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B.COM. I YEAR  

PAPER – I 

BUSINESS COMMUNICATION (C-101) 

 

Objective 

      The objective of this course is to develop effective business communication skills among 

the students. 

 

Course Inputs: 

Unit I:  Introducing business communication: Basic forms of communicating; Communication 

models and process; Effective communication; Theories of communication; Audience 

analysis; Principles of effective communication 

 

Unit III:  Self – Development and Communication: Development of positive personal attitudes;  

SWOT analysis; Vot’s model of interdependence; Whole communication.  

Corporate communication: Formal and in informal communication networks; 

Grapevine; Miscommunication(Barriers),Improving communication. Practices in 

business communication; Group discussions; Mock interviews; Seminars; Effective 

listening exercises; Individual and group presentations and Reports writing. 

 

 

Unit III: Writing skills : Planning business messages; Rewriting and editing; The first draft; 

Reconstructing the final draft; Business letters and memo formats; Appearance; 

Persuasive letters; sales letters; collection letters; office memorandum. 

Report writing: Introduction to a proposal, short report and formal report, Report 

preparation. Oral presentation; Principles of oral presentation, Factors affecting 

presentation, Sales presentation, Training presentation, Conducting surveys, speeches 

to motivate, Effective presentation skills 

 

 

Unit IV: Non –verbal aspects of communicating: Body language; kinesics proxemics, Para 

language. Effective listening; Principles of effective listening; Factors affecting 

listening exercise; oral written and video session 

Interviewing skills: Appearing in interviews; Conducting interviews; Writing resume 

and letter of application. 

 

 

Unit V: Modern Forms of Communicating: Fax; E-mail; Video conferencing; etc. 

International Communication: Cultural sensitiveness and cultural context; Writing and 

presenting in international situations; Inter-cultural factors in interactions; Adapting to 

global business. 

 

 

 



 

 

 

PAPER – II 

BUSINESS STATISTICS (C-102) 

 

Objective 

       The purpose of the paper is to inculcate and analytical ability among the students 

 

Unit I: Introduction: Meaning, Scope, Importance and limitation of statistics. Statistical 

investigation: Planning of statistical investigation, Census data, Statistical errors and 

approximation, Classification and tabulation of data frequency distribution. 

 

Unit II: Statistical Average: Arithmetic, Geometric and harmonic means, Mode median, 

Qualities and percentiles, Simple and weighted averages. Uses and limitation of 

different averages. 

 

 

Unit III:     Dispersion and skewness : Range quartile deviation mean, Deviation and their 

coefficients, Standards deviation coefficient of variation skewness and its coefficiants. 

 

 

Unit IV: Correlation : Karl parson’s coefficient of correlation, Probable error and interpretation 

of coefficient of correlation rank difference method and concurrent deviation method 

 

 

Unit V: Analysis of time series: component of time series, Calculation of secular trend– 

moving average method and method of least squares. Index numbers: Utility of index 

numbers problems in the construction of index numbers simple and weighted index 

numbers, base shifting fishers ideal index numbers and tests of reversibility  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

                                                                             

PAPER – III 

FINANCIAL ACCOUNTING (C-103) 

 

Objective 

      To import basic accounting knowledge as applicable to business 

 

Course Inputs: 

 

Unit I: Introduction to Accounting standards and IFRS, Human Resource Accounting, 

Inflation Accounting and Responsibility Accounting Theoretical concept only. 

 

Unit II: Insolvency Accounts: Individual & Partnership firm (as per IBC_2016) 

 

Unit III: Branch Accounts: Dependent Branch; Debtors system, Stock and debtors system; 

Final accounts system;Wholesale branch; Independent branch; Foreign branch; 

Departmental Accounts. 

 

 

Unit IV: Hire – purchase and installment purchase system; Meaning of hire – purchase 

contract; legal provision regarding hire – purchase contract; Accounting records for 

goods of substantial sale values, and Accounting records for goods of small values ; 

Installment purchase system; After sales services. 

 

 

Unit V: Royalties Accounts : Insurance claims  

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

PAPER – IV 

BUSINESS REGULATORY FRAMEWORK (C-104) 

 

Objective 

The objective of this course is to provide a brief idea about the frame work of Indian    

business laws. 

 

 

Unit I: The Indian Contract Act, 1872 : Nature of contract classification; Offer and 

acceptance; Capacity of parties to contract; Free consent; Consideration legality of 

object; agreement declared  vaid; Performance of contract; Discharge of contract; 

Remedies for breach of contract. 

 

 

Unit II: Special contract: Indemnity; Guarantee; Bailment and pledge; Agency. 

 

 

Unit III: Sale of goods act 1930 : Formation of contracts of sale ; Goods and their 

classification, Price; Condition, And warranties; Transfer of property in goods; 

Performance of the contract of sale; Unpaid seller and his rights, Sale by auction; Hire 

purchase agreement. 

 

 

Unit IV: The consumer protection Act 1986 : Silent feature definition of consumer; Grievance 

redressal machinery. 

 

 

Unit V: Limited liability partnership Act – 2008  

 

 

 

 

 

 

 

 

 

 

 

 

  

 



 

 

PAPER – V 

BUSINESS ECONOMICS (C-105) 

 

 

Objective 

      This course in meant to acquaint the student with the principles of business economics as 

are applicable in business 

 

Unit I:  Introduction : Basic problems of an economy working of price mechanism. 

 

Unit II: Elasticity of demand : Concept and measurement of elasticity of demand; Price, 

Income and cross Elasticities; Average revenue, Marginal revenue, And elasticity of 

Demand; Determinants of elasticity of demand; Importance of elasticity of demand 

 

Unit III: Production function: Law of variable properties iso–quants; Economic regions and 

optimum factor combination; Expansion path; Return to scale; Internal and external 

economics and diseconomies; Ridge lines. 

Theory of Costs: Short-run and long-run cost curves- Traditional and modern 

approaches. 

 

Unit IV Market structure : Market structure and business decisions; Objectives of a business 

firm a  perfect competition; Profit maximization and equilibrium of firm and indust 

short rum and long rum supply curves; Price and output determination practical 

applications. Monopoly; Determination of price under monopoly; Equilibrium of a 

firm; Comparison between perfect competition and monopoly; Multi-plant monopoly; 

Price discrimination. Practical application. 

  

Unit V: a. Monopolistic competition: Meaning and characteristic; Price and output Determination    

    under monopolistic competition; Product differentiation; selling costs; Comparison   

    with   perfect competition; Excess capacity under monopolistic competition. 

b. Oligopoly: Characteristics indeterminate pricing and output; Classical models of   

     oligopoly; Price leadership; Collusive oligopoly; Kinked demand curve. 

 

 

 

 

 

 

 

 

 

 

 



 

 

PAPER – VI 

BUSINESS ENVIRONMENT (C-106) 

Objective 

      This course aims acquainting the students with the emargiong issue in business at the 

national and international level in the light of the policies of liberalization and globalization. 

 

 

 

Unit I:  Indian business environment: Concept, Components, and Importance 

 

 

Unit II : Economic trend (overviews) : Income; Savings and investment; Industry; Trade and  

                        balance of payments, Money; Finance, Prices. 

 

 

Unit III : Problems of growth : Unemployment; Poverty; Regional imbalances; Social injustics; 

Inflation paralled economy; Industrial sickness 

 

 

Unit IV: Role of Government : Monetary and fiscal policy; Industrial policy; Industrial 

licensing Privatization; Devolution  export – import policy; Regulation of foreign 

investment. 

  

Unit V: Niti Aayog : Philosophy, Function and role of niti aayog. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

B.COM. II  

PAPER – I 

COMPANY LAW (C-201) 

 

PROVISIONS OF THE COMPANIES ACT, 2013 AND AMENDMENTS UP TO DATE RELATING 

to 

 

Unit -1:        Introduction to Companies Act, 2013; Important Definitions; Incorporation of 

(Relevant section 1 to 22)          a company and matters incidental thereto 

 

 

 Unit -2:              Prospectus and Allotment of Securities- Public Offer & Private Placement; 

(Relevant section 23 to 87)   Share Capital & Debentures; Acceptance of Deposits by Companies; 

                            Registration of charges. 

 

 

Unit -3:          Management & Administration – Register of Members, Annual Returns,  

(Relevant section 88 to 148)   Annual General Meeting, Extra –ordinary General Meeting; Declarations and  

                           Payment of Dividend ; Accounts and Audit of Companies.   

 

 

Unit - 4:      Directors –Appointment & Qualification; Meeting of Board and its powers;                   

(Relevant section 149 to 195)                         Prevention of oppression & Mismanagement. 
          &  
(Relevant section 241to 246)                 

 

 

 

 

Unit - 5:             Winding up – Modes of winding up, Winding up by Tribunal, Voluntary winding 

up, (Relevant section 270 to 365)      Official Liquidator     

 

 

 



 

 

PAPER – II 

COST ACCOUNTING (C-202) 

 

Objective 

      This course exposes the students to the basic concepts and the tools used in cost 

accounting. 

 

Course Inputs: 

 

Unit I: Introduction: Nature and scope of cost accounting; Cost concepts and classification; 

Methods and techniques; Installation of costing system; Concept of cost audit. 

 

 

Unit II:   Basics of Material, Labour and Overhead cost: 

 

a. Concept of Material, Pricing of material issues; Treatment of material losses. 

b. Labour turnover ;Idle time and overtime; Methods of wage payment-time and piece 

rates; 

c.    Classification and departmentalization of overhead, Absorption of overheads;  

      Determination of overhead rates; Machine hour rate. 

 

 

Unit III: Cost Ascertainment: Unit costing; Operating costing. 

 

 

Unit IV: Job, Batch and Contract costing; Process costing including inter-process profit; Joint  

and By product. 

 

 

Unit V: Cost Records: Integral and non-integral system; Reconciliation of cost and financial  

accounts.  

 

 

 

 

 

 

 

 

 



 

 

PAPER – III 

PRINCIPLES OF BUSINESS MANAGEMENT (C-203) 

 

Objective 

      This course familiarizes the student with the basics of principles of management. 

 

 

Course Inputs: 

 

Unit I: Introduction : Concept, nature process and significance of management ; Managerial 

roles (Mintzberg); An overview of functional areas of management. Development of 

management thought ; Classical and nco-classical system : Contingency approaches. 

 

 

Unit II: Planning : Concept, process , Types. Decision making- concept and process; Bounded 

rationality ; Management by objective ; Corporate planning ; Environment analysis 

and diagnosis ; Strategy formulation. 

 

Unit III: Organizing : Concept, nature, process, and significance; Authority and responsibility  

relationship.  

 

 

Unit IV: Motivating and Leading People at work : Motivation – concept; Theories-Maslow, 

Herzberg, McGregor, and Quchi; Financial and non-financial incentives. Leadership – 

concept and leadership styles; Leadership theories (Trannenbaum and Schmidt.); 

Likert’s System Management; Communication-nature process, Network and barriers; 

Effective communication. 

 

 

Unit V: Managerial Control: Concept and process; Effective control system; Techniques of 

control –traditional and modern.  

 

 

 

 

 

 

 



 

 

PAPER – IV 

INCOME TAX (C-204) 

 

Objective 

      It enables the students to know the basics of Income Tax and its implications. 

 

 

Course Inputs: 

 

Unit I: Basis Concept: Income, Agricultural income, Casual income, Assessment year, 

Previous year, Gross total income, person; Tax evasion, Avoidance and tax planning. 

 

 

Unit II: Basis of Charge: Scope of total income, Residence and tax liability, Income which 

does not form part of total income. 

 

 

Unit III:       Heads of Income: Salaries; Income from house property; Profit and gains of business or  

profession, Including provision relating to specific business; Capital gains; Income     

from other sources.   

 

 

Unit IV:  Computation of Tax Liability: Computation of total income and tax liability of an 

individual Aggregation of income; Set-off and carry forward of losses; Deduction 

from gross total income. 

  

 

Unit V: Tax Management: Tax deduction at source; Advance payment of tax; Assessment  

procedures; IT Authorities. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

PAPER – V 

FUNDAMENTALS OF ENTREPRENEURSHIP (C-205) 

 

 

Objective 

      It provides exposure to the students to the entrepreneurial culture and industrial growth so  

 

                 as to preparing them to set up and manage their own small units. 

 

Course Inputs: 

 

Unit I : Introduction : The entrepreneur ; Definition ; Emergence of entrepreneurial class; 

Theories of entrepreneurship ; Role of socio-economic environment ; Characteristics 

of entrepreneur ; Leadership; Risk taking ; Decision-making and business planning. 

 

Unit II: Promotion of a Venture: Opportunities analysis; External environmental analysis-

economic, social, and technological; Competitive factors; Legal requirements for 

establishment of a new unit, And raising of funds; Venture capital sources and 

documentation required. 

 

 

Unit III: Entrepreneurial Behaviour: Innovation and entrepreneur; Entrepreneurial behavior and  

Psycho-Theories , Social responsibility.   

 

 

Unit IV: Entrepreneurial Development Programmes (EDP): EDP, Their role, Relevance, And 

achievements; Role of Government in organizing EDPs; Critical evaluation. 

 

  

Unit V: Role of Entrepreneur: Role of an entrepreneur in economic growth as an innovator,  

Generation of employment opportunities, Complimenting and supplementing  

economic growth, Brining stability and balanced regional development of industries; 

Role in export promotion and import substitution, Forex earning, and augmenting and 

meeting local demand. 

 

 

 

 

 

 

 



 

 

PAPER – VI 

PUBLIC FINANCE (C-206) 

 

Objective 

      The objective of this course is to provides basic knowledge about various intricacies for  

                 Public finance 

 

Course Inputs: 

 

Unit I: Meaning & Scope of Public Finance Public Finance Vs Private Finance, Principle of 

Maximum Social Advantage, Public Budget, Techniques of Budgeting (ZBB PBB), 

Deficit Financing.  

 

Unit II: Public Expenditure: Meaning & Nature Wanger’s views on increasing state activities 

Wiseman-peacock hypothesis, Cannons and classification of public expenditure 

effects on production, Distribution and economic stability. 

  

Unit III: Public Revenue: Main sources of revenue, Tax revenue, Direct and Indirect Taxes,  

Progressive, Proportional & Regressive Taxes, Value added tax, The Division of tax 

burden, Incidence of a tax, Effect on production & distribution   

 

Unit IV: Public Debts: Role and classification of Public debts and methods of their redemption.  

  

 

Unit V: Indian Public Finance: Financial Federalism under constitution, Financial Adjustment 

in India, Finance Commission, Review of Indian Tax System Budgetary Procedure 

and Financial Control in India.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 B.COM. III  

(PAPER – I)  

CORPORATE ACCOUNTING (C-301) 

 

Objective 

This course enable the students to develop awareness about corporate accounting in   

conformity with the provisions of companies Act. 

 

Course Input  

Unit I: Issue of Shares and Debentures: Issue, Forfeiture and re-issue of shares, Redemption 

of preference shares; Issue and redemption of debentures 

 

 

Unit II :  Accounting for special issue : Bonus issue, Employee’s stock option plan, Buy back of  

   shares. 

 

 

Unit III :  Valuation of goodwill and shares, Underwriting of shares . 

 

 

Unit IV:          Final accounts :As per latest format Prescribed under companies Act, 2013.  

 

 

Unit V:  Consolidated balance sheet of holding companies with one subsidiary only.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

PAPER – II 

      AUDITING (C-302) 

 

Objective 

This course aims at imparting knowledge about the principal and methods or auditing and  

their applications . 

 

Course Inputs  

 

Unit I : Introduction: Meaning and objective of auditing; Types of audit; Audit programme; 

Audit notebooks; Working papers and evidences; Consideration for commencing an 

audit; Routine checking and test checking; Internal check system; Internal audit and 

Internal control. 

 

Unit II:  Audit Procedure: Vouching; Verification of assets and liabilities. 

 

 

Unit III:  Audit of companies: Company auditor appointment, Powers, Duties and Liabilities. 

Removal of auditor as per provision of the companies Act 2013 

 

Unit IV: Auditor’s report-clean report and qualified report. 

 

 

Unit V:  Recent trends in auditing: Nature and significance of cost audit; Tax audit, 

management audit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

PAPER – III 

PRINCIPLES OF MARKETING (C-303) 

 

Objective The objective of this course is to help students understand the concept of marketing and its  

                  applications. 

 

Course Inputs 

Unit I. Introduction: Nature and scope of marketing; Importance of marketing as a business 

function and in the economy; Marketing concept: Traditional and modern; Selling vs. 

marketing; Marketing mix; Marketing environment. 

 

Unit II.  Consumer Behavior and market Segmentation: Nature, Scope, And significance of 

consumer behavior; Market segmentation- concept and importance; Bases for market 

segmentation. 

Unit III.  Product: Concept of product, Consumer and industrial goods, Product planning and 

development; Packaging. Role and Functions; Brand name and trade market; After 

sales service; Product life cycle concept. 

Price : Importance of price in the marketing mix; Factors affecting Price of a 

product/service; Discounts and rebates. 

 

Unit IV.  Distributions channels and physical Distribution: Distribution channels- Concept and 

role; Types of distribution channels; Factors affecting choice of a distribution channel; 

Retailer and wholesaler. Promotion Methods of promotion; Optimum Promotion mix; 

Advertising media-their relative merits and limitation; Characteristics of an affective 

advertisement; Personal Selling as a career. 

 

Unit V. International Marketing: Nature, Definition and scope of international marketing; 

Domestic marketing vs. international marketing; International marketing environment 

–external and inernal. 

Identifying and selecting foreign market: Foreign market entry mode decisions. 

 

 

 

 

 

 

 

 



 

PAPER – IV 

ECONOMIC LAWS (C-304) 

 

 

Objective It will provide a basic knowledge of Economic laws to the learners. 

 

Unit I:   Securities Laws: SEBI Act, 1992; Depositories Act. 1996. 

 

 

Unit II: Environmental Laws: The Environment Protection Act, 1986; water (Prevention &. 

control of pollution) Act, 1974, Air (Prevention control of Pollution) Act, 1981; NGT 

Act, 2010  

 

 

Unit III.  IPR Laws: Trade Market Act, 1999; Patents 1970 The designs Act 2000; Indications 

of Goods (Registration & Protection) Act, 1999; copy right Act, 1957  

 

 

Unit IV:  Foreign exchange & Anti-corruption Laws:  FEMA 1999; Prevention of Money 

Laundering Act, 2002. 

 

 

Unit V: Industrial Laws: Factoreis Act 1948 ; Industrial  Disputes Act, 1947. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

PAPER – V 

      E-COMMERCE (C-305) 

 

Objective : To enable the student to become competent to under stand the mechanism for 

excelling in  E Commerce based employment and self-employment oppotunties. 

Unit I.  Introduction : Introduction to E commerce and Definition, E-commerce based 

activities, Goals of E-commerce, Technical components of E-commece, Functions, 

Advantages and disadvantages of E-commerce Scape of E-commerce, Electronic 

commerce Application Frame work of E-commerce, Supply chain Management 

Electronic commerce and Electronic Business. 

Unit II:  Planning on-line Business: Nature and dynamics of the internet. Electronic business 

models: B2B, B2C, C2C, C2B, website Design : Websites as market place E-

commerce, Pure online vs. brick and click business; Assessing requirement for an 

online business desiging developing and deplaying the system.  

 

Unit III:  Technology for online-Business: Internet and its Evolution, It Infrastructure, 

Middleware Domain names, Contents : Text and integrating E-business applications. 

component of internet information technology structure, Development of internet, 

Extranet and their Differnence. 

 

Unit IV: Operations of E-commerce: online-payment mechanism; Electronic Payment system; 

Payment Gateways; Visitors to website ; Tools for promoting websites; Risk 

management option for e-Payment Systems. 

 

Unit V:  Security and legal Aspects of E-commerce: Threats in E-commerce, Security of 

clients and Service-Provider, Cyber Laws-Relevant Provisions of information 

Technology Act 2000, offences, Secure electronic records and digital signatures 

Penalties and adjudication. 

