lrom various journals

PP 602

Objective

To impart the knowledge about signal ling of hormones and regulation oi physiological processes.

Theory

UNIT I

Generalaspects: lntroduction to signaling-Long range (Diflusible) signaling and short range
(contact) signaling. Components of signaling- Upstream components: receptor and ligands
concept-types of ligands and its relevance-receptor kinases-Two component sensing
system. Down stream components: G. proteins-second messengers-Cyclic AMP, adenylate
cyclase cascade, cyclic GMP, calcium-calmodulin-Kinases-Etfector molecules (transcription
factor).

325

SIGNAL PERCEPTIONS AND TRANSDUCTION
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UNIT II

Hormone signaling: Hormone binding receptors-Transduction process. Etfector molecules
and gene expression.

UNIT III

Specific signaling pathways of Auxins, Cytokinisn, Gibberllins, Ethylene, ABA,
Brassinosteroids which leads to formative effects. The cross talk in the signaling ol ditferent
hormones-significance of studies with hormone action mutants.

UNIT IV

Light signaling: Perception ol light-pigments involved-activation oJ phytochrome/
cryptochrome (study of mutants). Light signal transduction- Multiple signaling cascades-
identification of signaling components through mutant analysis-changes in gene expression.

UNIT V

Abiotic stress signaling: sensing of environmental lactors (Temperature- osmoticum-lonic
stress) Activation of specific molecules and secondary messengers-Activation ol Down
stream components-leading to stress gene expression. Case studies with different abiotic
stresses.

UNIT VI

Cross talk between signaling pathways.

UNIT VII

Signal perception and transduction in plant defense responses: Role of salicylic acid and
active oxygen species.

UNIT VIII

Signaling cascade during leaf senescence, abscission, flowering and tuberisation

UNIT IX

Transcription factor as signaling regulatory tools for improving growth processes-case studies:
Tbi- lateral branch development, Shi 4- grain shattering, GA1- Dwarfing.MADS, KNOX- flowering
development, HAT 4- Shade development, AP2-EREBP- biotic/abiotic stresses.

Suggested Readings

Selected articles from various journals.

PP 603 MOLECULAR APPROACHES FOR

IMPBOVING PHYSIOLOGICAL TRAITS

2+1

Oblective

To impart knowledge to improve the physiologicai traits using molecular approaches.

Theory

UNIT I

lmportance oI Molecular Breeding for complex multi-gene controlled physiological traits
and its relevance in augmenting trait based breeding. Physiological traits with relevance to
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growth, development, abiotic stress tolerance, nutrient acquisition, Approaches tor accurate
phenotyping of large germplasm accessions and/or mapping populations.

UNIT II

The advantages of 'Trait based" breeding approaches. Concept of segregation, independent

assortment and linkage. The concept of molecular markers, various types of Dominant
and Co-dominant marker systems.

UNIT III

Relevance and development of mapping populations and genetic analysis using marker

systems. Advantages of association mapping and the concept ol linkage, LD decay and
population structure.

UNIT lV

Statistical analysis to assess the variance in phenotypic traits and molecular data.

Assessment of genetic parameters such as heritability, genetic advance etc.

UNITV

Strategies for QTL introgression and Marker Assisted Selection (MAS). Map based cloning

ol novel genes and alleles. Allele mining

UNIT VI

Transgenic approach in improving physiological processes- lntroduction to GMOS and

application in crop improvement; gene mining, sequence structure & tunction analysis

using bioinlormatics tools, identification of candidate genes for various physiological process

associated with specific traits (such as stress tolerance) and their potential benefits in

transgenic crops.

UNITVII

Cloning full-length candidate genes, stress inducible promoters, strategies to clone and

characterize and make constructs for specific crops, gene stacking strategies, tissue specilic

expression and lunctional validation of genes.

UNIT VIII

Translormation ol crop plants-Agroba cteium and use ol other organisms lor translonnation-

particle gun transformation and other methods.

UN]T lX

Selection ol transformants- molecular analysis on the basis of qRT-PCR, Southem, Northem

analysis and immunoassays; estimation of copy number. Concept of desirable number of

independent events.