 

 

 

 

 

 

 

 

 

 

 



 

PAPER – VI 

MANAGEMENT ACCOUNTING (C-306) 

 

 

 

Objective : To enable the students to understand the practical knowledge of decision making  

accounting Which is related to the management. 

 

Unit I: Introduction: Meaning, Nature, Scope and Function of management  Accounting; 

Role of Accounting ;Management Accounting Vs. Financial Accounting ;Tools and 

Techniques of management Accounting. 

 

Unit II: Budgetory Control ; Meaning of Budget, Budgeting and budgetory control; Objectives 

,Merits and limitations of budgetary control; Types of budget: Fixed and flexible 

budget; Zerobard Budget ;Performance budgeting. 

 

 

Unit III : Funds flow and cash flow analysis ; Ratio analysis funds flow analysis and cash flow 

analysis as per accounting standards; Ratio analysis classification and limitations. 

 

 

Unit IV: Standard costing and analysis of variances: Meaning and nature of standard cost; 

Advantages and applications ; Steps in standard costing ;Variance analysis-material, 

Labour, Overhead and sales variances 

 

 

Unit V :  Marginal Costing: Concept meaning and nature of marginal cost; Marginal cost as a  

tool of decisions making ; Marginal costing Vs absorption costing; Break-even 

analysis; Exploring   new markets; Make or buy decisions and shut down decisions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  
  

B.Sc. Ag., SEMESTER-I 

Sl. Department Credit 

Hours 

Title of the course 

No. 

1. English Department 1+1=2 Structural & Spoken English 

2+1=3 Principles of crop Prodcution 

Principles of Agronomy (ICAR) 

2 Agronomy 

3 

4 

5 

Ag. Chemistry 

Ag. Botany 

Statistics 

2+1=3 Fundamentals of Soil Science 

1+1=2 Elements of Genetics 

1+1=2 Elementary Statics and applied 

mathematics elements of Statistics 

(ICAR) 

6 

7 

Soil Conservation 1+1=2 Agricultural Meterology 

Agriculture Extension 1+1=2 Rural Sociology and Educational 

Psychology 

8 Horticulture 2+1=3 Fundamentals of Horticulture 

0+1=1 Physical Education (Only Practical No. 

Syllabus by ICAR) 

9. Physical Department 



  
 
 
  

Course-I 

Semester- I 1+1=2 

STRUCTURAL & SPOKEN ENGLISH 

(A) ELEMENTS OF ENGLISH GRAMMER : A REVISION 

1. 

2. 

Study and use of Articles: Pronouns and Prepositions. 

Tenses in English 

(B) SENTENCE STRUCTURE 

1. 

2. 

Sentence formation 

Some common varieties of sentence structure (including errors). 

(C) READING COMPREHENSION 

Six specified lessons from the following text book: 

Name : 

: 

: 

Glimpses of English Prose. 

Dr. O.P. Dixit Author 

Publisher Sahitya Niketan, Kanpur 

(D) WRITTEN COMMUNICATION 

1. 

2. 

Letter and application writing 

Report writing. 

(E) VOCABULARY 

1. 

2. 

3. 

Synonyms and antonyms 

One word substitution 

Affixes, prefixes and suffixes 

PRACTICALS 

1. 

2. 

Speech mechanism-speech event, production of speech, speech organs. 

Phonetic sounds and symbols-pure vowels, diphthongs and constants 

(voiceless/voiced, accented/u naccented, aspirated/u naspirated). 

Stress and intonation-word-accent (syllable, consonant clusters), 

stressshift, compound words, word accent in Indian English v/s R.P., 

rules for accentual patterns. 

3. 

4. 

5. 

6. 

Accent in connected speech-rhythm, weak forms, intonation etc. 

Listening comprehension 

Reading comprehension. 



  
 
 
  

Course- II 

Semester-I 2+1=3 

PRINCIPLES OF CROP PRODUCTION 

PRINCIPLES OF AGRONOMY (ICAR) 

1. 

2. 

3. 

Definition and scope of Agronomy. 

Classification of Crops of Different basis. 

General principles of Crop production : Climate, soil, preparation, seed 

and sowing, post sowing-tillage, water management, nutrition, plant 

protection measures, harvesting, threshing and storage. 

Crop sequences and system with emphasis on mixed cropping and inter 

cropping. 

4. 

5. Nutritional management of crops including application of meanures, 

fertilisers and bio-fertilisers. Concept of integrated nutrient supply 

system. 

Practical 

1. 

2. 

3. 

Study of weather and weather forecasting. 

Identification of crops, manures and fertilisers. 

Framing of crop rotations and preparation of cropping schemes for 

varying agro-climatic conditions. 

4. 

5. 

6. 

Preparation of seed bed based on important inter-cropping systems. 

Calculation of fertiliser requirement, fertiliser mixtures and unit values. 

Methods of fertiliser application. 



  
 
 
  

Course- III 

semester- I 2+1=3 

FUNDAMENTALS OF SOIL SCIENCE 

1. 

2. 

Definition of Soil, Components of Soil and their role in agriculture. 

Soil forming rocks and minerals, Development, of Soil profile, Soil 

formation, factors affecting soil formation, soil forming processes. 

Soil reaction and its measurements and significance. 3. 

4. Chemistry of clay minerals with special reference to Kaoinite, 

Montmorrillonite and little. 

5. 

6. 

Physical properties of soil, and their significance. 

Chemical properties of soil, cation and anion exchange phenomenon and 

their importance in agriculture. 

7. Soil organic matter, humus formation and its importance in soil fertility, 

management and maintenance of organic matter in soils. 

Soil of U.P. classification, distribution, characteristics. 

Elementary idea of soils of India-occurrence, characteristics, 

physicochemical properties of chernozems, pobzol and laterite soil. 

Basic idea of comprehensive system (7th approximation) of soil 

classification. 

8. 

9. 

10. 

11. 

12. 

Elementary idea of soil survey and Land capability classification. 

Occurrence, distribution and functions of Soil Micro-organism. 

Biological Nitrogen Fixation (Symbiotic and Non symbiotics), 

Nitrification, Microbial decomposition of orgame Matter in soil, 

Role and use of Biofertilizers.in Crop Production, 13. 

14. 

15. 

Role and use of Biofertilizers in Crop Production, 

Classification and use of Insecticide, Fungicides and herbicides eg. 

BNC, DDT, Malthion, 2,4,D. 

Practical: 

1. 

2. 

Preparation of HCL extract of Soil 

Determination of FeO, R203, Ca and P in HCL extract 



  
 
 
  

3. 

4. 

5. 

Determination of soil O.M. 

Estimation of Cl, C03, HCO3 in soil extract 

Determination of total nitrogen in soil. 



  
 
 
  

Course- IV 

Semester- I 1+1=2 

ELEMENTS OF GENETICS 

1. 

2. 

3. 

4. 

5. 

Definition, significance and historical development in genetics. 

Mendel’s Law’s of heredity. 

Chromosomal theory of inheritance, melosis and mitosis. 

Linkage and crossing over-types, mechanism and significance, 

Nucleic acid as genetic material-structure, replication, genetic code and 

translation. 

6. 

7. 

8. 

Mutation-spontaneous and induced. 

Chromosomal changes-molecular structure and numerical. 

Multiple factor inheritance and multiple alleles, blood groups in man 

and body coat colour in rabits. 

9. Sex chromosomes and its determination in man and droisophila, sex 

linked characters. 

10. Cytoplasmic inheritance-plasma and nuclear, gene inter-action. 

Practical 

1. 

2. 

Preparation of temporary cytological slides (mitosis and meiosis) 

Genetical problems on monoand dihybrid ratios with their 

modifications. 

3. 

4. 

5. 

Chi-square test and goodness of fit of Mendelian modified ratios. 

Practical record 

Viva-voce 



  
 
 
  

Course- V 

Semester- I 1+1=2 

ELEMENTARY STATISTICS AND APPLIED MATHEMATICS 

ELEMENTS OF STATISTICS (ICAR) 

STATISTICS 

Definition, Aims, Characteristics and Limitations of statistics, 

Classification and Tabulation of data. 

Definition, advantages and disadvantages of Arithmetic Mean, Median, 

Mode; Geometric Mean, Harmonic Mean and Weighted Mean as measures of 

central tendency; and Range, Quartile Deviation, Mean Deviation, Variance, 

Standard Deviation and Coefficient of variation as measures of dispersion. 

Definition of probability, Additive and Multiplicative Laws of 

probability and simple problems based on them. Definition, merits and 

demerits of sampling and Random Sampling. Concept of Standard Error. Basic 

concepts used in tests of Significance like Null Hypothesis, Degrees of freedom 

and Level of significance. Definition and uses of z and t-tests in testing 

significance of difference between two means; F-test in testing equality of two 

variances and (x2= test as a test of independence of attributes in 2x2 

contingency table only. 

Bais principles of Experimental Design. Description and Analysis of 

Completely Randomised Design (C.R.D.), Randomised Block Design (R.B.D.) 

and Latin Square Design (L.S.D.) 

MATHEMATICS 

Binomial Theorem for positive integral index only. Uses of Natural and 

common Logarithems. Exponetial Series. Limits and Differentiation (Without 

differentiation by first principles). Differentiation of algebraic, trigonometrical, 

logarithmic and exponential functions only, Logarithmic differentiation. 

Differentiation of products, quotients, function of functions, implicit and 

explicit functions. 



  
 
 
  

Practical 

Based on 

1. 

2. 

3. 

4. 

Measures of Central Tendency 

Measures of Dispersion 

Tests of Significance 

Analysis of CRD, RBD and LSD 



  
 
 
  

Course-VI 

Semester- I 1+1=2 

AGRICULTURAL METEROLOGY 

Different meteorological variables related to agriculture. 

Rainfall- Hydrologic cycle and it’s components. Types and forms of 

precipitation. Storms, occurrence, variation and measurement of rainfall. Rain 

guages, Computation and analyses of data. Plotting of mass curve and rainfall, 

intensity curve. 

Run-off- Definition, types, factors affecting, estimation and 

measurement of run-off. 

Atmosphere - Definition and structure, climatre and weather, 

atmospheric pressure, factors affecting, measurement. 

Elementary idea of insolation, Temperature, kinds and measuring 

instruments, evaporation, factors affecting, measurement 

Humidity, definition, windvane, Anemo-meter. 

Indian Agro Climatic Zones 

Elementry idea of weather forecasting. 

Practical 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Computation of average rainfall. 

Mass Curve 

Plotting Bargraph for rainfall data. 

Rainfall intensity curve. 

Measurement of rainfall by Raingauge. 

Measurement of Atmospheric Pressure. 

Plotting line graphs for illustrating climatic factor such as temperature. 

Measurement of Relative Humidity. 

Study of wind vane and Anemometer. 

Measurement of Evaporation by USDA evaporation pan. 



  
 
 
  

Course-V 

Semester- I 1+1=2 

RURAL SOCIOLOGY AND EDUCATIONAL PSYCHOLOGY 

Definition and scope of rural sociology. 1. 

2. 

3. 

4. 

5. 

6. 

Basic concept of society, community and groups 

Characteristics and Differences of rural and Urban communities 

Basic rural institutions and their role in Agriculture development. 

Definition and types of rural leadership and their role. 

Definition, nature and importance of psychology in the development of 

human behaviour. 

7. 

8. 

Meaning of habit and habit development. 

Basic Psychological concepts; motivation, Social Interaction, Attitudes, 

Emotions, Prejudices and Social Perception. 

9. Personality- definition and development. 

Practical 

1. 

2. 

3. 

4. 

Socio-economic survey of village communities. 

Developing schedules and questionnaires. 

Practical knowledge about the working of basic rural institutions. 

Identification of important value systems in the rural setting as a means 

of social control. 

5. Identification of rural personality traits that affect the development of 

personality in rural situation. 



  
 
 
  

Course-VIII 

Semester- I 2+1=3 

FUNDAMENTALS OF HORTICULTURE 

Introductory knowledge of main branches of horticulture and their 

importance; Botanical classification of fruits; climatic fruit zones of Uttar 

Pradesh and fruits grown therein; Establishment of orchards; Selection of site, 

systems of planting; Orchard soil management; Systems of irrigation; 

Principles of pruning and systems of training of fruit plants; Unfruiffulness, its 

causes and measures to overcome it; fruit drop, its causes and measures to 

control it; rejuvenation of orchards, Brief studies of polyembryony, 

parthenocarpy and incompatibility. 

Practical 

1. 

2. 

3. 

4. 

5. 

6. 

Identification of garden tools and plants; 

Preparation of orchard layouts for different climatic zone of U.P.; 

Practice of propagation of major fruit plants; 

Preparation and seed beds and raising of seedlings; 

Practice of lifting and packing of nursery plants; 

Visit to nurseries, gardens and research stations. 



  

 
 
 

B.Sc. Ag., SEMESTER-II 
 

 
 
        

Sl. 
No. 

Department Credits 
Hours 

Title of the Course 

1. Agriculture 
Engineering 

1+1=2 Irrigation and Water Management 

2. Agriculture 
Extension 

2+1=3 Fundamentals of Extension Education 
and Rural Development 

3. Agronomy 2+1=3 Elementary Crop-Physiology 
4. Agriculture 

Entomology 
1+1=2 Introductory Entomology 

5. Plant Pathology 1+1=2 Introductory Plant Pathology 
6. Agriculture Soil 3+1=4 Elementary Plant Biochemistry and 

Chemistry of Plant Products 
7. Agriculture 

Economics 
3+1=4 Introduction to Agricultural and Natural 

Resource Economics and Farm 
Management Economics 

 
  



  
 
 
  

Course- I 

Semester- II 1+1=2 

IRRIGATION AND WATER MANAGEMENT 

Importance of water in crop production. 

Soil Moisture constants. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Water requirement of crops and factors affecting it. 

Approaches of irrigation scheduling. 

Systems and methods of irrigation 

Quantity and quality of irrigation. 

Measurement of irrigation water. 

Elementary idea of drainage on farms. 

Practical 

1. 

2. 

3. 

4. 

5. 

6. 

Measurement of irrigation water. 

Determination of soil moisture content and quality of water. 

Calculation on consumptive use of water. 

Numerical exercises on drainage and irrigation requirement. 

Calculation of irrigation water use efficiency 

Visit to irrigation and drainage projects. 



  
 
 
  

Course- II 

Semester- II 2+1=3 

FUNDAMENTALS OF EXTENSION EDUCATION 

AND RURAL DEVELOPMENT 

1. Extension Education: 

(a) Meaning, definition, objectives, Principles, Scope, Philosophy and its 

distinguishing features. 

(b) Extension Teaching and Learning : Teaching, Teaching Elements, steps 

in Teaching, Learning, Learning Situation, Basic Principles of 

Teaching and Learning. 

(c) 

(d) 

Early Extension Efforts in India. 

Comparative study of Extension Service in India and USA. 

2. Community Development: 

(a) 

(b) 

Meaning, Definition and objectives of community development. 

Organisational set up and Activities of Community devIopment at State, 

District, Block and Village level. 

(c) Extension and Rural Development Programmes : Including T & V 

system, National Demonstration, IRDP, Jawahar Rojgar Yozana. 

3. Extension Programme Planning, Monitoring and Evaluation: 

(a) 

(b) 

Meaning, Principles and Procedure of Programme Planning. 

Definition : purpose, types, criteria and steps involved in monitoring and 

evaluation. 

Practical 

1. 

2. 

Practice in Conducting Survey 

Practice in preparing schedule and Questionnaire for studying the 

organisational set up of community development. 

3. Contact with the farmers and educating them in new technology of 
Agriculture. 

4. 

5. 

6. 

7. 

Development programme for a village & a Block. 

Preparation of an outline and practice on evaluation of a programme. 

Classification, Tabulation and diagrammatic representation of data. 

Writing study Reports. 



  
 
 
  

Course- Ill 

Semester- II 2+1=3 

ELEMENTARY CROP-PHYSIOLOGY 

1. 

2. 

3. 

4. 

Role of plant physiology in agriculture. 

Cell structure and function. 

Physico-chemical phenomenon-diffusion, osmosis and imbibitions. 

Essential nutrient elements, their role, deficiency sysptoms, mineral salt, 

absorption. 

5. 

6. 

7. 

Photosynthesis - light and dark reactions. 

Mechanism of respiration, transpiration 

Fat metabolism, synthesis of fatty acids, glycerole and their 

condensation. 

8. 

9. 

Assimilation of nitrogen in plants. 

Plant growth substances, photoperiodism and vernalization. 

Practical 

1. 

2. 

3. 

Experiments on diffusion, osmosis and imbibition. 

Determination of transpiration rate by potometers. 

Extraction of photosynthetic pigments, separation of chlorophyll “a” and 

“b” and carotenoides. 

4. 

5. 

Experiments on factors affecting rate of photosynthesis (CC, light and 

temperature). 

Determination of photosynthetic and respiration rates through portable 

CO2 gas analyser. 



  
 
 
  

Course- IV 

Semester- II 1+1=2 

INTRODUCTORY ENTOMOLOGY 

1. 

2. 

General introduction to Phylum-Arthropoda, its various classes and their 

distriguishing characters with particular reference to class lnsecta 

Insect Morphology: Body wall-structure, composition and functions; 

Body divisions-Head (Structure and its appendages; structure, functions 

and modifications of antinae; Mouthparts-Biting and chewing, piercing 

and sucking, sponging, siphoning, chewing, and lapping); Thorax-its 

structure and appendages, modifications and functions of legs and 

wings, wing coupling apparatus and wing venation; Abdomen-its 

segements and appendages. 

3. 

4. 

5. 

6. 

Anatomy: Digestive, Excretory, Reproductive, circulatory, respiratory 

and nervous systems of grass hopper. 

Sense organs : Structure and functions of ocelli, compound eye and 

johonston’s organ. 

Post-embryonic development including ecdysis, instars, types of larvae 

and pupae. Different types of metamorphosis. 

Taxonomy: Insect Classification upto the level of families of agricultural 

importance of following orders: 

Orthoptera 

lsoptera 

: 

: 

: 

Acrididae; 

Termitidae; 

Hemiptera Coreidae, Pyrrhocoreidae, Lophopidae, Aleurodidae, 

Jassidae, aphidae, Coccidae, Lacciferidae, 

Dermestidae, Coccinellidae, Bruchidae Chrisomelidae; 

Curculionidae, Tenebrionidae, Scarabaeidae; 

Gelechiidae, Pyralididae, Noctuidae, Cymbidae, 

Papilionidae, arctiidae and Bombycidae; 

Tenthredinidae and Apidae 

Coleoptera : 

Lepidoptera : 

Hymenoptera: 

Diptera : Trypetidae 



  
 
 
  

Practical 

1. Dissection of Grasshopper for the study of digestive, reproductive and 

nervous system. 

2. 

3. 

Study and Temporary mounting of external parts of grasshopper. 

Identification and comments upon the various Arthropods with special 

reference to class lnsecta. 

4. 

5. 

Collection and preservation of insects. 

Viva-voce and practical records. 



  
 
 
  

Course- V 

Semester- II 1+1=2 

INTRODUCTORY PLANT PATHOLOGY 

1. Definition and importance of plant pathology. 

Causes of plant diseases. 2. 

3. Classification of plant diseases according to cause and occurrence. 

4. Plant Pathogens: 

(a) 

(i) 

(ii) 

Fungis 

Economic importance and general characteristics. 

Morphology of different vegetative structures (thallus, mycelium, 

haustoria, etc.) 

(iii) Reorduction 

(iv) Different types of spores. 

(v) Levels of parasitism 

(vi) Nomenclature 

(vii) Classification of fungi with special reference to genera listed under item 

(viii) Life histories of Pythium, albugo. Erysiphe, Ustilago Clareicaps 

and Puccinia. ] 

(ix) Diagnositic characters of the following genera, Phytophthora, 

Peronospora, Sclerospora, Ustilago, Sphacelotheca, Tolyposporium, 

Melampsora, alternaria, Cerospora, Fusarium, Helminthosporium 

Pyricularia, Rhizoctonia, Colletrotrichum. 

(b) Bacteria: 

(i) Brief history of bacteria as plant pathogens. 

Morphology and Cell structure. (ii) 

(iii) Vegetative reproduction. 

(iv) Brief outline of classification of plant pathogenic bacteria. 

(v) 

(c) 

(i) 

A brief account of mycoplasma. 

Viruses 

Nature and properties. 



  
 
 
  

(ii) 

(d) 

Transmission of plant virus 

Phanerogamic parasites: Cucuta, Loranthuus, Orobanche and striga. 

Practical 

1. Temporary slide preparation of representative genera of disease causing 

fungi for morphological studies 

Simple staining of bacteria from milk and curd 

Preparation of PDA 

2. 

3. 

4. 

5. 

Practical record 

Viva voce 



  
 
 
  

Course- VI 

Semester- II 3+1=4 

ELEMENTARY PLANT BIOCHEMISTRY AND 

CHEMISTRY OF PLANT PRODUCTS 

1. 

2. 

Scope of biochemistry. 

Carbohydrates - Definition, Classification, Chemistry and Structural 

formula of the following 

(a) 

(b) 

(c) 

3. 

Monosaccharides - D Glucose, D. fructose, D. Galactose 

Oligosaccharides - Sucrose, Maltose, Lactose. 

Polysaccharides - Starch, Cellulose, Inulin. 

Proteins - definition, classification, composition, important functions 

Primary and secondary Structure of protein, Biological significance of 

proteins. 

4. 

5. 

6. 

Amino acids - Classification, properties of Amino acids structure of the 

following amino acids- Glycine, Tryptophane, Aspartic acid, serine, 

lysine, Histidine, Methionine, protein; Essential and non-essential amino 

acids, Nutritional significance of amino acids. 

Lipids- Definition, classification, properties and structural formula of 

the following saturated fatty acids (Butyric acid, caproic acid, palmitic 

acid, stearic acid) and unsaturated fatty acid (oleic acid, Liniolenic acid, 

erucic acid). 

Enzyme - Occurrence, nomenclature, classification, mechanism of 

action, general properties and factors effecting the rate of enzyme 

action, coenzyme-A. 

7. 

8. 

Vitamins - Classification, biochemical functions and structural formula 

of vit. A, thiamine, raboflavin, Vit. B12 Ascorbic acid, vit. D. 

Phytohormones - Occurrence, structure and functions of important plant 

growth substances viz. Auxins, gibberellins, cytokimuis and Abscisic 

acid. 



  
 
 
  

9. Alkaloids - Occurrence, classification, uses general properties and 

Biological significance of alkaloids. Structural formula of Conine 

Nicotine and Papaverine. 

10. Nucleic acid - structural formula of Pyrimidines and Purines, 

Nucleosides and N<ucleotides Watson and crick model of DNA. 

Practical 

1. 

2. 

3. 

Qualitative test of important sugars, proteins and alkaloids. 

Estimation of starch in plants. 

Estimation of reducing and non reducing sugars in cane juice and 

jaggery. 

4. 

5. 

6. 

7. 

Separation and identification of amino acid by paper chromatography. 

Iodometric titration. 

Estimation of Diastase enzyme in plants. 

Estimation of Ca by EDTA method. 



  
 
 
  

Course- VII 

Semester- II 3+1=4 

INTRODUCTION TO AGRICULTURAL AND NATURAL RESOURCE 

ECONOMICS AND FARM MANAGEMENT ECONOMICS 

A. Natural Resource Economics 

1. 

2. 

Definition, subject matter and scope of economics. 

Micro Economics and Macro Economics within both static and dynamic 

framework. 

3. 

4. 

Definition, subject matter and significance of agricultural economics. 

Primitive and scientific Agriculture. Characteristics and Indian 

agriculture; major problems including causes of low productivity. 

Economic Development, role of agriculture Technological change in 

agriculture and various inter-relationships. 

5. 

6. Task of an economic system, role of economic theory in agriculture. 

Production: 

Basic production problems production function, productivity curves; 

relationships thereof, intensity of resource use, law of diminishing returns, 

output- elasticity, homogeneity in production functions. 

Consumption: 

Theory of demand, demand curves, consumption function, Elasticity, 

Utility Analysis, Indifference Curve, Consumer’s surplus. 

B. Natural Resources 

Meaning, Geographical situations, Topography and crops (Agro zones), 

Temperature and plant growth, Land and land use, culturable waste land crop 

rotations, cropping scheme and cropping intensity. Forest- Classification, 

causes of deforestration. Functions of forests. Forestry programmes of the 

Indian Government Water Irrigation sources, progress, Misuse of irrigation 

water. Application of economic laws to irrigation, growth and utilization of 

irrigation potential, Command Area-meaning and Functions of water 

Managements. Management of irrigation water. Ongoing projects including 

watershed management programme. Utilized groundwater resources. 



  
 
 
  

C. Farm Management Economics 

1. 

2. 

Definition and scope of farm economics and management 

Farm Management and production economics. Agricultural Economics 

and industrial Economics-Similarities and differences. 

Management decisions and cultivators’ holdings. Economic Principles 

their role in farm management. Application of economic 

Principles/Laws. 

3. 

4. Law of Diminishing, Returns/Principle of variable Proportions laws of 

return, scale properties, Law of Equi-mangiral Returns, Law of such 

situation, opportunity cost/opportunity Returns, Law of comparative 

advantage. 



  
 
 
  

5. Production Function, productivity curves, least cost combination of 

inputs, Principle of conbining Enterprises Determination of Optumum 

output. 

6. 

7. 

Cost concepts and Principles, Cost Relationship and curves. 

Time Comparison (Compounding and discounting of costs). Allocation 

of Over-head and command costs. 

8. Profit Maximization. 

9. Measures of form profit. 

10. 

11. 

12. 

Farm Records and Accounts. 

Methods of valuation and depreciation of assets. 

Types of farming : Diversified, General farm, subsistence or Marginal 

farming, specialized farms, Mixed farming, Ranching and Dry farming. 

Systems of farming Cooperative farming, peasant farming, state 

farming, collective farming, capitalistic farming. 

13. 

14. 

15. 

Tools of Farm Management : Farm Budgeting (Complete and partial 

budgeting) and farm planning, Linear Programming (Graphical method). 

Definition of Institute and University Types of uncertainty in agriculture 

(Price uncertainty, yield uncertainty, innovation uncertainty Social and 

legal frame as a source of uncertainty). Diversification (complementary 

and supplementary relationships) as a mechanism to minimize 

uncertainty), crop and cattle insurance, pumpset insurance Arguments 

for and against. 

Practical: 

1. Socio-economic survey and collection of data, classification and 

tabulation with special reference to natural resources of a village. 

Study of a farm holding (resources, enterprises, costs, profit and 

complete farm economy) of the allotted farmer by cost-accounting 

method. 

2. 

3. 

4. 

Preparation of an alternative farm plan for the farmer. 

Submission of Report. 



  
  

B.Sc. Ag., SEMESTER-III 

Sl. Department Credit 

Hours 

Title of the course 

No. 

1. Agronomy 2+1=3 Cereals Millets, and pulses crops (field 

crops Kharif Crops) 

2 

3 

Agriculture Botany 2+1=3 Principal of plant breeding 

Agriculture Engineering 2+1=3 Form power and Machinery, farm 

Structures, Power and Machinery (ICAR) 

4 

5 

Soil Conservation 2+1=3 Environmental Science Agro Ecology 

2+1=3 Agriculture marketing, export and 

cooperation 

Agriculture Economics 

6 

7 

Horticulture 2+1=3 Vegetable Production 

Agriculture 

Chemistry 

Agronomy 

Soil 2+1=3 Elementary Microbiology and Soil 

microbiology 

8 0+1=1 Practical crop production 



  
 
 
  

Course- V 

Semester- III 2+1=3 

CEREALS MILLETS, AND PULSES CROPS 

(Field Crops Kharif Crops) 

Importance, origin, distribution climate varieties soil practices, 

manuring and irrigation, plant protection, harvesting and processing of the 

following crops, under different agroclimatic conditions of U.P. 

A. 

B. 

C. 

D. 

Cereal Crops 

Millet Crops 

Oil seed 

: 

: 

: 

: 

Paddy, Maize 

Sorglum, 

Groundnut, Til, caster 

Pigeon Pea, Urobean, Moongbean, 

Soyboan, Cowpeft. 

Pulses Crops 

E. 

F. 

G. 

Fibre Crops : Cotton, Jute, Suhhemp, Mesta 

Green Manure crops : Sun hemp and Dhencha 

Fodder Crops 

Cash crops 

: 

: 

Sorghum, Pearhmillet, Maize, Napier, 

Sudan grass, cluster, bean, cowpen 

Sugarcane, Tobaceo H. 

Practical 

1. 

2. 

Identification of crop-seeds, plants associated weeds. 

Practical knowledge of operations from sowing to harvesting of kharif 

crops included in theory course. 

3. 

4. 

5. 

6. 

7. 

Judging of maturity and estimation of yields. 

Study of crop production techniques at different farms. 

Calculation of seed and fertilizer requirement of crops. 

Preparation of seed beds of important crops. 

Visit to farms of University and Institutes. 



  
 
 
  

Course- II 

Semester- III 2+1=3 

PRINCIPLES OF PLANT BREEDING 

1. 

2. 

3. 

4. 

5. 

6. 

Plant Breeding-history, objectives and scope. 

Mode of reproduction in crop plants in relation to breeding techniques. 

Plant variation kind and causes. 

Genetic consequences of self and cross pollinated crops. 

Plant Introduction and exploration. 

Breeding cross pollinated cropspureline, mass selection, pedigree, bulk 

and back cross methods. 

7. 

8. 

9. 

Male sterility and its importance. 

Breeding of asexually propagated crops, Clonal selection and apomixsis. 

Polyploidy and mutation breeding. 

Practical 

1. 

2. 

3. 

4. 

Technique of emasculation and artificial pollination in important crops. 

Skeleton of different breeding procedures. 

Practical record. 

Viva-voce. 



  
 
 
  

Course- VI 

Semester- III 2+1=3 

FARM POWER AND MACHINERY 

FARM STRUCTURES, POWER AND MACHINERY (ICAR) 

1. 

2. 

Farm structures farm site, food storage structure Breeding materials 

farm house, dairy building poultry housing. 

Elementary knowledge about the engineering terminology and 

calculations on piston displacement compression ratio, hip and Licenses 

of engines construction and working of four stroke and two stroke cyclic 

engines common engine tables causes and their remodes. 

classification of tractors elementary knowledge about following main 

components of tractor and their functions steering clutches, transmission 

different and final drive brakes, bolt, pulley PTO, shift and hydraulic lift 

methods of starting and stopping of tractors. General care and 

maintenance. 

3. 

4. Study of simple parts operation and installation of anelectric meter 

(Induction type, eniyl, calculation of HP units consumed Role of 

switches fuses and strater, 

5. Study of construction working principles toubles and adjustments of the 

following machines. 

Discplough dischonow seed drill planter reaper mower threshers 

combine spresyes and dusters calculation of area covered power requirement 

and efficiency of above machines. 

Practical: 

1. 

2. 

Preparation of layout for farm houses dairy barn and poultry housing. 

Study of construction of four stroke and two stroke cycle engines 

operating and running of diesel engines. 

3. Study of tractors systems tractor driving practice. 



  
 
 
  

4. Study of disc plough, study of seed drill plants and its calibration, study 

of throsher and combine. 

5. 

6. 

Visits to places of engineering interest. 

Identification of different work shop tools and machines and their used. 



  
 
 
  

Course- IV 

Semester- Ill 2+1=3 

ENVIRONMENTAL SCIENCE AGRO ECOLOGY 

1. 

2. 

Ecology - definition, division and significance. 

The Environment - environmental management and control of pollution, 

affecting plant growth a biotic and blanic isotere interaction. 

Ecosstom major ecosystems, energy and its flow in ecosystem 

biochemical cycles and nutrient cycles. 

3. 

4. 

5. 

Plant community - classification composition, and study of plant 

community structure. 

Plant adoption - ecological classification of plants and their 

morphological anatomical and pysiological adaptations to adverse 

environments hyd rophytes, xerophytes, mesophytes, apiphytes and 

holophyos 

6. 

1. 

2. 

3. 

Ecological problems of major crops-cereals, millets, pulse and oilseeds 

Practical 

To record temperature, relative humidity and light intensity value of the 

atmosphere. 

To study the community by quadrat method by determining plant 

structure different specie crops. 

To study the getution of the givne area by a phyoloycoinic method 

biological spectrum method. 

4. 

5. 

To determine the biomass producers in the given area. 

To record abiotic components- pH, temperature, light intensity, turbidity 

is pond ecosystem. 



  
 
 
  

Course- VII 

Semester- III 2+1=3 

AGRICULTURE MARKETING, EXPORT AND COOPERATION 

A. Agricultural Marketing: 

1. Market, Meaning, scope and classification of markets. Definition of 

agricultural marketing, demand, supply and price. 

Marketable surplus, marketed surplus. Integrated marketing. 

General theory of markets and marketing. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Demand for agricultural products. 

Production and market supply. 

Price Determination and price analysis under different market structures. 

Marketing Functions and services. 

Marketing costs margins and efficiency. 

Defects of Present system of marketing of agricultural produce. Steps 

taken by the Indian Government and possibilities of improvements. 

Fixation of agricultural Prices. 10. 

11. 

12. 

Marketing Institutions: Regulated and cooperative markets. 

Market Research. 

B. Export. 

1. The concept of export as a district business activity in agricultural sector 

of the Indian economy, its importance and role in economic 

development. 

2. Policies of export of food grains and agricultural commodities pursued 

by the ndian Government. 

3. 

4. 

mport vs. export value of cereals and other agricultural commodities. 

gencies engaged in exporting agricultural goods. 

C. Cooperation 

1. Maning and Concept of Cooperation, principles of Cooperation 

(Equality,niversality, distributive, justice, democracy, unity, honorary 



  
 
 
  

services voluntaryism). Place of thrift in cooperation, economic 

planning and cooperation. 

2. 

3. 

4. 

History and Progress of cooperative movement in India. 

Structure and organisation of agricultural cooperation in India. 

National cooperative federations, courses of slow growth of agricultural 

cooperatives, suggestions for rapid development. National Bank for 

Agriculture and Rural development (1982). 

5. Cooperative farming : Meaning thereof, New classification cooperative 

farming, cooperative joint farming, cooperative collective farming. 

Advantages thereof. Reasons for apathy of farmers in adopting 

cooperative joint farming. 

Practical 

1. 

2. 

3. 

4. 

Survey of a market (mandi) both primary and secondary (atleast one 

each). 

Case studies of marketing of a minor and a major commodity w.r.t. 

marketing channels costs margin and price spread over. 

Study of a (i) cooperative marketing society (ii) a warehouse functioning 

market (iii) a regulated market and (iv) a cold storages. 

Submission of a report on the above four aspects. 



  
 
 
  

Course- VI 

Semester- III 2+1=3 

VEGETABLE PRODUCTION 

Importance and scope of vegetable production in India; Classification of 

vegetables. Types of vegetable gardens; Culture and seed production of major 

vegetable like Potato, Brinjal, chillies, tomato, Cauliflower, Cabbage, Onion, 

Bottle, gourd, Musk melon, watermelon, Okra, Radish, Carrot and Pea. 

Practical 

1. 

2. 

3. 

4. 

Nursery raising of vegetable crops. 

Production of seeds in vegetable available at the time of course. 

Cost of cultivation studies in Potato, Tomato, Cauliflower and Okra. 

Production oriented training in cultivation of vegetable crops. 



  
 
 
  

Course- VII 

Semester- III 1+1=2 

ELEMENTARY MICROBIOLOGY AND SOIL MICROBIOLOGY 

1. 

2. 

Definition, scope and importance of microbiology. 

A brief survey of microbiology: 

(i) Prokaryotes and Eukaryotes. 

(ii) Types of microorganisms : algae, protozoa, fungi, bacteria and 

viruses. 

(iii) Size relationships. 

3. 

4. 

5. 

6. 

Simple staining and gram staining techniques of bacteria. 

Characteristics of gram positive and gram negative bacteria. 

Classification of bacteria (only important groups) 

An elementary idea of general characteristics, classification and 

reproduction of fungi, algae and protozoa. 

Biogeochemical cycles: Nitrogen, Carbon, Sulphur and Phosporous 

cycles. 

7. 

8. 

9. 

General structure of bacteriophage and replication. 

Sterilization and disinfection. 

Practical 

1. Study of different parts of light compound microscope and their 

functions. 

2. 

3. 

4. 

5. 

6. 

Gram staining of bacteria. 

Preparation of nutrient broth, Czapek’s and Richard’s media. 

Identification of algae, fungi and protozoa. 

Practical record 

Viva voce. 



  
 
 
  

Course- VIII 

Semester- III 0+1=1 

PRACTICAL CROP PRODUCTION 

In this course, team of about 10 students will be given a sizable plot of 

land (100 sq.m. minimum) for a full year. The team will manager crop 

production enterprise from a to z including maintenance of account and 

preparation of balance sheet. No paid labours will be supplied and other inputs 

will be supplied on loan and their cost will be deducted from the receipt of the 

enterprise. The net profit will be distributed among the students. To cope with 

natural calemilies a revolving fund will be raised by deducting 10% amount 

from net profit every year. The evaluation of students will be done on the basis 

of actual working units, share in profit, oral examination and maintenance of 

accounts and records. 



  
  

B.Sc. Ag., SEMESTER-IV 

Sl. Department Credit 

Hours 

Title of the course 

No. 

1. Agronomy 2+1=3 Oil seeds commercials crops fields crops- 

II Rabi crops (ICAR) 

2 

3 

Agriculture Botany 2+1=3 Breeding of field crops 

Soil Conservation 2+1=3 Principles of soil physics and 

conservation soil survey/land planning 

and remote sensing (ICAR) 

4 Animal Husbandry 2+1=3 Livestock production and management 

(including poultry) lives stock production 

India poultry swine and goa farming 

along with animal diseases (ICAR) 

5 

6 

Entomology 

Horticulture 

2+1=3 Economic 

entomology including crops (ICAR) 

2+1=3 Fruit production fruit production 

including plantation crops (ICAR) 

Entomology, Economic 



  
 
 
  

Course- I 

Semester- IV 2+1=3 

OIL SEEDS COMMERCIALS CROPS 

Field Crops II 

RABI CROPS (ICAR) 

Importance, origin, distribution, climate, varieties improved, agronomic 

practices managing and irrigation, plant protection, harvesting and processing 

of the following crops under various agroclimatic conditions of U.P. 

A. 

B. 

Cereal Crops 

Oilseed Crops 

: 

: 

Wheat, Barley, Oat 

Rapeseed and mustard Linseed, 

Sunflower 

C. 

D. 

E. 

Pulse crops 

Fodder Crops 

Cash Crops 

: 

: 

: 

Chickpea, fieldea Lantil, Rajmash 

Oat, Berseem Lucene 

Potato Mentha 

Practical 

Studies the practical course for the field crops I with suitable 

allegation of crops included in the syllabus. 



  
 
 
  

Course- I 

Semester- IV 2+1=3 

BREEDING OF FIELD CROPS 

1. 

2. 

Origin, distribution and objectives. 

Breeding problems, systematic description and economic 

importance. 

3. Breeding methods adopted and achievements with reference to 

following crops: 

(a) 

(b) 

(c) 

(d) 

(e) 

Cereals 

Millets 

Pulses 

: 

: 

: 

: 

: 

Wheat, rice and maize 

Sorghum and pennisetum 

Gram, Pea and arhar 

Oil-seeds 

Others 

Mustard, groundnut and sunflower 

cotton and potato 

Practical 

1. 