UNIT X

Evaluation of transgenics on basis ol empiricaUphysiologicaUbiochemical process under

specific conditions on the basis of gene function. Generation of T1 populations, event

characterization and generation ol molecular data as per the regulatory requirements.

UNIT XI

lssues related to Biosalety and Registration of Transgenic Agricultural Organisms, methods

to detect GMOS lrom agricultural products.



Practical

Phenotyping approaches lor the different physiological traits. Genotyping options using gene-
scan systems. Development of ssR, sNP and scAR markers, resolution ol polymorphism on
agarose gels and PAGE, genotyping using a DNA sequencing machine, scoring of gels and
assessment of polyrnorphism, Statistical approaches to assess genetic variability, heritability
and other parameters, Phylogenic analysis, Principal component analysis and construction of
dendrograms. Construction of Linkage map, QTL maps, population structure, LD decay etc
leading to identification of QTLs, Bioinformatics - sequence analysis, structure analysis,
Molecular biology - genomic/plasmid DNA isolation, RNA isolation. Full-length gene cloning,
vector construction with specific promoter, gene stacking & transient assays. Transformation
in model system,crop transformation - Agrobacterium mediated transformation (inplanta &
invitro), particle-gun transJormation, Evaluation ol transgenics - semiquantitative & quantitative
RT-PCR, southern blot, northern blot, western blot and ELISA, biochemical/physiological assay
based on the {unction of gene & testing LOD.

Suggested Readings

Selected arlicles from various journals.

PP 604 TECHNIQUES tN PLANT PHYSTOLOGY O+2

Obiective

To impart recent practical training to study various physiological processes in plants.

Practical

Photosynthetic gas exchange measurements, light and co2 response curves-determination
of relative limitations to photosynthesis; chlorophyll Iluorescence measurements. Estimation
of water use efficiency at whole plant and single leaf level. Use oJ stable and radioactive isotopes
to understand physiological processes. DNA & RNA isolation, CDNA synthesis & library
construction, semiquantitative & quantitative RT-pcR, northern blot, immunoassays; techniques
for defined physiological processes, Quantification of mineral nutrients using advanced
instruments like AAS.

Suggested Readings

Dhopte MA & Manuael Livera M. t986. Useful Techniques tor ptant

Scr'entlsfs. Forum for Plant Physiologists, R. D. G., Aloka.

PP 605 CLIMATE CHANGE AND cRoP GRowTH 2+o

Objective

To impart knowledge about climate change and its implication to crop growth.

Theory

UNIT I

History and evidences of climate change and its implications. Effect of climate change on
monsoons, hydrological cycle and water availability.
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UNIT II

Natural and anthropogenic activities and agricultural practices on GHG production,

Monitoring ol greenhouse gases and their influence on globalwarming and climate change,
Ozone depletion leadrng to increased ionizing radiations and its implications on crop growlh.

UNIT III

Long{erm and shortterm projections of climate change effects on natural vegetations and
ecosystems, crop-pest interaction, area shift, lood production and supply.

UNIT IV

Approaches to mitigate climate change through studies on plant responses.

UNIT V

Direct and indirect effects oi climate change on plant processes - phenology, net carbon
assimilation, water relations, grain development and quality, nutrient acquisition and yield.

UNIT VI

Conventional and biotechnological approaches 10 improve the crop adaptation to climate
change. Relevance of "Genome wide mutants" to identify geneyprocesses Ior improved
adaptation to changing environments

UNIT VII

International conventions and global initiatives on Carbon sequestration, carbon trading.

Suggested Readings

Abrol YP & Gadgil S. (Eds.). 1999. Rice in a Changing Climate.

Reddy KR & Hodges HF. 2000. Climate Change and Global Crop Productivity. CABI.

Watson RT, Zinyowera MC & Moss RH. 1998. The Regional lmpacts of Climate Change - an

Assessment of Vulnerability. Cambridge Univ. Press.

PP 606 POST . HARVEST PHYSIOLOGY 2+O

Obiective

To impart knowledge about physiological changes during senescence and ripening.

Theory

UNIT I

Environmental laotors influencing senescence, ripening and post harvest life of flowers,

vegetables and seeds.