2. 

Identification of important varieties of above mentioned cvorps. 

Systematic description and artificial hybridiation and above 

mentioned crops. 

3. 

4. 

5. 

Significant research advances made in above mentioned corps. 

Practical record 

Viva-voce. 



  
 
 
  

Course- I 

Semester- IV 2+1=3 

PRINCIPLES OF SOIL PHYSICS AND CONSERVATION 

SOIL SURVEY/LAND PLANNING AND REMOTE SENSING (ICAR) 

Physical properties of soil and their determination. 

Definition and importance of soil conservation in agriculture. History 

and soil conservation in India. 

Soil survey, definition Land use capability classification different types 

of soil in India. 

Soil erosion, definition types, mechanics and causes of eerosion. Factors 

affecting soil erosion. Agronomical practices for soil and water conservation. 

Engineering practices for erosion control such as bunding, terracing, temporary 

and permanent structure for Gully control. Grassed water ways. Water 

harvesting. 

Wind erosion mechanics, control, sand dune fixation, shifting 

cultivation. 

Survey, measurement of distance direction and elevation. 

Role of grosses and forests in soil conservation, farm forestry, social 

forestry. 

Practical 

1. Fomiliarization with chain survey equipments. 

Exercises on chain survey. 2. 

3. Familiarization with prismatic compass (P.C.) 

Open traversing by chain and P.C., 

Closed traversing by Chain and P.C. 

Calculation of included angles. 

4. 

5. 

6. 

7. Study and adjustment of Dump level (D.L.) 

Differential leveling by D.L. 8. 

9. Profile leveling by D.L. 

10. 

11. 

Calculation of Reduced level. 

Construction and design of bunds with calculation of earth work.] 



  
 
 
  

12. 

13. 

Calculation of infiltration rate and bulk density. 

Visit to soil conservation research centre for erosion and control. 



  
 
 
  

Course- IV 

Semester- IV 2+1=3 

LIVESTOCK PRODUCTION AND MANAGEMENT 

(INCLUDING POULTRY) 

LIVES STOCK PRODUCTION INDIA POULTRY SWINE AND 

COAT FARMING ALONGWITH ANIMAL DISEASE (ICAR) 

General: 

Importance of livestock in Agriculture Relationship of plants with 

animal husbandry. Dairying under specialized and mixed farming. Livestock 

and milk Production statistics, milk distribution. 

Dairy cattle & Buffalows management: 

Breeds, Breeding methods and systems, care and management of milich 

cows at after calving; Raising of calves, management of heifers and bulls 

maintenance of livestock records milking methods and principles. Clean milk 

production. Pasture management. Housing for dairy animals. 

Pig Management 

Importance, important Breeds, raising piglets upto age of slaughter. 

General aspects of breeding, care of sow and boqr. 

Seep/goat management: 

Importance, important breeds, raising to kids/lambs, breeding, feeding 

of goats/sheep 

Poultry production: 

Importance, important breeds, General aspects management of raising 

broilers and layers, feeding of different class of birds, Grading of eggs and 

preservation. 

Diseases: 

Signs of illness, control measures of disease, classification of diseases. 

Modes of transmission, prevention and treatment of disease of bovine (HS, RP, 

BO, Anthrax, Brucelloses, Johne’s. Mastitis, Milk fever, FMD), Sheep and 

goats (enterotoxaemia, coccidiiosis, ascariasis), pigs (Swine fever, Hog 



  
 
 
  

chotern) and poultry (Ranikhet, fowl pox, CRD, Marex, Gumbaro). 

Vaccination programme for cattle and poultry. 

Practical 

Study of external body parts, study of phenotypic and physiological 

different between cow and buffaloes, zebu, vs. Taurus, estimation of body 

weight measurements, marking for identification castration, dehorning. 

Estimation of judging cost of milk production problems on soil capacity, 

computation of mediation ration mixing of feeds, casting and throwing, 

Grooming, Preparing scheme of round the year defermining temperature pulse 

and animals. 



  
 
 
  

Course- III 

Semester- IV 2+1=3 

ECONOMIC ENTOMOLOGY 

ECONOMIC ENTOMOLOGY INCLUDING FISHERY (ICAR) 

Economic importance of insects, nature and extent of damage, life 

history and management of the major insect pests of following crops as 

mentioned against them: 

1. 

Paddy Leptocorisa variconis, Hieroglyphus Spp., Nilaparvata 

lugens, Nephotetix, spp., Mythimna separate. 

Chilo partellus, Atherigona varascoccate. 

Tryporyza novella, Emmalocera depressella, Pyrilla 

prepussila, Aleurolobus barodensis. 

Jower Maize 

Sugarcane 

Cotton Pectinophora gossypiella, Earias Spp., Sylepta 

derogala, Dysdercus Spp., Bomisia tabci, Amrasca 

blouttula. 

Oilseeds 

Pulses 

Lipaphis erysimi, Athalia proxima Bagrada 

Cruciferarun Dasyneura lini. 

Helicoverpa armigera Agrotis Spp., Etiella 

Zinckenella, Melanagromyza obtuse, Phytomyze 

atriornis. 

Pests of Fruit crops Drosicha Mangiferae idioscopus Spp., Papilio 

Demeclius, Diaphorina citri Phyllocnistis citrelia, 

Otheris Spp. Virechois isocrates. Eriosoma lanigerum. 

Quadraspidiotus permincousus. 

Pest of Vegetable 

Crops 

Leucinodes orbonalis, Epitachna viontioclopunctate. 

Raphidoplapa foveicollis, Dacus Cucurbitae, Plutella 

Xylostella. 

Pests of Stored Grains Sitophilus oryzae, Trogoderma granarium, Tribullum 

castaneum, sitotroga cerealella, callsobruchus 



  
 
 
  

chinensis 

Polyphagus pests Odontotermes abesus, Schistocerca gregaria, 

Holotirichia consanquincea spilosoma oblique, 

spodoptera litura, Amsecta Spp. 

2. Elementary knowledge of agriculture and lac culture. 

Practical 

1. 

2. 

Collection, mounting and preservation of insect pests of crops stages. 

Filed and laboratory acquaintance withinsect pests, the various 

srages and damaged materials. 

3. 

4. 

5. 

Technical knowledge of honey, silk and lac prodsuction. 

Filed application of insecticidal formulations. 

Practical records and Viva-voce. 



  
 
 
  

Course- VII 

Semester- IV 2+1=3 

FRUIT PRODUCTION FRUIT PRODUCTION INCLUDING 

PLANTATION CROPS (ICAR) 

Importance, scope and present position of fruit and plantation corps in 

India, Practices involved in the production of truits : Mango, Guava, Kagzi 

lime, banana, Grape, Litchi, Papaya, Loquat, Aonla, Ber, Jack Fruit, Apple and 

Peach; Production techniques of plantation crops : Coconut, Cashew nut, Tea 

and coffee. 

Practical 

Identification of fruits; and plantation crops; Orchard layout and 

palnting; Practice of different propagation methods with special reference to 

fruits; Practice of training and pruning of fruit plants; Plant protection 

practices; visit to orchards, nurseries and research centers of fruits and 

plantation crops. 



  
  

B.Sc. Ag., SEMESTER-V 

Sl. Department Credit 

Hours 

Title of the course 

No. 

1. Botany 1+1=2 Introduction to plant biotechnology 

2+1=3 Milk and milk processing, principles of 

food science and human nutrition (ICAR) 

2+1=3 Preservation of fruits and vegetables post 

harvest management of fruits and 

vegetables (ICAR) 

2 Dairy 

3 Horticulture 

4 Entomology 2+2=4 Crop pests and integrated pest 

management crops pests and 

management (ICAR) 

5 

6 

Agronomy 

Pathology 

1+1=2 Weed management. 

2+2=4 Crop disease and their management plant 

pathology crop diseases and 

management (ICAR) 

: 

7. Soil Chemistry 2+1=3 Soil fertility, fertilize and integrated 

nutrient management (ICAR) 



  
 
 
  

Course- I 

Semester- V 1+1=2 

INTRODUCTION TO PLANT BIOTECHNOLOGY 

Definition scope and importance of plant biotechnology. 

Outlines of basic steps involved in plant, biotechnology/genetic 

engineering such as: 

1. 

2. 

(a) 

(b) 

(c) 

Isolation of plant DNA and vector DNA 

Restriction of DNA of endonucleasses. 

Electrophoresis of restricted DNA fragements. 

3. Cloning vectors for recombinant DNA such as- 

(a) 

(b) 

Ti-plasmic vector for higher plants. 

Plant viruses such as cauliflower mosaic virus (Ca MV), tobacco 

mosaic virus (TMV) and gemineae virus as vectors. 

4. 

5. 

Application of plant genetic engineering in crop improvement. 

Plant tissue culture. 

(i) Culture media used in plant tissue culture. 

(ii) Somaclonal and gametoclonal variation in plants. 

(iii) Micro-propagation of plants. 

(iv) Application of plant tissue culture in crop improvement. 



  
 
 
  

Semester- V 1+1=2 

MILK AND MILK PROCESSING PRINCIPLES OF FOOD 

SCINCE AND HUMAN NUTRITION (ICAR) 

1. Milk and its secretion, composition of colostrums and milk of differect 

species. Physical properties of clostrum, cow and buffalo milk. Factors 

affecting the quantity and quality of milk produced. Clean milk 

production, microorganism of milk and their functions. Agencies 

engaged in handling and transportation of milk pricing of milk. 

Processing the milk. Filteration, Clarification bactofugation 

pasteurization ultra high temperature treatment, homogenization, 

sterillzation, cooling and chilling of milk. Membrane filteration and 

revese oxmosin processes. Common adultery ants and preservatives 

used in milk and their detection. 

2. 

Practical 

1. 

2. 

Sampling of milk 

Determination of specific gravity by lactometer and west phal balance. 

Fact test by Gerber’s method solid and SNF percentage by Richmond’s 

scale and formula. 

3. Assessment of quality of milk by simple casts like C.O.B. Alcohal test, 

and Sediment test. 

4. 

5. 

6. 

Determination of acidity of milk. 

Calculations on standardization and adultereation of milk. 

Detection of common milk adulterants. 



  
 
 
  

Course-III 

Semester- V 1+2=3 

PRESERVATION OF FRUITS AND VEGETABLES POST 

HARVEST MANAGEMENT OF 

Importance and scope of post harvest management of fruits and 

vegetables post, harvest deterioration of fruits and vegetables Techniques of 

prolonging the life of fruits and vegetables; handing grading and packing of 

fruits and vegetables. 

Fruits Preservation 

Causes of Spoilage of Fruits and Vegetables principles and methods of 

fruits and vegetables preservation canning of pea; Dehydration of fruits and 

vegetables; tomato products; jam, jelly and squash; preserve of Aonla and Bael; 

pickles of mango citurs, chillies and mixed vegetables. 

Practical 

Practical knowledge of harvesting, handling, grading. Precooling, 

waxing and use of chemicals to prolong the post harvest life of fruits and 

vegetables. Visit to storage and centers carrying improved practices of post 

harvest handling. 

Bottling of green peas; dehydration of seasonal fruits and vegetables, 

preparation of apple jam, guava and karonda jellies; preparation of lime and 

orange squashes, Aonla and Beal preserve. Tomato Juice and ketchup. 



  
 
 
  

Course-IV 

Semester- V 1+1=2 

CROP PESTS AND INTEGRATED PEST MANAGEMENT 

CROPS PESTS AND MANAGEMENT (ICAR) 

Basic principles of pest out- breaks and their economic status. 

Methods of insect control; including mechanical. Physical, cultural, 

biological, legal and chemical control use of insecticides repellents 

and antifieedants. Attractants. Chemosterilants. Pheromones, insect 

growth regulators. 

1. 

2. 

3. 

4. 

5. 

6. 

Basic concept of integrated pest management. 

Elementary knowledge of plant protection equipments. 

Plant protection organization at the state and national level. 

General account of non-insect pests with particular reference to 

rodents. Naeatodes. Mites and mollusks. 

7. Insect vectors transmitting plant diseases. 

Practical 

1. 

2. 

Collection and preservation of established predators and parasistes. 

Field and laboratory acquaintance with non-insect pests and their 

damaged materials. 

3. 

4. 

5. 

Dilution and application of insecticides. 

Handling of plant protection equipments. 

Practical record and viva-voce. 



  
 
 
  

Course-V 

Semester- V 1+1=2 

WEED MANAGEMENT 

(A) Definition, classification and general characteristics of weeds, Losses 

caused by weeds. 

(B) Principles and methods of solving weed problem. 

(C) Weed control schedules for important field corps of U.P. 

(D) Integrated weed management system and its importance. 

(E) Control of Abnoxious weeds viz. Sedge grass, Kane, Baisuri and 

satyanasi. 

1. 

2. 

Identification and preservation of important weeds of locality. 

Calculation on quantities of herbicides, weed control efficiency and 

weed index. 

3. Calculation of cost involved in different weed control schedules. 



  
 
 
  

Course-VI 

Semester- V 2+2=4 

CROP DISEASE NAD THEIR MANAGEMENT PLANT 

PATHOLOGY: CROP DIEASES AND MANAGEMENT (ICAR) 

1. 

2. 

3. 

4. 

General Symptoms of plant diseases. 

Methods of plant diseas control. 

Preliminary knowledge of different groups of fungicides. 

Study of the symptoms, etiology, mode of perpetuation and control of 

the following disease: 

(i) Early and late blights of potato. 

White rust of crucifers. 

Green ear disease and Ergot of bajra. 

Powdery mildew, loose smut, karnal bunt and rusts of wheat. 

Coveredd smut of barely. 

Grian smut of Jowar 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 

(viii) 

(ix) 

Bajra smut 

Rust of linseed 

Let shos of tikka disease of groundnut 

Wilt of arher (x) 

(xi) Stripe diease of barely 

(xii) 

(xiii) 

(xiv) 

(xv) 

(xvi) 

(xvii) 

(xviii) 

(xix) 

(xx) 

(xxi) 

Red rot of sugarcane 

Blast of rice. 

Citrus canker 

Kharia disease of paddy and Black tip of mango. 

Tobacco mosaic 

Yellow vein mosaic 

Yellow vein mosaic of bhindi 

Bean common Mosaic 

Mosaics of potato 

Little leaf of brinjal. 



  
 
 
  

Practical 

(i) Diagnosis of important disease by studying symptoms. 

Microscopic examination of diseased parts. (ii) 

(iii) Preparation of Bordeaux mixture. 

(iv) Practical record 

(v) Viva voce. 



  
 
 
  

Course-VII 

Semester- V 2+1=3 

SOIL FERTILITY, FERTILIZES AND INTEGRATED NUTRIENT 

MANAGEMENT (ICAR) 

1. Soil fertility concept, soil productivity, cactors influencing soil fertility, 

maintenance of soil productivity. 

2. Essential plant nutrients, Criteria of essentiality, functions, deficiency 

Symptoms, Critical levels of deficiency and toxicity. 

3. 

4. 

5. 

Mechanism of uptake and transport of minerals salts in plants. 

Soil fetility evaluation, soil and plant analysis, tissue tests. 

Mineralization and immoblilization of N and fixation and availability of 

P and K in soil. 

6. Fertilizers- definition, classification, characteristics, reactions of 

fertilizer in soil, important fertilizer elements- Nitrogen, phosphorus, 

potassium, sulphur, zinc, Mixed and complex fertilizers Manufacture of 

urea, ammonium sulphate, superphoshate and marinate of potash. 

Organic sources of nutrients, digested sludge, manure, compost and 

green manures. 

7. 

8. 

Elementary idea of biofertilizers. 

Integrated nutrient management (INM) concept. Elementary idea of 

INM models, integrated nutrient management and soil health. 

Practical 

Analysis of N. P. and K in fertilizers. Determination of availability of 

NPK and S in soil. Elementary idea of determination of micronutrients in soil. 

Plant Tissue tests. 



  
  

B.Sc. Ag., SEMESTER-VI 

Sl. Department Credit 

Hours 

Title of the course 

No. 

1. Botany 1+1=2 Principles of seed technology oil seed 

and commercial corps (ICAR) 

2 

3 

4 

Dairy 2+1=3 Dairy products technology 

2+1=3 Post Harvest Engineering. Engineering 

Agronomy 2+0=2 Farming system and sustainable 

agriculture crop planning farm manage 

and sustainable agriculture. (ICAR) 

5 

6 

Agriculture Economic 

Agriculture Extension 

2+1=3 Agriculture Finance, Business 

management and trade 

2+1=3 Communication, Diffusion of agriculture 

innovation 

History and development of agri. 

Research and communication and 

difiusion of agri. Innovation (ICAR) 

0+1=1 Plant Pathology: Mushroom cultivation 

Mushroom culture and elementary plant 

nemeology (ICAR) 

7. Pathology 



  
 
 
  

Course-I 

Semester- VI 1+1=2 

PRINCIPLES OF SEED TECHNOLOGY OIL SEED AND 

COMMERCIAL CROPS- (ICAR) 

1. History and importance of seed technology. 

2. Classes of seeds. 

3. Characteristics of quality seeds and its importance. 

General technique of seed production in important agricultural crops. 4. 

(i) 

(ii) 

(iii) 

Cereals 

Pulses 

Pulses 

- 

- 

- 

wheat, rice, barley 

maize, sughum and bajra 

chichkpea, pigeonpea, fieldpea, 

urdbean, mung bean and lentil 

raps seed, mustard, groundnut, 

sesamum, Castor, sunflower and 

soybean. 

(iv) Oil Seeds - 

- 

(v) 

5. 

Commercial corps - sugarcane, jute and coconut. 

Factors affecting seed longevity and quality. 

6. Causes of seed deterioration with reference to genetic and storage. 

Seed resting- importance, procedures, purity, viability and germination. 

Certification procedure for important filed crops. 

7. 

8. 

Practical 

1. 

2. 

3. 

4. 

5. 

Maintenance of seed purity in the field. 

Field inspection procedure in important crops. 

Demonstration of seed processing of important corps. 

Viability and vigour test. 

Analysis of purity, moisture and germination of seed samples and 

communication of results. 



  
 
 
  

Course-II 

Semester- VI 2+1=3 

DAIRY PRODUCTS TECHNOLOGY 

1. Definition, composition and method of manufacture of cream, butter, 

dahi, khoa, Chhena, lce cream, condensed milk powder, cheddar and 

cottage chease, common adulterants of Ghee and khoa and their 

detection, cleaning and saitization of dairy equipments. 

2. 

3. 

Basic principles of refrigeration and cold storage of milk products, 

Principles. Of cooling and heating head transfer equipments. 

Nutritive value to milk and milk products. 

Practical 

1. 

2. 

Demonstration of cream separation. 

Demonstration of preparation of butter, Ghee, Khoa, Chhena, Ice 

Cream and dahi. 

3. 

4. 

Calculation on Ice cream mix. 

Calculation on standardization and Neutritralization of cream, run of 

butter and ice cream. 

5. Comparative study of cost of different milk products. 



  
 
 
  

Course-V 

Semester- VI 2+1=3 

POST HARVEST ENGINEERING 

1. 

2. 

Importance and advantages of processing of agriculture produce. 

Study of process and equipments involved in cleaning drying. 

Storage of farm produce. Rice milling, Pulse-milling, wheat milling, 

oilseed milling, soyabeen processing cane- crushing, Chaff cutting 

and animal feed grinding. 

3. Utilization of agricultural by products such as rice husk and straws, 

rice bran and Arhar Stalk. 

4. 

5. 

Processing and Preservation of foods and seeds. 

Biomethanation of agricultural and municipal wastes. 

Practical 

1. 

2. 

3. 

Determination of moisture content of grains. 

Sieve analysis of ground materials. 

Study of construction, operation, care and maintenance of different 

processing equipments. 

4. 

5. 

Study of Biogas Plants. 

Visits of place related to processing of farm produce. 



  
 
 
  

Course-IV 

Semester- VI 2+0=2 

FARMING SYSTEM AND SUSTAIBLE AGRAICLTURE CROP 

LANNING FARM MANAG AND SUSTANBALE AGRI (ICAR) 

1. 

2. 

3. 

4. 

Farming systems- Definition, types and methods of farming. 

Divination, scope and advantage of sustainable agriculture. 

Modern agriculture in relation to sustainable agriculture. 

Sustainable agriculture in relation to tillage fertilizers, irrigation, weed 

management and plant protection measures. 

5. Important cropping systems for sustainable agriculture. 



  
 
 
  

Course-V 

Semester- VI 2+1=3 

AGRICULTURAL FINANCE, BUSINESS MANAGEMENT AND 

TRADE 

A. Agricultural Finance 

1. 

2. 

Credit, Meaning, Importance and credit control. 

Definition, need for finance in agriculture, characteristics of good 

agriculture finance (credit) 

3. Decision on the use of credit, Principles of farm credit (Equity or 

increasing Risk, Added Cost and Added Return, Cost of Credit and no 

loss no profit goal of farming and opportunity cost Principle) 

Types of loans and classification of agricultural credit. 

Qualifications of a borrower, Analysis and three R’s and crdit (Return, 

Repayment Capacity and Risk-Bearing Capacity). Analysis of three G’s 

of credit (character, capacity and capital). 

4. 

5. 

6. Types of loan, according to liquidity, budgeted loan, loan amortization, 

Even payment method, Decreasing method. 

7. 

8. 

Crop index reflecting use and farm finance. 

Role and Rural Credit Institutions (Recommendations of the Banking 

Commission integrated Scheme of Rural Finance (Credit), Institutional 

Agencies, Taccan. 

9. Sources of agricultural finance (Commercial banks, RRB, Lead Bank, 

Lead) Bank, NABARD, Cooperative Credit (PACs, Land Development 

Banks, National cooperative Federation, Farmers Service Cooperatives). 

B. Business Management 

1. Meaning of management, functions of management role of mangers and 

scope of management in agricultural business. Role and objectives in 

management references. 

2. Decision making by individuals as also by groups. 



  
 
 
  

3. 

4. 

5. 

Functional areas of management and their relationship with agriculture 

production, finance, marketing and human resources as coordination 

thereof. 

Importance and nature of planning, useful generalization of planning 

forecasting technique with the help of a planning model, components of 

management, a technique for planning use of manager’s owntime. 

Leadership in Management, Types an Leadership for production, 

planning and control activities (inventory control quality control, cost 

control) and financial management, financial forecasting and planning 

acquisition of funds. 

6. Acquaintance of book-keeping and cash accounts(s). 

Knowledge of business environment for operation of bank 

account cheques, bank draft etc. 



  
 
 
  

Course-VI 

Semester- VI 2+1=3 

COMMUNICATION, DIFFUSION OF 
AGRICULTURE INNOVATION HISTORY AND 

DEVEL OF AGRI, RESEARCH AND DIFFUSION 
OF AGRI INNOVATION (ICAR) 

Meaning and definition of communication. Communication process, 

elements and models of communication process. Types of communication. Key 

communicator Audio visual aids, their use and effectiveness. 

Extension teaching methods- classification, merits and demerits, factors 

affecting selection and use of extension teaching methods,. Mass Media in 

Extension. 

Meaning and definition of innovation, diffusion, adoption, diffusion 

effect and rate of adoption, stages of adoption, factors affection adoption, 

elements of difference between diffusion and communication. Innovation 

decision process, categories of adopters, characteristics of innovations. 

Practical 

1. 

2. 

Preparation, procurement and handling of aids. 

Organizing group discussion, campaign, seminar, exhibition and 

demonstration. 

3. 

4. 

5. 

6. 

Practices in writing news letter, circular letter, radio and television 

scripts on different farm practices. 

Identification of farmers and their categories them in to different 

adopters categories. 

Collection of information from farmers regarding different 

characteristics of innovations. 

Collection of data regarding rate of adoption for the adoption of 

different farm practices in different years. 



  
 
 
  

Course-VII 

Semester- VI 0+1=1 

PLANT PATHOLOGY: MUSHROOM CULTIVATION 
MUSHROOM CULTURE AND LELEMENTARY 

PLANT NEMEOLOGY (ICAR) 

Morphology of edible mushrooms and their classification. Swawn and 

its preparation. Methods of Cultivation of different types of edible mushrooms. 

Mushroom diseases and ests. Mushroom recipies. 

Practical 

(i) Practical record 

Viva voce (ii) 



  
 
 
  

Course-IV 

Semester- VI 2+1=3 

ORNAMENTAL HORTICULTURE 

Importance and scope of ornamental horticulture in India. Cultivation of 

annuals and canna. Commercial cultivation of rose, chrysanthemum, marigold 

and gladiolus; Making and maintenance of Lawn; Making and maintenance of 

Hadge and deging; Elementary Knowledge of common shrubs, climbers and 

trees and their various uses. Indoor gardening; Styles of gardens with special 

reference to Moghul and Japanese gradens: Flower arrangement and techniques 

to prolong vase life of flowers. 

Practical 

Identification of ornamental plants : Preparation of herbaceous border ; 

Practice of making garlands, Bouquet and arrangements in vases; Propagation 

of ornamental plants; Practice of potting and repotting of plants. Visit to 

ornamental gardens and research station. 



  
  

B.Sc. Ag., SEMESTER-VII 

Sl. Department Credit 

Hours 

1+1=2 

1+1=2 

0+1=1 

0+1=1 

0+1=1 

0+1=1 

0+1=1 

0+1=1 

0+1=1 

0+1=1 

0+1=1 

Title of the course 

No. 

1. Agriculture Extension 

2 

3 

4 

5 

6 

7 

8 

9 

Agriculture Economic 

Agriculture Botany 

Agriculture Chemistry 

Agriculture Dairy 

Rural agricultural work 

experience all 

departments related in 

field work 

Agriculture Engineering 

Agriculture Horticulture 

Agriculture Soil conservation 

Agriculture Agronomy 

10- Agriculture Paint Pathology 

11 Agriculture Entomology 



  
 
 
  

Semester- VIII 

RURAL AGRICULTURAL WORK EXPERIENCE 

It is often complained that the agricultural graduates lack professional 

competence and cut a shy figure in facing farmers. Keeping this in view the 

rural agricultural work experience (RAWE) is included in the programme. 

Where students will be exposed to rural (Village) environment for 

strenghtening practical training group of students will be associated to farmers. 

Agro- industrial units and agricultural research station for this purpose for a 

period of 3-4 months they will be constantly supervised and evaluated by the 

faculty and a detailed report of the survey and works of the students for the 

period is to be submitted by him. 



  
  

B.Sc. Ag., SEMESTER-VIII 

Sl. Department Credit 

Hours 

Title of the course 

No. 

1. Agronomy 2+1=3 Rainfed Agriculture 

Dry land forming and water shed 

management (ICAR) 

2 

3 

Soil conservation 2+1=3 Silviculture and agroforestry 

Agro forestry and special forestry (ICAR) 

Horticulture 1+1=2 Production technology of medicinal 

aromiatic and spices crops 

Plant corps spices medicinal and aroma 

crops (ICAR) 

4 

5 

Agriculture Soil Chemistry 2+1=3 Management of problems soils and water 

land 

Animal husbandry and 2+1=3 Dairy Chemistry and animal nutrition 

dairy animal nutrition including fortage and 

grasses (ICAR) 

6 Computer 1+1=2 Computer Applications 



  
 
 
  

Semester- VIII 2+1=3 

RAINFED AGRICULTURE 
DRY LAND FORMING AND WATER SHED 

MANAGEMENT (ICAR) 

1. Definition, Characteristics and extent of rainfed/dry alnd farming areas 

in the country and the state of U.P. 

2. 

3. 

Problems in dryland agriculture. 

Moisture conservation practices and use of antitranspirants in dryland 

farming. 

4. 

5. 

Watershed management concept, Principles and practices. 

Selection of suitable crops, crop relations and crop mixtures for various 

categories of rainfed reas. 

Practical 

1. Preparation of crop rotations and cropping schemes for rainfed 

farming and dry land agriculture. 

2. 

3. 

4. 

5. 

6. 

Determination of Soil Moisture constants. 

Studies on moisture depletion pattern and rainfed farming. 

Study of practical application of antitiranspirants. 

Visit to Dry farming research stations. 

Maintenance of practical record. 



  
 
 
  

Semester- VIII 2+1=3 

SILVICLTURE AND AGROFORESTRY AGRO 
FORESTRY AND SPECIAL FORESTRY (ICAR) 

(A) Silviculture: 

1. Definition and scope of silviculture, Forestry, its scope and 

classification. 

2. 

3. 

4. 

Role of forests- geographic, productive and bioaesthetical. 

Elementary idea of forest types. 

Regeneration of forests. 

(a) Natural seed production, seed dispersal, germination and 

seedling establishment. 

(b) Artificial Afforestation, reforestation and their objectives. 

Choice of tree species nursery techniques. 

(B) Agroforestry 

1. 

2. 

3. 

4. 

Definition, concept and need of agro forestry. 

Classification of agro forestry systems. 

Prominent agro forestry system prevailing in Uttar Pradesh. 

Limitaions of agro forestry, choice of tree species for agro forestry for 

fuel, fodder and timber requirement. 

Practical 

1. Afforestation, techniques of problematic sites viz. ravines, saline- 

alkali soils, waterlogged areas, arid areas, hilly areas; roadside 

and canal bank plantation 

2. 

3. 

Nursery techniques- Numerical problems. 

Numerical problems on planting and cost of earthwork 

estimation. 

4. Identification of forest tree species. 



  
 
 
  

Semester- VIII 1+1=2 

PRODUCTION TECHNOLOGY OF MEDICINAL 
AROMIATIC AND SPICES CROPS PLANT CROPS 
SPICES MEDICINAL AND AROMA CROPS (ICAR) 

1. Importance and scope of medicinal, aromatic and spices crops. 

Cultivation of menthe, citronella, Khus, Ocimum, Rauvolifia and 

Dioscoria. 

2. 

3. Cultivation of turmeric, Zinger, Coriander, Zira and Saunf in the North 

Indian Condition. 

Practical 

1. 

2. 

Identification of medicinal and aromatic plants. 

Calculation of the cost of cultivation of menthe, citronella, Rauvolfia 

and Dioscorea. 

3. 

4. 

Practical, Identification and demonstration of spices in the course. 

Visit to commercial growing places and research stations of the 

medicinal, aromatic and spices crops. 



  
 
 
  

Semester- VIII 1+1=2 

MANAGEMENT OF PROBLEM SOIL AND WATER 
LAND 

Management of Problem soil 

1. Saline and sodic soils- Occurrence classification, formation, diagnosis, 

characteristics and management. 

2. Acid Soils- occurrence, formation, diagnosis, characteristics and 

management. 

3. 

4. 

Waterlogged soils- occurrence, characteristics and management. 

Eroded soils: Occurrence characteristics and management. 

Management of Wasteland 

5. 

6. 

7. 

Definition, classification, distribution and extent of wastelands in India 

with particular reference to U.P. and their Management. 

Factors responsible for land degradation and characteristics of different 

types of wastelands. 

Soil Management in Arid and Semiarid areas and sand dune 

Stabilization. 

Practical 

1. Determination of pH, EC, gypsum requirement, lime requirement in 

problem soil. 

2. 

3. 

Determination of specific gravity, bulk density, pore space, soil texture. 

Visit to Area of problem soil. 



  
 
 
  

Semester- VIII 1+1=2 

DAIRY CHEMISTRY AND ANIMAL NUTRITION 
ANIMAL NUTRITION INCLUDING FORTAGE AND 

GRASSES (ICAR) 

Unit-1 The milk and colostrums, secretion of milk, chemical 

composition and physio-chemical properties of milk and 

colostrums, chemical changes occurring during storage of milk, 

Preservation of milk. Adulteration of milk and its detection. 

Chemistry of milk constituents viz. lactose, fat protein, enzymes 

and vitamins. 

Unit-II 

Unit-III Classification of feeding stuffs, composition of Animal body and 

feeds, Functions of food constituents, the digestion and 

absorption of food constituents in ruminates 

Unit-IV 

Unit-V 

The metabolism of fat, carbohydrate and protein. 

Role of minerals, harmons, vitamins and Antibiotics in animals 

feeding with special reference to deficiency diseases. 

Practical 

1. 

2. 

Sampling of milk 

Analysis of milk for TS, SNF, Fat, Total ash, Calcium and 

Phosphorus, 

3. 

4. 

5. 

Determination of lactose in milk and proteins. 

Analysis of feeds for total ash, CaO P O and Proteins. 
1 

2 5 

Demonstration of estimation of Ether Extract and crude fibre in feeds. 



  
 
 

Course 

Semester- VIII 1+1=2 

COMPUTER APPLICATION 

Introduction to computer. A brief history of computing. Data Processing 

and information. Use. Definition, Anatomy, Components, Classification 

of computers. Capability and limitation of computer. Number systems. 

Decimal. Binary, octal, hexadecimal. Character codes. ASCH, EBCDIC, 

BCD. Computer organization-CPU, Input-output devices. Various types 

of memories. Introduction to DOS (Disk operating system). 

Fundamentals of DOS commands, Internal, External, Editor, Files and 

Directory, Elementary Idea of Basic (Computer Language). 

Practical 

Simple Programming Exercises in BASIC 



  

 
 
 
 

Chaudhary Charan Singh University, Meerut 
 

Botany Syllabus for BSc I, II and III Years 
 

Theory Paper’s duration is of Three hours and duration of practicals is Four hours 
  

B.Sc. I Year 
Papers Title of Paper Max. Marks 
Paper I Diversity of Viruses, Bacteria & Fungi 50 

Paper II Diversity of Algae, Lichens, & Bryophytes 50 

Paper III 
Practical 
B.Sc. II Year 
Papers 

Diversity of Pteridophytes & Gymnosperms 
Practical Syllabus based on theory papers 

50 
50 

Title of Paper Max. Marks 
Paper I Diversity of Angiosperms: Systematics, Development 50 

& Reproduction 
Paper II Cytology, Genetics, Evolution & Ecology 50 

Paper III 
Practical 

Plant Physiology and Biochemistry 
Practical Syllabus based on theory papers 

50 
50 

B.Sc. III Year 
Papers Title of Paper Max. Marks 
Paper I Plant Resource Utilization, Palynology, Plant 

Pathology and Biostatistics 50 

Paper II 

Paper III 

Practical 

Molecular Biology & Biotechnology 

Environmental Botany 
50 

50 
50 
600 

Practical Syllabus based on theory papers 
Grand Total 

At least one Field trip in B.Sc. II is compulsory. 



  

 
 
 
  

Subject- Botany 
B.Sc. - First Year 

Practical 
Time: 4.00 hrs Max Marks: 50 

1- Temporary slide preparation & Identification (Fungi)/Bacteria) 08 Marks 
2- Temporary slide preparation & Identification (Pteridophyte/Gymnosperm) 08 Marks 
3- Temporary Mount & Identification (Algae/ Bryophyte) 
4- Temporary mount of rhizoid/scale/spore; or Gram staining of Bacteria 
4- Identify and Comment upon spots (1-6) 
7- Viva-Voce 

08 Marks 
04 Marks 
12 Marks 
05 Marks 
05 Marks 
50 

8- Practical class record 
Total Marks 

Subject- Botany 
 B.Sc. -Second Year 

Practical 
Time: 4.00 hrs Max Marks: 50 

1- Description, Identification and Classification of given Angiospermic Plant 08 Marks 
08 Marks 2- To perform and write the observations, results & conclusion (Physiology) 

3- Temporary slide preparation & Identification (Anatomy)/ 
Temporary Mount (Embryology)/ Biochemistry / Genetics Exercise 

4- Cytology/Ecology Exercise 
5- Identify and Comment upon spots (1-6) 
6- Viva-Voce 

04 Marks 
08 Marks 
12 Marks 
05 Marks 
05 Marks 
50 

7- Practical class record/ chart/ model/ herbarium 
Total Marks 



  
 
 
  

Subject- Botany 
 B.Sc. - Third Year 

Practical 
Time: 4.00 hrs Max Marks: 50 

1- Biotechnology exercise (Tissue culture based)/ Plant diseases 
2-Environmental Pollution analysis/ Biostatistics exercise 
3-Temporary Mount/ Diagram (Pollen grains) 
4-Structure of Different Molecules/soil types 
5- Identify and Comment upon spots (1-5) 
6- Viva-Voce 
7- Practical class record 
8- Collection of Model, Chart, Project etc. 

Total Marks 

8 Marks 
8 Marks 
5 Marks 
4 Marks 
10 Marks 
5 Marks 
5 Marks 
5 Marks 
50 



  
 
 
  

The course details are as follows:- 

B.Sc. I Year 

Paper I: Diversity of Viruses, Bacteria, & Fungi M.M. 50 

Unit-I 

History, nature and classification of Viruses, Bacteria and Fungi. 

History of virology and bacteriology; prokaryotic and eukaryotic cell structure (bacteria, mycoplasma 

and yeast); structure, classification and nature of viruses; structure (gram positive and gram 

negative) and classification (based on cell structure) of bacteria; classification (Ainsworth), thallus 

organization and reproduction in fungi; economic importance of fungi. 

Unit-II 

Viruses: Genome organisation, replication of plant viruses (tobacco mosaic virus), bacteriophages 

and viroids; techniques in plant viruses - purification, serology and electron microscopy; Economic 

importance of viruses 

Unit-III 

Bacteria: Bacterial genome and plasmids; bacterial reproduction, techniques of sterilisation and 

staining; economic importance. 

Unit-IV 

Fungi:The outline life cycles of the following: 

Mastigomycotina: Albugo, Pythium,; Ascomycotina: Saccharomyces, Aspergillus; Ascobolus; 

Basidiomycotina : Ustilago, Puccinia, Polyporus, Agaricus; Deuteromycotina: Fusarium, Cercospora. 



  
 
 
  

Paper II - Diversity of Algae, Lichens, and Bryophytes M.M. 50 

Unit-I 

General characters. Range of thallus organization, classification, ultrastructure of eukaryotic algal cell 

and cyanobacterial cell, economic importance of algae. Lichens, classification, thallus organization, 

reproduction, physiology and role in environmental pollution. Ecological and economic importance 

of lichens. 

Unit-II 

The characteristics and life cycles of the following:- 

Cyanophyta, Oscillatoria :Chlorophyta Volvox, Hydrodictyon, Oedogonium, 

Chara; Bacillariophyta Navicula; Xanthopyta Vaucheria; Phaeophyta; Ectocarpus, Saragassum, 

Rhodophyta Polysiphonia 

Unit – III 

Bryophytes, general characters, classification, reproduction and affinities. Gametophytic and 

sporophytic organization only of Hepaticopsida : Riccia, Marchantia. 

Unit - IV 

Gametophytic and soporophytic organization only of: 

Anthocerotopsida: Anthoceros; Bryopsida: Pogonatum; 

Paper III – Diversity of Pteridophytes, Gymnosperms and Elementary Palaeobotany M.M. 50 

Unit - I 

Pteridophytes: General features, classification, stelar system and its evolution. Heterospory and 

seed habit. Comparative study of morphology, anatomy, development, vegetative and reproductive 

systems of following: 

Lycopsida - Lycopodium, Selaginella; Psilopsida- Rhynia 

Unit – II 

General and comparative account of gametophytic and sporophytic system only in 

Filicopsida -Pteridium, Equisetum. Marsilea. 

Unit - III 

Gymnosperms: General characters, classification. Comparative study of morphology, anatomy, 

development of vegetative and reproductive parts in: 

Cycadales: Cycas 



  
 
 
  

Unit –IV 

Study of morphology, anatomy, development and reproductive parts in: 

Coniferales – Pinus ; Gnetales - Ephedra 

Affinities and relationship of Gymnosperms, evolutionary significance. 