UNIT II

Molecular mechanism of senescence and ageing. Physiological, biochemical and molecular

aspects of senescence and fruit ripening.

UNIT III

Senescence associated genes and gene products.
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UNIT IV

Functional and ultrastructural changes in chloroplast membranes, mitochondria and cell

wall during senescence and ripening.

UNIT V

Regulatory role ol ethylene in senescence and ripening, ethylene biosynthesis, perception

and molecular mechanism of action.

UNIT VI

Post harvest changes in seed and tubers biochemical constituent's quality parameters.

Eflect of environmental factors on posl harvest changes in seed and tubers.

UNIT VII

Biotechnological approaches to manipulate ethylene brosynthesis and action.

UNIT VIII

Alternate post harvest methodology and quality attributes. Scope for genetic modilication

of post harvest lile of flowers and f ruits.

UNIT IX

Uses oI GM crops and ecological risk assessment.

Suggested Readings

Jeff rey K Brecht & Weichmann J. 2OO3. Post Haruest Physiology and Pathology of Vegetables.

CRC Press.

PP 607 WEEO PHYSIOLOGY AND HERBICIDE ACTION 1+1

JJU

Obiective

To apprise students regarding weed and crop competition, and physiological and molecular

aspects of herbicides.

Theory

UNIT I

Weed biology, ecology and physiology. Weed and crop competition, allelochemicals, their

nature and impact. Weed-seed physiology.

UNIT II

classification of herbicides and selectivity. Recent concepts on entry, uptake, translocation

and metabolism of soil and foliar applied herbicides. Environmental and plant factors

inf luencing entry, uptake and translocation of herbicrdes.



J

PP 608 SEED PHYSIOLOGY 2+1

Oblective

To apprise students regarding seed germination, dormancy and physiological processes involved

in regulation of seed develoPment

Theory

UNIT I

seed and lruit development, seed and lruit abortion, proximate mechanism of seed and

fruit abortion. Hereditary and environmental eflect on seed development Gene imprints

and seed development.

UNIT II

lmportance of seeds, seed structure and lunction, physiological and biochemical changes,

environmental inlluences, physiology of seed and f ruit development; seed and lruit abortion

and means to overcome it; proximate mechanisms ol seed and lruit abortion.

J5 I

UNIT III

Classilication and chemistry o, common herbicides. Physiological, biochemical and

molecular mechanism ol action of diflerent groups of herbicides; ACC synthase inhibitors,

ALS inhibitors, Mitotic inhibitors, Cellulose biosynthesis inhibitors, lnhibitors ol latty acid

biosynthesis, inhibitors ol Photosynthesis, Auxinic Herbicides, New herbicides,

UNIT IV

Metabolic pathway of herbicide degradation in plants and soil. Herbicide adjuvants and

their classif ication.

UNIT V

Molecular mechanism of action ol herbicide synergists and antagonists.

UNIT VI

Physiological and molecular mechanism ol herbicide selectivity.

UNIT VII

Herbicide resistant crops; transgenic & tissue culture approaches to develop herbicide

tolerant varieties

Practical

Adjuvants and their effect on spray droplets, chemical entry and transport. Determination of

physiological and biochemical processes like photosynthesis, respiration, cell division, Protein

& fatty acid synthesis, membrane permeability as affected by herbicides. Quantification ol

pigment levels in leaves, specific enzyme activities affected by herbicides. Demonstration ol

translocating type o{ herbicides by radio labeling studies.

Suggested Readings

Devine MD, Duke SO & Fedtake C. 1993. Physiology of Herbicide Action- Prentice Hall.

Monaco TJ, Weller SC & Ashton FM. 2002. Weed science - Pinciples and Practices. wiley.com

Publ.



UNIT III

Structure of seeds and their storage resources, seed developmental patterns and source
oI assimilates tor seed development.

UNIT IV

Pathway ol movement of assimilates in developing grains of monocots and dicots, Chemical
composition of seeds, Storage of carbohydrates, proteins and fats in seeds and their
biosynthesis.