Elementary Palaeobotany: general account, types of fossils, methods of fossilization and geological 

time scale. 

Books Recommended: 
1. 
2. 

Ganguly and Kar. College Botany Vo. II. Calcutta 
Khan, M.1983 Fundamentals of Phycology. Bishen Singh Mahendra Pal Singh, 
Dehradun 

3. Parihar, N.S. The Biology and Morphology of Bryophytes, Central Book Depo. 
Allahabad. 

4. 
5. 
6. 

Puri, P. 1980. Bryophytes. Atma Ram & Sons, Delhi. 
Sharma, O.P. A Text Book of Bryophyta. 
Singh, V., Pandey, P.C. and Jain, D.K. A text book of botany Vashishta, B.R. Text Book 
of Algae. New Delhi 

7. Parihar, N.S. 1996 Biology & Morphology of Pteridophytes. Central Book Depot, 
Allahabad. 

8. 
9. 
10. 
11. 

Pandey, S.N. A Text book of Pteridophyta 
Sharma, O.P. An Introduction to Gymnosperms, Pragati Prakashan, Meerut. 
Vashishta, P.C. A Text book of Pteridophyta. New Delhi. 
Vashishta, P.C. Text Book of Gymnosperm 



  
 
 
  

B.Sc. II year 

Paper - I: Diversity of Angiosperms: Systematics, Development & Reproduction M.M. 50 

Unit - I 

Systematics 

Principles of classification, Binomial nomenclature; comparative study of different classification 

systems, viz. Linnaeus, Bentham & Hooker, Engler & Prantl, Hutchinson, and Cronquist. 

Herbarium techniques and important Botanic Gardens. 

Unit – II 

Taxonomic study of following families and their economic importance: 

Dicots; Ranunculaceae, Malvaceae, Brassicaceae, Cucurbitaceac, Rosaceae, Leguminosacae, 

Myrtaceae, Rutaceae, Apiaceae, Apocynaceae, Asclepiadaceous, Solanaceae, Convolvulaceae, 

Acanthaceae, Lamiaceae, Asteraceae, Rubiaceae, Verbenaceae, Euphorbiaceae, and Amaranthaceae. 

Monocots: Cyperaceae, Poaceae, Arecaceae. Liliaceae. 

Unit - III 

External morphology of vegetative and floral parts; modifications – phyllodes, cladodes, and 

phylloclades. 

Meristems-kinds study of tissue system - epidermal, ground, and vascular. 

Anatomy of roots, stems, and leaves. Cambium - its function and anomalies in roots and stems; root 

-shoot transition. 

Unit – IV 

Structure and development of male and female gametophytes – microsporogenesis 

microgametogenesis, megasporogenesis, and megagametogenesis, embryo sac types. Double 

fertilization development of embryo, endosperm development and its morphological nature, 

apomixis and polyembryony. 



  
 
 
  

Paper II: Cytology, Genetics, Evolution & Ecology 

Unit - I 

M.M. 50 

Cell structure, cell organelles, nucleus, chromosome structure, nucleosome and solenoid model, 

salivary gland, lampbrush and B chromosomes. 

Cell division – mitosis, meiosis; their significance, chromosomal aberrations, cell cycle. 

Unit- II 

Genetics, laws of inheritance; gene interaction; linkage and crossing over; cytoplasmic inheritance; 

sex determination. 

Unit-III 

Mutation- spontaneous, induced mutations, molecular mechanism and evolutionary significance; 

polyploidy origin, kinds and role in evolution. Evidences and theories of evolution. 

Unit - IV 

Ecology, relation with other disciplines. Plant types: Hydrophytes - Hydrilla, Eichhornia, Nymphaea, 

Typha. 

Xerophytes – Nerium, Casuarina, Asparagus, Calotropis, Parkinsonia. Plant succession – xeroseres, 

hydroseres. Ecosystems - concept, basic types, components, & functioning. Food chain, food web, 

energy flow and productivity. 

Paper III - Plant Physiology and Biochemistry. 

Unit - I 

M.M. 5O 

Plant and water relationship, colligative properties of water. Water uptake, conduction, transpiration, 

mechanism and its regulation by environmental variables. 

Mineral nutrition : Macro, and micronutrients, their role, deficiency and toxicity symptoms, plant 

culture practices, mechanism of ion uptake and translocation. 

Unit - II 

Photosynthesis and Chemosynthesis : photosynthetic pigments, O2 evolution, 

photophosphorylation, CO2 fixation – C-3, C-4 and CAM plants. 

Respiration : aerobic and anaerobic respiration, respiratory pathways glycolysis, krebs 'cycle, electron 



  
 
 
  

transport, oxidative phosphorylation, pentose phosphate pathway, photorespiration, cyanide 

resistant respiration. Lipid biosynthesis and its oxidation. 

Unit - III 

Nitrogen metabolism : atmospheric nitrogen fixation, nitrogen cycle, nitrogen assimilation, 

Growth: general aspects of phytohormones, inhibitors-auxins. kinetin, gibberellins, and ethylene: 

action and their application; photoperiodisin and vernalization. Germination, growth movements, 

abscission and senescence. 

Unit - IV 

Biomolecules : Classification, properties and biological role of carbohydrates, Protein and lipids. 

Chemistry of nucleic acids, vitamins. 

Discovery and nomenclature. Characteristics of enzymes, concepts of holoenzyme, apoenzyme, 

coenzyme and cofactors. Regulation of enzyme activity, Mechanism of action. 

Bioenergetics: Laws of thermodynamics, concept of Gibb's free energy and high energy compounds. 



  
 
 
  

B.Sc. III year 

Paper I Plant Resource utilization, Palynology, Plant Pathology and Biostatistics M.M. 50 marks 

Unit I 

Centres of diversity of plants, origin of crop plants. Domestication and introduction of crop plants. 

Basic concepts of Plant Breeding, hybridization, heterosis. Concepts of sustainable development; 

cultivation, production and uses of - wheat, rice, legumes, sugarcane 

Unit II 

A general account of plants yielding oils, spices, beverages. An account of major fiber, medicinal, 

petro, plants of Uttar Pradesh. 

Unit III 

Etiology of viral, bacterial, fungal and insect-pest diseases: mosaic diseases on tobacco, and 

cucumber, yellow vein mosaic of bhindi; citrus canker, potato scab, little leaf of brinjal; damping off 

of seedlings late blight of potato, red rot of sugarcane 

Integrated pest disease management 

Unit IV 

An introductory knowledge of palynology, morphology, viability and germination of pollens. 

Classification of data, mean, median and mode. Standard deviation, standard error, variance, co- 

relation, χ2 test and experimental designs 

Paper II: Molecular biology and biotechnology 

Unit – I 

M.M. 50 

Nucleic acid as genetic material, nucleotides, structure of nucleic acids, properties of genetic code, 

codons assignments, chain initiation of codons mechanism of protein synthesis and its regulation. 

Unit - II 

Replication of DNA in prokaryotes and eukaryotes, gene expression and regulation. Hormonal 

control and second messengers Ca2+, Cyclic AMP, IP3 etc. 



  
 
 

Unit- III 

Introduction to biotechnology, recombinant DNA technology, biotechnology and healthcare, IPR 

issues. 

Unit- IV 

Plant tissue culture, methods of gene transfer, transgenic plants, , microbial and environmental 

biotechnology. 

Paper III- Environmental botany M.M. 50 

Unit - I 

Mineral resources of planet earth, Conservation of mineral resources. soils; types, properties and 

various problem soils; water; the source of water, physico-chemical and biological properties of 

water. Sustainable management of water; energy resources in India; Forests: global forest wealth, 

importance of forests, deforestation. 

Unit - II 

Environmental pollution : air, water, soil, radioactive, thermal and noise pollutions, their sources, 

effects and control. (greenhouse effect, ozone depletion and acid rain). CO2 enrichment and climate 

change. 

Unit - III 

Biodiversity and Phytogeography : biotic communities and populations, their characteristics and 

population dynamics. Natural vegetation of India, static and dynamic plant geography, basic 

principles governing geographical distribution of plants, endemism. 

Unit - IV 

Conservation of plants resources for agriculture and forestry. 

In situ conservation sanctuaries, national parks, biosphere reserves, wetlands, mangroves. 

Ex situ conservation; botanical gardens, field gene banks, seed banks, cryobanks. 



  

 
 
 

Chaudhary Charan Singh University, Meerut 
 

Chemistry Syllabus for BSc I, II, III Classes 

 

 
                          I Year 
                                    
                                   There shall be three written papers and a practical examination as follows: 
                                                                                                                                       
 
                                                                                                                                       Max. Marks 
  

Paper – I 

Paper – II 

Paper – III 

Inorganic Chemistry 

Organic Chemistry 

Physical Chemistry 

50 

50 

50 

TOTAL 150 

50 PRACTICAL 

GRAND TOTAL 200 

Candidate will be required to pass in Theory and Practical Separately. 



  
  

B.Sc. – I Chemistry (Paper-I) 

Unit – I 

Inorganic Chemistry : 

I. Atomic Structure: 
Idea of de-Broglie matter waves, Heisenberg uncertainty principle, atomic 
orbitals, Schrödinger wave equation, significance of Ψ and Ψ2, quantum 
numbers, radial and angular wave functions and probability distribution curves, 
shapes of s, p, d, orbitals, Aufbau and Pauli exclusion principles, Hund's 
multiplicity rule, Electronic configurations of the elements, effective nuclear 
charge. 

II. Periodic Properties: 
Atomic and ionic radii, ionization energy, electron affinity and electronegativity- 
definition, methods of determination or evaluation, trends in periodic table and 
applications in predicting and explaining the chemical behaviour. 

Unit – II 
III. Chemical Bonding: 

(A) Covalent Bond – Valence bond theory and its limitations, directional 
characteristics of covalent bond, various types of hybridization and 
shapes of simple inorganic molecules and ions, valence shall electron 

+ - pair repulsion (VSEPR) theory to NH , H O , SF , CIF , ICl and H O, 
2 

3 3 4 3 2 

MO theory, homonuclear and heteronuclear (CO and NO) diatomic 
molecules, multicenter bonding in electron deficient molecules, bond 
strength and bond energy, percentage ionic character from dipole 
moment and electro-negativity difference. 

(B) 

(C) 

Ionic Solids – Ionic structures, radius ratio effect and coordination 
number, limitation of radius ratio rule, lattice defects, semiconductors, 
lattice energy and Born-Haber cycle, salvation energy and solubility of 
ionic solids, polarizing power and polarisability of ions, Fajan's rule, 
Metallic bond-free electron, valence bond and band theories. 

Weak Interactions – Hydrogen bonding, Vander Waals forces. 

Unit – III 

IV. 

V. 

s-Block Elements: 
Comparative study, diagonal relationship, salient features of hydrides, solvation 
and complexation tendencies including their function in biosystems, an 
introduction to alkyls and aryls. 

Chemistry of Noble Gasses: 
Chemical properties of the noble gases, chemistry of xenon, structure and 
bonding in xenon compounds. 

Unit – IV 

VI. p-Block Elements: 
Comparative study (including diagonal relationship) of groups 13-17 elements, 
compounds like hydrides, oxides, oxyacids and halides of group 13-16, 
hydrides of boron-diborane and higher boranes, borazine, borohydrides, 
fullerenes, carbides, fluorocarbons, silicates (structural principle), tetrasulphur 
tetra nitride, basic properties of halogens, interhalogens and polyhalides. 



  
  

B.Sc. – I Chemistry (Paper-II) 

Unit – I 

Organic Chemistry : 

I. Structure and Bonding: 
Hybridization, bond lengths and bond angles, bond energy, localized and 
delocalized chemical bonding, van der Waals interactions, inclusion 
compounds, 
hyperconjugation, aromaticity, inductive and field effects, hydrogen bonding. 

clatherates, charge transfer complexes, resonances, 

II. Mechanism of Organic Reactions: 
Curved arrow notation, drawing electron movements with allows, half-headed 
and double-headed arrows, homolytic and heterolytic bond fission, Types of 
reagents – electrophiles and nucleophiles, Types of organic reactions, Energy 
considerations. 

Reactive intermediates – Carbocations, carbanions, free radicals, carbenes, 
arynes and nitrenes (with examples). Assigning formal charges on 
intermediates and other ionic species. 

Methods of determination of reaction mechanism (product analysis, 
intermediates, isotope effects, kinetic and stereochemical studies). 

III. Alkanes and Cycloalkanes: 
IUPAC nomenclature of branched and unbranched alkanes, the alkyl group, 
classification of carbon atom in alkanes, Isomerism in alkanes, sources 
methods of formation (with special reference to Wurtz reaction, Kolbe reaction, 
Corey-House reaction and decarboxylation of carboxylic acids), physical 
properties and chemical reactions of alkanes, Mechanism of free radical 
halogenation of alkanes: orientation, reactivity and selectivity. 

Cycloalkanes – Nomenclature, methods of formation, chemical reactions, 
Baeyer's strain theory and its limitations. Ring strain in small rings 
(cyclopropane and cyclobutane), theory of strain less rings. The case of 
cyclopropane ring, banana bonds. 

Unit – II 

IV. Stereochemistry of Organic Compounds: 
Concept of isomerism, Types of isomerism; 
Optical isomerism – elements of symmetry, molecular chirality, enantiomers, 
stereogenic center, optical activity, properties of enantiomers, chiral and achiral 
molecules with two stereogenic centers, disasteromers, threo and erythro 
diastereomers, meso compounds, resolution of enantionmer, inversion, 
retention and recemization. 

Relative and absolute configuration, sequence rules, D & L and R & S systems 
of nomenclature. 

Geometric isomerism – determination of configuration of geometric isomers, E 
& Z system of nomenclature, geometric isomerism in oximes and alicyclic 
compounds. 

Conformational isomerism – conformational analysis of ethane and n-butane; 
conformations of cyclohexane, axial and equatorial bonds, conformation of 
mono substituted cyclohexane derivatives, Newman projection and Sawhorse 



  
  

formulae, Fischer and flying wedge formulae, Difference between configuration 
and conformation. 

Unit – III 

V. Alkenes, Cycloalkenes, Dienes and Alkynes: 
Nomenclature of alkenes, methods of formation, mechanisms of dehydration of 
alcohols and dehydrohalogenation of alkyl halids, regioselectivity in alcohol 
dehydration, The Saytzeff rule, Hofmann elimination, physical properties and 
relative stabilities of alkenes. 
Chemical reactions of alkenes – mechanism involved in hydrogenation, 
electrophilic and free radical additions, Markownikoff's rule, hydroboration- 
oxidation, oxymercuration-reduction. Epoxidation, ozonolysis, hydration, 
hydroxylation and oxidation with KMnO4, Polymerization of alkenes, 
Substitution at the allylic and vinylic positions of alkenes, Industrial applications 
of ethylene and propene. 
Methods of formation, conformation and chemical reactions of cycloalkenes; 
Nomenclature and classification of dienes : isolated, conjugated and cumulated 
dienes, Structure of allenes and butadiene, methods of formation, 
polymerization, chemical reaction – 1, 2 and 1, 4 additions, Diels-Alder reaction. 
Nomenclature, structure and bonding in alkynes, Methods of formation, 
Chemical reactions of alkynes, acidity of alkynes, Mechanism of electrophilic 
and nucleophilic addition reactions, hydroboration-oxidation, metal-ammonia 
reductions, oxidation and polymerization. 

Unit – IV 

VI. Arenes and Aromaticity: 
Nomenclature of benzene derivatives, The aryl group, Aromatic nucleus and 
side chain, Structure of benzene; molecular formula and kekule structure, 
stability and carbon-carbon bond lengths of benzene, resonance structure, MO 
picture. 
Aromaticity: The Huckle rule, aromatic ions. 
Aromatic electrophilic substitution – general pattern of the mechanism, role of σ 
and π complexes, Mechanism of nitration, halogenation, sulphonation, 
mercuration and Friedel-Crafts reaction. Energy profile diagrams. Activating 
and deactivating substituents, orientation and ortho/para ratio, Side chain 
reactions of benzene derivatives, Birch reduction; 
Methods of formation and chemical reactions of alkylbenzenes, 
alkynylbenzenes and biphenyl, naphthalene and Anthracene; 

VII. Alkyl and Aryl Halides: 
Nomenclature and classes of alkyl halides, methods of formation, chemical 
reactions, Mechanisms of nucleophilic substitution reactions of alkyl halides, 
S 2 and S 1 reactions with energy profile diagrams; N N 

Polyhalogen compounds : Chloroform, carbon tetrachloride; 
Methods of formation of aryl halides, nuclear and side chain reactions; 
The addition-elimination and the elimination-addition mechanisms of 
nucleophilc aromatic substitution reactions; 
Relative reactivities of alkyl halides vs allyl, vingl and aryl halides, Synthesis 
and uses of DDT and BHC. 



  
  

B.Sc. – I Chemistry (Paper-III) 

Unit – I 

Physical Chemistry : 

I. Mathematical Concepts and Computers: 
(A) Mathematical Concepts: 

Logarithmic relations, curve sketching, linear graphs and calculation of 
x 

slopes, differentiation of functions like K , e , X , sin x, log x; maxima and 
n 

x 

minima, partial differentiation and reciprocity relations, Integration of 
some useful/relevant functions; permutations and combinations, 
Factorials, Probability. 

(B) Computers: 

General introduction to computers, different components of a computer, 
hardware and software, input-output devices; binary numbers and 
arithmetic's; introduction to computer languages, programming, 
operating systems. 

Unit – II 

II. Gaseous States: 
Postulates of kinetic theory of gases, deviation from ideal behavior, Vander 
Waals equation of state; 

Critical Phenomena : PV isotherms of real gases, continuity of states, the 
isotherms of vander Waals equation, relationship between critical constants and 
vander Waals constants, the law of corresponding states, reduced equation of 
state. 

Molecular velocities : Root mean square, average and most probable velocities, 
Qualitative discussion of the Maxwell's distribution of molecular velocities, 
collision number, mean free path and collision diameter, Liquification of gases 
(based on Joule – Thomson effect). 

III. Liquid State: 
Intermolecular forces, structure of liquids (a qualitative description). 

Structural differences between solids, liquids and gases; 

Liquid crystals: Difference between liquid crystal, solid and liquid, Classification, 
structure of nematic and cholestric phases, Thermography and seven segment 
cells. 

Unit – III 

IV. Solid States: 
Definition of space lattice, unit cell; 

Laws of crystallography – (i) Law of constancy of interfacial angles, (ii) Law of 
rationality of indices (iii) Law of symmetry, Symmetry elements in crystals. 

X-ray diffraction by crystals, Derivation of Bragg equation, Determination of 
crystal structure of NaCl, KCl and CsCl (Laue's method and powder method). 

V. Colloidal States: 
Definition of colloids, classification of colloids; 



  
  

Solids in liquids (sols): properties – kinetic, optical and electrical; stability of 
colloids, protective action, Hardy-Schulze law, gold number. 

Liquids in liquids (emulsions) : types of emulsions, preparation, Emulsifier, 

Liquids in solids (gels) : classification, preparation and properties, inhibition, 
general application of colloids, colloidal electrolytes. 

Unit – IV 

VI. Chemical Kinetics and Catalysis: 
Chemical kinetics and its scope, rate of a reaction, factors influencing the rate 
of a reaction – concentration, temperature, pressure, solvent, light catalyst, 
concentration dependence of rates, mathematical characteristics of simple 
chemical reactions – zero order, first order, second order, pseudo order, half life 
and mean life, Determination of the order of reaction – differential method, 
method of integration, method of half life period and isolation method. 

Radioactive decay as a first order phenomenon; 

Experimental methods of chemical kinetics: conductometric, potentiometric, 
optical methods, polarimetry and spectrophotometer. 

Theories of chemical kinetics: effect of temperature on rate of reaction, 
Arrhenius equation, concept of activation energy. 

Simple collision theory based on hard sphere model, transition state theory 
(equilibrium hypothesis), Expression for the rate constant based on equilibrium 
constant and thermodynamic aspects. 

Catalysis, characteristics of catalysed reactions, classification of catalysis 
homogeneous and heterogeneous catalysis, enzyme catalysis, miscellanceous 
examples. 



  
  

B.Sc. – I (PRACTICAL) 180 hrs (6 Hrs/week) 

Inorganic Chemistry : 

Semi micro Analysis – cation analysis, separation and identification of ions from 
Grops I, II, III, IV, V and VI, Anion analysis. 

Organic Chemistry : 

Laboratory techniques; 

Calibration of Thermometer: 
0 

80-82 (Naphthalene), 113.5-114 (Acetanilide) 
0 

0 

132.5-133 (Urea), 100 (Distilled Water) 
0 

Determination of melting point: 

Naphthalene 80-820, Benzoic acid 121.5-1220 

Urea 132.5-1330, Succinic acid 184.5-1850 

Cinnamic acid 132.5-1330, Sallicylic acid 157.5-1580 

Acetanilide 113.5-1140, m-Dinitrobenzene 900 

p-Dichlorobenzene 520, Aspirin 1350 

Determination of boiling point: 
0 0 0 0 Ethanol 78 , Cyclohexane 81.4 , Toluene 110.6 , Benzene 80 

Mixed melting point determination: 

Urea-Cinnamic acid mixture of various compositions (1:4, 1:1, 4:1) 

Distillation: 

Simple distillation of ethanol-water mixture using water condenser, 

Distillation of nitrobenzene and aniline using air condenser 

Crystallization: 

Concept of induction of crystallization, 

Phthalic acid from hot water (using fluted filter paper and steamless 
funnel) 

Acetanilide from boiling water 

Naphthalene from ethanol 

Benzoic acid from water 

Decolorisation and crystallization using charcoal: 

Decolorsation of brown sugar (sucrose) with animal charcoal using 
gravity filtration. 

Crystallization and decolorisation of impure naphthalene (100g of 
naphthalene mixes with 0.3 g of Congo Red using 1g decolorizing 
carbon) from ethanol. 



  
  

Sublimation (Siple and Vacuum): 

Camphor, Naphtalene, Phthalic acid and succinic acid. 

Qualitative Analysis: 

Detection of extra elements (N, S and halogens) and functional groups 
(phenolic, carboxylic, carbonyl, esters, carbohydrates, amines, amides, 
nitro and anilide) in simple organic compounds. 

Physical Chemistry : 

Chemical Kinetics: 

1. To determine the specific reaction rate of the hydrolysis of methyl 
acetate/ethyl acetate catalyzed by hydrogen ions at rooms temperature. 
To study the effect of acid strength on the hydrolysis of an ester. 
To compare the strengths of HCl and H SO by studying the kinetics of 

2. 
3. 2 4 

hydrolysis of ethyl acetate. 
To study kinetically the reaction rate of decomposition of iodide by H O . 4. 2 4 

Distribution Law: 

1. 
2. 

To study the distribution of iodine between water and CCl4. 
To study the distribution of benzoic acid between benzene and water. 

Colloids: 

1. To prepare arsenious sulphide sol and compare the precipitating power 
of mono-, bi- and trivalent anions. 

Viscosity, Surface Tension: 

1. 

2. 

3. 

To determine the percentage composition of a given mixture (non 
interacting systems) by viscosity method. 
To determine the viscosity of amyl alcohol in water at different 
concentration and calculate the excess viscosity of these solutions. 
To determine the percentage composition of a given binary mixture by 
surface tension method (acetone & ethyl methyl ketone). 

◌ ◌ ◌ ◌ ◌  



  
  

B.Sc. - SECOND YEAR 

CHEMISTRY 

There shall be three written papers and a practical examination as follows : 

Max. Marks 

Paper – I 

Paper – II 

Paper – III 

Inorganic Chemistry 

Organic Chemistry 

Physical Chemistry 

50 

50 

50 

TOTAL 150 

50 PRACTICAL 

GRAND TOTAL 200 

Candidate will be required to pass in Theory and Practical Separately. 



  
  

B.Sc. – II Chemistry (Paper-I) 

Unit – I 

Inorganic Chemistry : 

I. Chemistry of Elements of First Transition Series 
Characteristic properties of d-block elements. 
Binary compounds (hydrides, carbides and oxides) of the elements of the first 
transition series and complexes with respect to relative stability of their 
oxidation states, coordination number and geometry. 

II. Chemistry of Elements of Second and Third Transition Series 
General characteristics, comparative treatment of Zr/Hf, Nb/Ta, Mo/W in 
respect of ionic radii, oxidation states, magnetic behavior, spectral properties 
and stereochemistry. 

Unit – II 

III. Coordination Compounds 
Werner's coordination theory and its experimental verification, effective atomic 
number concept, chelates, nomenclature of coordination compounds, 
isomerism in coordination compounds, valence bond theory of transition metal 
complexes. 

Unit – III 

IV. 

V. 

Chemistry of Lanthanide Elements 
Electronic structure, oxidation states and ionic radii and lanthanide contraction, 
complex formation, occurrence and isolation, ceric ammonium sulphate and its 
analytical uses. 

Chemistry of Actinides 
Electronic configuration, oxidation states and magnetic properties, chemistry of 
separation of Np, Pu and Am from U. 

Unit – IV 

VI. Oxidation and Reduction 
Electrode potential, electrochemical series and its applications, Principles 
involved in the extraction of the elements. 

VII. Acids and Bases 
Arrhenius, Bronsted-Lowry, the Lux-Flood, solvent system and Lewis concept 
of acids and bases. 

VIII. Non-aqueous Solvents 
Physical properties of a solvent, types of solvents and their general 
characteristics, Reactions in non-aqueous solvents with reference to liquid NH3 
and Liquid SO2. 



  
  

B.Sc. – II Chemistry (Paper-II) 

Unit – I 

Organic Chemistry : 

I. Electromagnetic Spectrum Absorption Spectra 
Ultraviolet (UV) absorption spectroscopy – absorption laws (Beer-Lambert law); 
molar absroptivity, presentation and analysis of UV spectra, types of electronic 
transitions, effect of conjugation. Concept of chromophore and auxochrome, 
Bathochromic, hypsochromic, hyperchromic and hypochromic shifts. U.V. 
spectra of conjugated enes and enones. 

Infrared (I.R.) absorption spectroscopy – molecular vibrations, Hooke's law, 
selection rules, intensity and position of I.R. bands, measurement of I.R. 
spectrum, fingerprint region, characteristic absorptions of various functional 
groups and interpretation of I.R. spectra of simple organic compounds. 

Unit – II 

II. Alcohols 
Classification and nomenclature, 
Monohydric alcohols – nomenclature, methods of formation by reduction of 
Aldehydes, Ketones, Carboxylic acids and Esters, Hydrogen bonding, Acidic 
nature, Reactions of alcohols. 
Dihydric alcohols - – nomenclature, methods of formation, chemical reactions of 
vicinal glycols, oxidative cleavage [Pb(OAc)4 and HIO4] and pinacol- 
pinacolone rearrangement. 
Trihydric alcohols - nomenclature, methods of formation, chemical reactions of 
glycerol. 

III. Phenols : 
Nomenclature, structure and bonding, preparation of phenols, physical 
properties and acidic character, Comparative acidic strengths of alcohols and 
phenols, resonance stabilization of phenoxide ion. Reactions of phenols – 
electrophilic aromatic substitution, acylation and carboxylation. Mechanisms of 
Fries rearrangement, Claisen rearrangement, Gatterman syntheis, Hauben- 
Hoesch reaction, Lederer-Manasse reaction and Reimer-Tiemann reaction. 

Unit – III 

IV. Ethers and Epoxides 
Nomenclature of ethers and methods of their formation, physical properties, 
Chemical reactions – cleavage and autoxidation, Ziesel's method. 
Synthesis of epoxides, Acid and base-catalyzed ring opening of epoxides, 
orientation of epoxide ring opening, reactions of Grignard and organolithium 
reagents with epoxides. 

V. Aldehydes and Ketones: 
Nomenclature and structure of the carbonyl groups, synthesis of aldehydes and 
ketones with particular reference to the synthesis of aldehydes from acid 



  
  

chlorides, synthesis of aldehydes and ketones uses 1, 3-dithianes, synthesis of 
ketones from nitrites and from carboxylic acids, Physical properties. 

Mechanism of nucleophillic additions to carbonyl group with particular emphasis 
on benzoin, aldol, Perkin and Knoevenagel condensations, Condensation with 
ammonia and its derivatives. Wittig reaction, Mannich reaction. 

Use of acetals as protecting group, Oxidation of aldehydes, Baeyer-Villiger 
oxidation of Ketones, Cannizzaro reaction, MPV, Clemmensen, Wolff-Kishner, 
LiAlH4 and NaBH4 reductions. Halogenation of enolizable ketones An 
introduction to α, β unsaturated aldehydes and Ketones. 

Unit – IV 

VI. Carboxylic Acids: 
Nomenclature, structure and bonding, physical properties, acidity of carboxylic 
acids, effects of substituents on acid strength, Preparation of carboxylic acids, 
Reactions of carboxylic acids, Hell-Volhard-Zelinsky reaction, Synthesis of acid 
chlorides, esters and amides, Reduction of carboxylic acids, Mechanism of 
decarboxylation. 
Methods of formation and chemical reactions of halo acids, Hydroxy acids: 
malic, trartaric and citric acids. 
Methods of formation and chemical reactions of unsaturated monocarboxylic 
acids. 
Dicarboxylic acids: methods of formation and effect of heat and dehydrating 
agents. 

VII. Carboxylic Acid Derivatives 
Structure and nomenclature of acid chlorides, esters, amides (urea) and acid 
anyhydrides. 

Relative stability of acyl derivatives, Physical properties, interconversion of acid 
derivatives by nucleophilic acyl substitution. 

Preparation of carboxylic acid derivatives, chemical reaction. Mechanisms of 
esterificaton and hydrolysis (acidic and basic) 

VIII. Organic Compounds of Nitrogen: 
Preparation of nitroalkanes and nitroarenes, Chemical reactions of nitroalkanes. 
Mechanisms of nuclephilc substitution in nitroarenes and their reductions in 
acidic, neutral and alkaline media, Picric acid. 

Halonitroarenes: reactivity, Structure and nomenclature of amines, physical 
properties, Stereochemistry of amines, Separation of a mixture of primary, 
secondary and tertiary amines. Structural features effecting basicity of amines. 
Amine salts as phase-transfer catalysts, Preparation of alkyl and aryl amines 
(reduction of nitro compounds, nitrities), reductive amination of aldehydic and 
ketonic compounds, Gabriel-phthalimide reaction, Hofmann bromamide 
reaction. Reactions of amines, electrophilic aromatic substituton in aryl amines, 
reactions of amines with nitrous acid. Synthetic transformations of aryl 
diazonium salts, azo coupling. 



  
  

B.Sc. – II Chemistry (Paper-III) 

Unit – I 

Physical Chemistry : 

(Thermodynamics & Chemical Equilibrium) 

I. Thermodynamics – I 
Definitions of thermodynamic terms : 

System, surroundings etc. Types of systems, intensive and extensive 
properties, State and path functions and their differentials, Thermodynamic 
processes, concept of heat and work. 

First Law of Thermodynamics : 

Statement, definition of internal energy and enthalpy, Heat capacity, heat 
capacities at constant volume and pressure and their relationship, Joule's law – 
Joule-Thomson coefficient and inversion temperature. Calculation of w, q, dU & 
dH for the expansion of ideal gases under isotheral and adiabatic conditions for 
reversible process. 

Thermochemistry : 

Standard state, standard enthalpy of formation – Hess's Law of heat 
summation and its applications, Heat of reaction at constant pressure and at 
constant volume, Enthalpy of neutralization, Bond dissociation energy and its 
calculation from thermo-chemical data, temperature dependence of enthalpy, 
Kirchhoff's equation 

Unit – II 

II. Chemical Equilibrium 
Equilibrium constant and free energy, Thermodynamic derivation of law of mass 
action, Le Chatelier's principle 
Reaction isotherm and reaction isochore – Clapeyron-clausius equation and its 
applications. 

III. Thermodynamics – II 
Second Law of Thermodynamics : 

Need for the law, different statements of the law, Cornot's cycle and its 
efficiency, Carnot's theorem. Thermodynamic scale of temperature. 

Concept of entropy: 

Entropy as a state function, entropy as a function of V & T, entropy as a 
function of P & T, entropy change in physical change, clausius inequality, 
entropy as a criteria of spontaneity and equilibrium, Equilibrium change in ideal 
gases and mixing of gases. 



  
  

Gibbs and Helmholtz functions: 

Gibbs function (G) and Helmhotz function (A) as thermodynamic 
quantities, A & G as criteria for thermodynamic equilibrium and spontaneity, 
their advantage over entropy change, Variation of G and A with P, V and T. 

Third Law of Thermodynamics: 

Nernst heat theorem, statement and concept of residual entropy. 
Nernst distribution law – thermodynamic derivation, applications. 

Unit – III 

(Electrochemistry – I & Solutions) 

IV. Electrochemistry – I: 
Electrical transport:- Conduction in metals and in electrolyte solutions, 
specific conductance molar and equivalent conductance, measurement of 
equivalent conductance, variation of molar equivalent and specific conductance 
with dilution. 

Migration of ions and Kohlrausch's law, Arrhenius theory of electrolyte 
dissociation and its limitations, weak and strong electrolytes, Ostwald's dilution 
law its uses and limitations, Debye-Huckel-Onsager's equation for strong 
electrolytes (elementary treatment only), Transport number, definition and 
determination by Hittorf's method and moving boundary method. 

Applications of conductivity measurements: determination of degree of 
dissociation, determination of Ka of acids, determination of solubility product of 
a sparingly soluble salt, conductometric titrations. 

V. Solutions: 
Liquid – Liquid mixtures- Ideal liquid mixtures, Raoult's and Henry's law, Non- 
ideal system-azeotropes – HCl-H2O and ethanol – water systems. 

Partially miscible liquids- Phenol – water, trimethylamine – water, nicotine-water 
systems, Immiscible liquids, steam distillation. 

Unit – IV 

(Electrochemistry – II & Phase Equilibrium) 

VI. Electrochemistry – II: 
Types of reversible electrodes – gas-metal ion, metal-ion, metal- 

insoluble salt-anion and redox electrodes, Electrode reactions, Nernst equation, 
derivation of cell E.M.F. and single electrode potential, strandard hydrogen 
electrode-reference electrodes and their applications, standard electrode 
potential, sign conventions, electrochemical series and its significance. 

Electrolytic and Galvanic cells–reversible and irreversible cells, 
conventional representation of electrochemical cells; 

EMF of a cell and its measurements, Computation of cell EMF, 
Calculation of thermodynamic quantities of cell reactions (∆G, ∆H and K) 

Concentration cell with and without transport, liquid junction potential, 
application of concentration cells, valency of ions, solubility product and activity 
coefficient, potentiometric titrations. 

Definition of pH and pKa, determination of pH using hydrogen, 
quinhydrone and glass electrodes, by potentiometric methods; 



  
 
 
  

Buffers – Mechanism of buffer action, Henderson-Hazel equation, 
application of buffer solution, Hydrolysis of salts 

VII. Phase Equilibrium: 

Statement and meaning of the terms-phase, component and degree of 
freedom, derivation of Gibb's phase rule, phase equilibria of one component 
system-water, 'CO2' and 'S' systems 

Phase equilibria of two component system – solid liquid equilibria simple 
eutectic – Bi-Cd, Pb-Ag systems, desilverisation of lead. 

Solid solutions – compound formation with congruent melting point (Mg-Zn) 
and incongruent melting point, (FeCl -H O) and (CuSO -H O) system 3 2 4 2 



  
  

B.Sc. – II (Practical) 180 hrs. (6 hrs/week) 

Inorganic Chemistry : 

Calibration of fractional weights, pipettes and burettes, Preparation of standards 
solutions, Dilution – 0.1 M to 0.001 M solutions. 

Quantitative Analysis: 

Volumetric Analysis : 

(a) 

(b) 

(c) 

Determination of acetic acid in commercial vinegar using NaOH. 

Determination of alkali content – antacid tablet using HCl. 

Estimation of calcium content in chalk as calcium oxalate by 
permanganometry. 

(d) 

(e) 

(f) 

Estimation of hardness of water by EDTA. 

Estimation of ferrous and ferric by dichromate method. 

Estimation of copper using thiosulphate. 

Gravimetric Analysis : 

Analysis of Cu as CuSCN and Ni as Ni (dimethylgloxime). 

Organic Chemistry : 

Laboratory Techniques 

A. Thin Layer Chromatography 

Determination of Rƒ values and identification of organic compounds: 

(a) 

(b) 

Separation of green leaf pigments (spinach leaves may be used). 

Preparation of separation of 2, 4-dinitrophenylhydrazones of acetone, 2- 

butanone, hexan-2, and 3-one using toluene and light petroleum (40:60) 

Separation of a mixture of dyes using cyclohexane and ethyl acetate 

(8.5:1.5). 

(c) 

B. Paper Chromatography: Ascending and Circular 

Determination of Rƒ values and identification of organic compounds: 

(a) 

(b) 

(c) 

Separation of a mixture of phenylalanine and glycine, Alanine and 

aspartic acid, Leucine and glutamic acid, Spray reagent – ninhydrin. 

Separation of a mixture of D, L – alanine, glycine, and L-Leucine using n- 

butanol:acetic acid:water (4:1:5), Spray reagent – ninhydrin. 

Separation of monosaccharide – a mixture of D-galactose and D- 

fructose using n-butanol:acetone:water (4:5:1), spray reagent – aniline 

hydrogen phthalate. 



  
  

Qualitative Analysis: 

Identification of an organic compound through the functional group analysis, 
determination of melting point and preparation of suitable derivatives. 

Physical Chemistry : 

Transition Temperature 

1. Determination of the transition temperature of the given substance by 
thermometric /dialometric method (e.g. MnCl .4H O/SrBr .2H O). 2 2 2 2 

Phase Equilibrium 

2. To study the effect of a solute (e.g. NaCl, succinic acid) on the critical 
solution temperature of two partially miscible liquids (e.g. phenol-water 
system) and to determine the concentration of that solute in the given 
phenol-water system. 

3. To construct the phase diagram of two component (e.g. diphenylamine – 
benzophenone) system by cooling curve method. 

Thermochemistry 

1. 

2. 

To determine the solubility of benzoic acid at different temperatures and 
to determine ∆H of the dissolution process. 
To determine the enthalpy of neutralization of a weak acid/weak base 
versus strong base/strong acid and determine the entrhalpy of ionization 
of the weak acid/weak base. 

3. To determine the enthalpy of solution of solid calcium chloride and 
calculate the lattice energy of calcium chloride from its enthalpy data 
using Born Haber Cycle. 

◌ ◌ ◌ ◌ ◌  



  
  

B.Sc. - THIRD YEAR 

CHEMISTRY 

There shall be three written papers and a practical examination as follows: 

Max. Marks 

Paper – I 

Paper – II 

Paper – III 

Inorganic Chemistry 

Organic Chemistry 

Physical Chemistry 

75 

75 

75 

TOTAL 225 

75 PRACTICAL 

GRAND TOTAL 300 

Candidate will be required to pass in Theory and Practical Separately. 



  
  

B.Sc. – III Chemistry (Paper-I) 

Unit – I 

Inorganic Chemistry : 

I. Metal-ligand bonding in Transition Metal Complexes 
Limitations of valance bond theory, an elementary idea of crystal field theory, 
crystal field splitting in octahedral, tetrahedral and square planner complexes, 
factors affecting the crystal-field parameters. 

II. Thermodynamic and Kinetic Aspects of Metal Complexes 
A brief outline of thermodynamics stability of metal complexes and factors 
affecting the stability, stability constants of complexes and their determination, 
substitution reactions of square planar complexes. 