UNIT V

Seed respiration, mitochondrial activity, Seed ageing, Mobilization of slored resource in
seeds, Chemistry of oxidation ol starch, proteins and fats, Utilization of breakdown products
by embryonic axis.

UNIT VI

Control processes in mobilization of stored resources, Role ol embryonic axes, Gibberllln
and a-amylase and other hydrolytic aclivity. Seed maturation phase and desiccation damage,
Role of LEA proteins.

UNIT VlI

Seed viability, Physiology of and means to prolong seed viability, Seed vigour: concept,
importance, measurement; invigoration: methods and physiological basis ol it, Seed
dormancy, types and regulation, Means to overcome seed dormancy.

Practical

Determination of seed storage proteins, Sink drawing ability of ovules, empty ovule technique,
Alpha-amylase activity in germinating seeds, Role of GA in inducing amylase activity, Role ot
embryo in GA induced aamylase activity, Protease and lipase activity in germinating seeds,
seed viability test and accelerated ageing test. seed hardening/osmotic priming of seeds,
Seed respiration rates, Seed viability losses through membrane leakage studies.

Suggested Readings

Bewley JD & Black M. 1985. seed Physiology of Development and Germination plenum publ.

copeland Lo & McDonald MB. Pinciples of seed sciences and rechnology. Burgers publ.
Co.

srivastav L M. Plant Growth and Development - Hormones and Environment, Academic press.

List of Journals

American Journal of Botany

Annals of Arid Zone

Annual Review of Plant physiology and plant Molecular Blology

Australian Journal of Agricultural Research

Australian Journal of Biological Sciences

Australian Journal of Botany

Australian Journal of plant physiology

Biochemie und Physiologie der pflanzen
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ssT 507

Oblective

SEED PBOCESSING AND STORAGE 2+1

To impart knowledge on the principles and techniques of seed processing for quality upgradat;on
and of storage lor mairrtenance of seed quality.

Theory

UNIT I

lntroduction: Principles of seed processing; methods of seed drying including
dehumidifjcation and its impact on seed quality. Relative humidity and equilibrium moisture
content of seed, Thumb rules of seed storage; loss of viability in important agricultural and
horticultural crops, viability equations and application of nomograph.

UNIT II

Seed cleaning equipment and their functions: preparing seed lor processing; functions of
scalper debearder, scarifier, huller, seed cleaner and grader. Screen cleaners, specific
gravity separator, indented cylinder, velvet-spiral-disc separators, colour sorter, delinting
machines; seed blending.

u_tc!f-]l!

Assembly line of processing and storage, receiving, elevating and conveying equipments,
plant design and |ayout, requirements and economic feasibirity oi seed IroJessing prant.

UNII-JV

seed treatments-methods of seed treatment, seed treating formulations and equipments,
seed disinfestations, identification of treated seeds; packiging: principles, practices and
matenals; bagging and labeling.

qNlL V

seed storage: seed drying and storage; drying methods-importance and factors affecting
it, changes dur,ng storage, concepls and signrricance of moisture equiribrium, methods of

Processing and after processing for seed law enforcement; Testing physical purity, Germination
and moisture; specifications lor tags and labels to be used for cerlification purpose; Grow-out
tests for pre and post-harvest quality control; Visits to regulatory seed tesling laboratory, lncluding
plant quarantine lab and seed certification agency.

Suggested Readings

Agarwal RL. 1997. Seed Technology. OxIord & lBH.

Anonymous 1992. Legislation on seeds. Nsc Ltd., Department of Agriculture and cooperation,
Ministry of Agriculture, New Delhi.

Nema NP. 1986. Principles of Seed Certification and Testing. Allied publs.

Ramamoorthy K, sivasubramaniam K and rh.A. Kannan 2006. seed Legislation in lndia.
Agrobios, Jodhpur.

Tunwar NS & singh sN. 1988. lndian Minimum seed certification standards- CSCB, Ministry
ol Agriculture, New Delhi.
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maintaining safe seed moisture content. Methods to minimize the ross of seed vigour and
viability; factors influencing storage losses. Storage methods and godown sanitation:Storage
struclures- Designing of seed storage structures, storage problems of recalcitrant seeds
and their conservation.

Practical

operation and handring of mechanicar drying equipments; Effect of drying temperature and
duration on seed germination and storability with particular reference to oit see-as; SeeJ exiraction
methods; seed processing equipments; seed treating equipments; visit to seeo processing
plant and commerciar controled and unconrroled seed 

'siores;. 
s*o qr"riiv ,jgriJ"tion,

Measurement of processing efficiency; seed brending, Bag crosures; btroy oi 
"o.tnooo*,

lntermediary and recalcitranrseeds; Evaluating seeo viiuitity 
-at 

oitterent'nx ario ierp"i"trr"
levels and packaging materiars; prediction oi storabirity by accererated. ageinj cJnirorteo
deterioration tests.

Suggested Readings

Agrawal RL. 1996. Seed Technotogy. Oxford publ.

Barton LV. 1985. seed pres ervation and Longevrty. lnternational Books and periodicars suppry
Service, New Delhi.

Hall CW. 1966. Drying of Farms Crops. Lyall Book Depot.

Justice oL & Bass LN. '1978. principtes and practices of seed storage. castre House publ.
Ltd.

Mathews RK, Werch GB, Delouche JC & Dougherty GM. 1g69. Drying, processing and storage
of corn seed in Tropicar and subtropicat Regions. proc. Ami.-Agric. en{ st-.rosepn,
Mich. Paper No. 69-67.

Sahay KM & Singh K.K. 1991. Unit Operations in Food Engineering. Vikas publ.

Virdi SS & Gregg BG. 1970, principtes of seed processing. Nationar seed corp., New Derhi.

ssT s08

Obiective

SEED QUALITY TESTING

To provide a comprehensive knowledge on all aspects of seed quality evaluation and their
relevance to crop performance.

Theory

UNIT I

lntroduction: structure of monocot and dicot seeds; seed quality: objectives, concept and
components and their role in seed quality control; instruments, devices and tools used in
seed testing. National and international organizations in seed testing; ISTA and its role in
seed testing.

UNII.!!

Seed Sampling: delinition, objectives, seed-lot and its size; types of samples; sampling
devices; procedure of seed sampling; sampling intensity; methods of preparing composrte
and submitted samples; sub-sampling techniques, dispatch, receipt and registration of
submitted sample in the laboratory, sampling in the seed testing laboratory.

2+1
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uNlT lll

Physical Purity: definition, objective and procedure, weighi of working samples for physical

puiity analysii: components of purity analysis and their delinitions and criteria; pure seed

definitions applicable to specific genera and families; multiple seed units; general procedure

of purity analysis; calculation and reporting of results, prescribed seed purity standards:

deiermination of huskless seeds; determination of weed seed and other seed by number

per kilogram; determination of other distinguishable varieties (ODV); determination of test

weight and application ot heterogeneity test.

UNIT IV

Seed moisture content: importance oI moisture contenl; equilibrium moisture content;

principles and methods of moisture estimation - types, instruments and devices used; pre-

drying and grinding requirements, procedural steps in moisture estimation; calculation and

reporting of results.

UNIT V

Germination: importance; definitions; requirements for germination, inStrument and substrata

required; principle and methods of seed germination testing; working sample and choice oi

,"tnoo; general procedure lor each type of method; duration of test; seedling evaluation;

calculatio-n and reporting of results; dormancy: definition, importance, causal mechanisms,

types and methods for breaking dormancy.

uNlT vl

Viability and Vigour Testing: definition and importance ol viability tests-different viability

tests; quick vianitity test (Tz- test) - advantages, principle, preparation ol seeds and solutions,

pro""drre, evaluation and calculation of test results. Vigour testing: concept,- hislorical

development, definitions, principles and procedures of dlfferent methods used for testing

vigour.

uNlT vll

Genetic purity testing : ob.jective and criteria lor genetic purity testing; types of test-

laboratory, G iowth Chamber and field testing based on seed , seedling and mature plant

morphology; principles and procedures of chemical, biochemical and molecular tests.

uNrT vlll

Seed health Testing: field and seed standards; designated diseases, objectionable weeds

- signilicance of seed borne disease vis-a-vis seed quality - seed health testing and detection

methods tor seed borne lungi, bacteria, viruses and nematodes. lmportant storage pests,

their identitication, monitoring and detection.

uNrT vlil

Testing ol pelleted and coated seeds; Testing ol GM seeds and trait purity, load of detection

(LOD).

UNIT X

Preparation and dispatch of seed testing reports; storage oi guard samples; application

and use oI seed standards and tolerances.

Practical

Structure ol monocot and dicot seeds ol important plant species; ldentilication and handling of

instruments used in seed testing laboratory; ldentification of seeds of weeds and crops; Physical

purity analysis of samples of ditferent crops; Estimation of seed moisture content (oven method);
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Seed dormancy breaking methods requirements for conducting germination test, Specifications

and proper use of diffeient substrata for germination; Seed germination testing in different

agri-iroriicultural crops; seedling evaluation; Viability testing by tetrazolium test in diflerent

ciops; Seed and seedling vigour tests applicable in various crops; Species & cultivar

identilication; Genetic purity te;ting by chemical, Biochemical and molecular methods; Seed

health testing for designated diseases, Blotter methods, Agar method and embryo count

methods; Pest damage evaluation; Testing coated/pelleted seeds.

Suggested Readings

Agarwal RL. 1997. Seed Technology. Oxford & lBH.

Agrawal PK & Dadlani M.1992. Techniques in seed science and Technology.2nd Ed. South

Asian Publ.

Agrawal PK. (Ed.). 1993. Handbook of seed Testing. Ministry of Agriculture, Gol, New Delhi'

Copland LO & McDonald MB. 1996. Pinciples of Seed Science and Technology'

Kluwer. ISTA 2006. Seed lestrn g Manual.ISTA, Switzerland.

Karuna V. 2OO7 Seed Heafth Testing Kalyani.

Martin C & Barkley D. 1961 . Seed ldentification Manual- Oxford & lBH.

Tunwar NS & Singh sv. 1988. lndian Minimum seed certilication standatds. central seed

Certitication Board, Ministry ol Agriculture, New Delhi.

SST 509 SEED PHYSIOLOGY 2+1

Obiective

To provide an insight into physiological processes governing seed quality and its survival'

Theory

UNIT I

Physiology of seed development and maturation; chemical composition, synthesis and

aciumuliiion of seed reserves, induction of desiccation tolerance, hormonal regulation of

seed development.

uNlrl!
Seed germination; lactors alfecting germination-role of embryonic axis; growth hormones

and erizyme activilies, eliect ol age, size and position of seed on germination. Physiological

pro"""al, during seed germinalion; Seed respiration, breakdown ol stored reserves in

seeds, mobilization and interconversion pathways. Seed dormancy- types, significance'

mechanism, endogenous and exogenous lactors regulating dormancy, role ol phytochrome

and PG R, genetic control of dormancy

UNIT III

seed viability and longevity, pre and post-harvest {actors affecting seed viability; seed

ageing; physiology ol ieed deterioration ; lipid peroxidation and other viability theories;

,-"uni to prolong'seed viability; mechanism ol desiccation sensitivity and recalcitrance

with respect to seed longevity.
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UNIT IV

seed vigour and its concept, vigour test methods, iactors atfecting seed vigour, physiorogicar
basis ol seed vigour in reration to crop performance and yierdl Seea i,ivigoration 

"no 
its

physiological and molecular control.

Praclical

Proximate analysis of chemical composition of seed; Methods of testing viability; kinetics of
seed imbibition and solute leakage; seed germination and dormancy ureiking meihoos; seed
invigoration and priming treatments; accelerated ageing and conirolled delerioration tests;
enzymatic activities and respiration during germination and etfect of accelerated ageing; vigour
testing methods etc.
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Objective

SEED PATHOLOGY 2+1

To acquarnt the students with principles and practices of seed hearth testing and management
of seed borne diseases.

Theory

UNIT I

Historyand economic importance of seed pathorogy in seed industry and prant quarantine;
terminology, important seed transmitted pathogenslieed microbes and rheir mode of action,
detection techniques and identif ication of common seed borne pathogens.
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