Unit – II 

III. 

IV. 

Magnetic Properties of Transition Metal Complexes 
Types of magnetic behavior, methods of determining magnetic susceptibility, 

spin-only formula, L-S coupling, correlation of µs and µeff values, orbital 
contribution to magnetic moments, application of magnetic moment data for 3d- 
metal complexes. 

Electronic spectra of Transition Metal Complexes 
Types of electronic transitions, selection rules for d-d transitions, spectroscopic 
ground states, spectrochemical series, Orgel-energy level diagram for d1 and d9 

3+ 

states, discussion of the electronic spectrum of [Ti(H O) ] complex ion. 2 6 

Unit – III 

V. Organometallic Chemistry 
Definition, nomenclature and classification of organometallic compounds, 

Preparation, properties, bonding and applications of alkyls and aryls of Li, Al, 
Hg, Snl. 

Metal carbonyls: 18 electron rule, preparation, structure and nature of bonding 
in the mononuclear carbonyls. 

VI. Silicones and Phosphazenes 
Silicones and phosphazenes as examples of inorganic polymers, nature of 
bonding in triphosphazenes. 

Unit – IV 

VII. Hard and Soft Acids and Bases (HSAB) 
Classification of acids and bases as hard and soft, Pearson's HSAB concept, 
acid-base strength and hardness and softness, Symbiosis, theoretical basis of 
hardness and softness, electro negativity and hardness and softness. 

VIII. Bioinorganic Chemistry 
Essential and trace elements in biological processes, metalloporphyrins with 
special reference to hemoglobin and myoglobin, Biological role of alkali and 
alkaline earth metal ions with special reference to Ca2+. 



  
  

B.Sc. – III Chemistry (Paper-II) 

Unit – I 

Organic Chemistry : 

I. Spectroscopy 
Nuclear magnetic resonance (NMR) spectroscopy, Proton magnetic resonance 
(1H NMR) spectroscopy, nuclear shielding and deshielding, chemical shift and 
molecular structure, spin-spin splitting and coupling constants, areas of signals, 
interpretation of 1H NMR spectra of simple organic molecules such as ethyl 
bromide, ethanol, acetaldehyde, 1, 1, 2-tribromoethane, ethyl acetate, toluene 
and acetophenone, Problems pertaining to the structures elucidation of simple 
organic compounds using UV, IR and 1H NMR spectroscopic, techniques. 

Unit – II 

II. Organometallic Compounds 
Organomagnesium compounds : the Grignard reagents, formation, structure 
and chemical reactions. 

Organozinc compounds: formation and chemical reactions. 

Organolithium compounds: formation and chemical reactions. 

III. 

IV. 

Organosulphur Compounds 
Nomenclature, structural formation, methods of formation and chemical 
reactions of thiols, thioethers, sulphonic acids, sulphonamides and 
Sulphaguanidine. 

Hetrocyclic Compounds 
Introduction : Molecular orbital picture and aromatic characteristics of pyrrole, 
furan, thiophene and pyridine, Methods of synthesis and chemical reactions 
with particular emphasis on the mechanism of electrophilic substitution, 
Mechanism of nucleophilic substitution reaction in pyridine derivatives, 
Comparison of basicity of pyridine, piperidine and pyrrole. 

Introduction to condensed five and six membered heterocycles, Preparation 
and reactions of indole, quinoline and isoquinoline with special reference to 
Fisher indole synthesis, Skraup synthesis and Bischler-Nepieralski synthesis, 
Mechanism of electrophilc substitution reactions of indole, quinoline and 
isoquinoline. 

Unit – III 

V. Carbohydrates 
Classification and nomenclature, Monosaccharides, mechanism of osazone 
formation, interconversion of glucose and fructose, chain lengthening and chain 
shortening of aldoses. Configuration of monosaccharides, Erythro and threo 
diastereomers, Conversion of glucose intro mannose, Formation of glcosides, 
ethers and esters, Determination of ring size of monosaccharides, Cyclic 
structure of D(+)-glucose, Mechanism of mutarotation. 

Structures of ribose and deoxyribose, 

An introduction to disaccharides (maltose, sucrose and lactose) and 
polysaccharides (starch and cellulose) without involving structure 
determination. 



  
  

VI. Amino Acids, Peptides, Proteins and Nucleic Acids: 
Classification, structure and stereochemistry of amino acids, Acid-base 
behaviour isoelectric point and electrophoresis, Preparation and reactions of α- 
amino acids, Structure and nomenclature of peptides and proteins, 
Classification of proteins, peptide structure determination, end group analysis, 
selective hydrolysis of peptides, classical peptide synthesis, solid-phase 
peptide synthesis, Structures of peptides and proteins, Levels of protein 
structure, Protein denaturation/ renaturation; 

Nucleic acids : Introduction, constituents of nucleic acids, Ribonucleosides and 
ribonucleotides, The double helical structure of DNA. 

Unit – IV 

VII. Fats, Oils and Detergents 
Natural fats, edible and industrial oils of vegetable origin, common fatty acids, 
glycerides, hydrogenation of unsaturated oils, Saponification value, iodine 
value, acid value, Soaps, synthetic detergents, alkyl and aryl sulphonates. 

VIII. Synthetic Polymers 
Addition or chain-growth polymerization, Free radical vinyl polymerization, ionic 
vinyl polymerization, Ziegler-Natta polymerization and vinyl polymers, 

Condensation or step growth-polymerization, Polyesters, plyamides, phenol 
formaldehyde resins, urea formaldehyde resins, epoxy resins and 
polyurethanes, Natural and synthetic rubbers, Elementary idea of organic 
conducting polymers. 

IX. 

X. 

Synthetic Dyes 
Colour and constitution (electronic Concept), Classification of dyes, Chemistry 
and synthesis of Methyl orange, Congo red, Malachite green, crystal violet, 
phenolphthalein, fluorescein, Alizarin and Indigo. 

Organic Synthesis via Enolates 
Acidity of α-hydrogens, alkylation of diethyl malonate and ethyl acetoacetate, 
Synthesis of ethyl acetoacetate: the Claisen condensation, Keto-enol 
tautomerism of ethyl acetoacetate. 

Alkylation of 1, 3-dithianes, Alkylation and acylation of enamines. 



  
  

B.Sc. – III Chemistry (Paper-III) 

Unit – I 

Physical Chemistry : 

(Introductory Quantum Mechanics, Spectroscopy, Physical Properties and 
Molecular Structure) 

I. Introductory Quantum Mechanics: 
Black-body radiation, Planck's radiation law, photoelectric effect, heat capacity 
of solids, Bohr's model of hydrogen atom (without derivation) their solution of 
overall solution and its defects, Compton effect, de-Broglie's hypothesis, the 
Heisenberg's uncertainty principle, Hamiltonian Operator. 

II. Spectroscopy: 
Introduction : electromagnetic radiation, regions of the spectrum, basic features 
of different spectrophotometers, statement of the born-oppenheimer 
approximation, degrees of freedom. 

III. Physical Properties and Molecular Structure: 
Optical activity, polarization – (Clausius – Mossotti equation), orientation of 
dipoles in an electric field, dipole moment, induced dipole moment, 
measurement of dipole moment-temperature method and refractivity method, 
dipole moment and structure of molecules, magnetic properties- 
paramagnetism, diamagnetism and ferromagnetic, Magnetic susceptibility, its 
measurements and its importance. 

Unit – II 

IV. Elementary Quantum Mechanics: 
Schrödinger wave equation and its importance, physical interpretation of 

the wave function, postulates of quantum mechanics, particle in a one 
dimensional box. 

Schrödinger wave equation for H-atom, separation into three equations 
(without derivation), quantum numbers and their importance, hydrogen like 
wave functions, radial wave functions, angular wave functions. 

Molecular orbital theory, basic ideas – criteria for forming M.O. from 
+ A.O., construction of M.O's by LCAO – H ion, calculation of energy levels from 2 

wave functions, physical picture of bonding and anti-bonding wave functions, 
concept of σ, σ*, π, π* orbitals and their characteristics, Hybrid orbitals – sp, 

3 2 2 sp , sp , calculation of coefficients of A.O's used in sp and sp hybrid orbitals 
and interpretation of geometry. 

Introduction to valence bond model of H2, comparison of M.O. and V.B. 
models. 

Unit – III 

V. Rotational Spectrum: 
Diatomic Molecules: Energy levels of a rigid rotor (semi-classical principles), 
selection rules, spectral intensity, distribution using population distribution 
(Maxwell-Boltzmann distribution) determination of bond length, qualitative 
description of non-rigid rotor, isotope effect. 



  
  

Vibrational Spectrum : 

Infrared Spectrum: Energy levels of simple harmonic oscillator, selection 
rules, pure vibrational spectrum, intensity, determination of force constant and 
qualitative relation of force constant and bond energies, effect of anharmonic 
motion and isotope on the spectrum, idea of vibrational frequencies of different 
functional groups. 

Raman Spectrum : Concept of polarizability, pure rotational and pure 
vibrational Raman spectra of diatomic molecules, selection rules. 

Electronic Spectrum : Concept of potential energy curves for bonding and 
antibonding molecular orbitals, qualitative description of selection rules and 
Franck-Condon principle. 

Qualitative description of σ, π and η M.O. their energy levels and the respective 
transition. 

Unit – IV 

(Photochemistry, Solutions, Dilute Solutions and Colligative Properties) 

VI. Photochemistry : 
Interaction of radiation with matter, difference between thermal and 
photochemical processes, Laws of photochemistry: Grothus – Drapper law, 
Stark – Einstein law, Jablonski diagram depicting various processes occurring 
in the excited state, qualitative description of fluorescence, phosphorescence, 
non- radiative processes (internal conversion, intersystem crossing), quantum 
yield, photosensitized reactions – energy transfer processes (simple examples), 
Kinetics of Photo chemical reaction. 

Solutions, Dilute Solutions and Colligative Properties: 
Ideal and non-ideal solutions, methods of expressing concentrations of 
solutions, activity and activity coefficient. 

Dilute solution, colligative properties, Raoult's law, relative lowering of 
vapour pressure, molecular weight determination, Osmosis, law of osmotic 
pressure and its measurement, determination of molecular weight from osmotic 
pressure, Elevation of boiling point and depression of freezing, Thermodynamic 
derivation of relation between molecular weight and elevation in boiling point 
and depression in freezing point. Experimental methods for determining various 
colligative properties. 

Abnormal molar mass, Van't Hoff factor, Colligative properties of degree 
of dissociation and association of solutes. 



  
  

B.Sc. – III (PRACTICAL) 180 hrs. (12 hrs./week) 

Inorganic Chemistry : 

Synthesis and Analysis: 

(a) Preparation of sodium trioxalator ferrate (III), Na [Fe(C O ) ] and 
2 4 3 

3 

determination of its composition by permagonometry. 
(b) 
(c) 
(d) 

Preparation of Ni-DMG complex, [Ni(DMG)2] 
Preparation of copper tetraammine complex. [(Cu(NH ) ]SO . 3 4 

Preparation of cis-and trans-bisoxalato diaqua chromate (III) ion. 
4 

Instrumentation: 

Colorimetry 

(a) Job's method (b) 
Adulteration – Food stuffs. 
Effluent analysis, water analysis 

Mole-ratio method 

Solvent Extraction 

Separation and estimation of Mg(II) and Fe(II) 

Ion Exchange Method 

Separation and estimation of Mg(II) and Zn(II) 

Organic Chemistry : 

Laboratory Techniques: 

Steam Distillation 

Naphtalene from its suspension in water 
Clove oil from cloves 
Separation of o-and p-nitrophenols 

Column Chromatography 

Separation of fluorescein and methylene blue 
Separation of leaf pigments from spinach leaves 
Resolution of racemic mixture of (+) mandelic acid 

Qualitative Analysis 

Analysis of an organic mixture containing two solid components 
using water, NaHCO3, 
NaOH for separation and preparation of suitable derivatives 

Synthesis of Organic Compounds 

(a) 

(b) 

(c) 

Acetylation of salicylic acid, aniline, glucose and hydroquinone, 
Benzoylation of aniline and phenol 
Aliphatic electrophlic substitution 
Preparation of iodoform from ethanol and acetone 
Aromatic electrophilic substitution 
Nitration 

Preparation of m-dinitrobenzene 



  
 

Preparation of p-nitroacetanilide 

Halogenation 
Preparation of p-bromoacetanilide 
Preparation of 2, 4, 6-tribromophenol 

(d) 

(e) 

(f) 

Diazotization/coupling 
Preparation of methyl orange and methyl red 
Oxidation 
Preparation of benzoic acid from toluence 
Reduction 
Preparation of aniline from nitrobenzene 
Preparation of m-nitroaniline from m-dinitrobenzene 

Stereochemical Study of Organic Compounds via Models 

R and S configuration of optical isomers 
E, Z configuration of geometrical isomers 
Coformational analysis of cyclohexanes and substituted 
cyclohexanes 

Physical Chemistry : 

Electrochemistry: 

1. To determine the strength of the given acid conductometrically using 
standard alkali solution. 

2. to determine the solubility and solubility of a sparingly soluble electrolyte 
conducometrically. 

3. to study the saponification of ethyl acetate condutometrically. 
4. To determine the ionization constant of a weak acid condutometrically. 
5. To titrate potentiometrically the given ferrous ammonium sulphate 

solution using KMnO /K Cr O as titrant and calculate the redox potential 4 2 2 7 

of Fe++/Fe+++ system on the hydrogen scale. 

Refractrometry, Polarimetry: 

1. To verify law of refraction of mixtures (e.g. of glycerol and water) using 
Abbe's refractometer. 

2. To determine the specific rotation of a given optically active compound. 
3. To determine stoichiometry and stability constant of complexes. 

Molecular Weight Determination: 

1. Determination of molecular weight of a non-volatile solute by Rast 
method/ Beckmann freezing point method. 

2. Determination of the apparent degree of dissociation of an electrolyte 
(e.g., NaCl) in aqueous solution at different concentrations by 
ebullioscopy. 

Colorimetry: 

1. To verify Beer – Lambert Law for KMnO /K Cr O and determining the 
4 

2 2 7 

concentration of the given solution of the substance from absorption 
measurement. 

◌ ◌ ◌ ◌ ◌  
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Physics Syllabus for BSc I, II and III Year Classes 
  

B.Sc.- FIRST YEAR 

Max. Marks 

PAPER I 

PAPER II 

PAPER III 

MECHANICS AND WAVE MOTION 

KINETIC THEORY AND THERMODYNAMICS 

CIRCUIT FUNDAMENTALS AND BASIC 

ELECTRONICS 

50 

50 

50 

PRACTICAL TWO PRACTICALS (30 MARKS) + VIVA (10 

MARKS) + RECORD (10 MARKS) 

TOTAL 

50 

200 

        Candidate must obtain minimum pass marks in Theory and Practical Examinations separately. 
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PAPER I - MECHANICS AND WAVE MOTION 

UNIT-I 

Inertial reference frame, Newton’s laws of motion, Dynamics of particle in 

rectilinear and circular motion, Conservative and Non -conservative forces, 

Conservation of energy, liner momentum and angular momentum, Collision in 

one and two dimensions, cross section. 

UNIT -II 

Rotational energy and rotational inertia for simple bodies, the combined 

translation and rotational and motion of a rigid body on horizontal and inclined 

planes, Simple treatment of the motions of a top. Relations between elastic 

constants, bending of Beams and Torsion of Cylinder. 

UNIT - III 

Central forces, Two particle central force problem, reduced mass, relative and 

centre of mass motion, Law of gravitation, Kepler’s laws, motions of planets 

and satellites, geo-stationary satellites. 

UNIT IV 

Simple harmonic motion, differential equation of S. H. M. and its solution, uses 

of complex notation, damped and forced vibrations, composition of simple 

harmonic motion. 

Differential equation of wave motion, plane progressive waves in fluid media, 

reflection of waves, phase change on reflection, superposition, stationary 

waves, pressure and energy distribution, phase and group velocity. 

Text and Reference Books 

EM Purcell, Ed: “Berkeley Physics Course, Vol. 1, Mechanics” (McGraw- 

Hill). RP Feymman, RB Lighton and M Sands; “The Feymman Lectures in 

Physics”, Vol. 1 (BI Publications, Bombay, Delhi, Calcutta, Madras). 

J.C. Upadhyay: ‘Mechanics’. 
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D.S, Mathur “Mechanics”, 

P.K. Srivastava: “Mechanics” (New Age International). 

PAPER II- KINETIC THEORY AND THERMODYNAMICS 

UNIT-I 

Ideal Gas: Kinetic model, Deduction of Boyle’s law, interpretation of 

temperature, estimation of r.m.s. speeds of molecules. Brownian motion, 

estimate of the Avogadro number. Equipartition of energy, specific heat of 

monatomic gas, extension to di- and triatomic gases, Behaviour at low 

temperatures. Adiabatic expansion of an ideal gas, applications to atmospheric 

physics. 

Real Gas: Vander Waals gas, equation of state, nature of Van der Waals 

forces, comparison with experimental P-V curves. The critical constants, gas 

and vapour. Joule expansion of ideal gas, and of a Vander Waals gas, Joule 

coefficient, estimates of J-T cooling. 

UNIT -II 

Liquefaction of gases: Boyle temperature and inversion temperature. Principle 

of regenerative cooling and of cascade cooling, liquefaction of hydrogen and 

helium. Refrigeration cycles, meaning of efficiency. 

Transport phenomena in gases: Molecular collisions, mean free path and 

collision cross sections. Estimates of molecular diameter and mean free path. 

Transport of mass, momentum and energy and interrelationship, dependence on 

temperature and pressure. 

UNIT - III 

The laws of thermodynamics: The Zeroth law, various indicator diagrams, 

work done by and on the system, first law of thermodynamics, internal energy 

as a state function and other applications. Reversible and irreversible changes, 

Carnot cycle and its efficiency, Carnot theorem and the second law of 

thermodynamics. Different versions of the second law, practical cycles used in 

internal combustion engines. Entropy, principle of increase of entropy. The 
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thermodynamic scale of temperature; its identity with the perfect gas scale. 

Impossibility of attaining the absolute zero; 

third law of thermodynamics. Thermodynamic relationships: Thermodynamic 

variables; extensive and intensive, Maxwell’s general relationships, application 

to Joule-Thomson cooling and adiabatic cooling in a general system, Van der 

Waals gas, Clausius-Clapeyron heat equation. Thermodynamic potentials and 

equilibrium of thermodynamical systems, relation with thermodynamical 

variables. Cooling due to adiabatic demagnetization, production and 

measurement of very low temperatures. 

UNIT -IV 

Blackbody radiation: Pure temperature dependence, Stefan-Boltzmann 

law, pressure of radiation, spectral distribution of Black body radiation, Wien’s 

displacement law, Rayleigh-Jean’s law, Plank's law the ultraviolet catastrophy. 

Text and Reference Books 

G.G. Agarwal and H.P. Sinha “Thermal Physics” 

S.K. Agarwal and B.K. Agarwal “Thermal Physics” 

PAPER III - CIRCUIT FUNDAMENTALS AND BASIC 

ELECTRONICS 

UNIT-I 

Growth and decay of currents through inductive resistances, charging and 

discharging 

in R.C. and R.L.C. circuits, Time constant, Measurement of high resistance. 

A.C. Bridges, Maxwell’s and Scherings Bridges, Wien Bridge. 

THINLY, NORTON and Superposition theorems and their applications. 

UNIT -II 

Semiconductors, intrinsic and extrinsic semiconductors, n-type and p-type 

semiconductors, unbiased diode forward bias and reverse bias diodes, diode as 
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a rectifier, diode characteristics, zener diode, avalanche and zener breakdown, 

power supplies, rectifier, bridge rectifier, capacitor input filter, voltage 

regulation, zener regulator. 

Bipolar transistors, three doped regions, forward and reverse bias, DC alpha, 

DC beta 

transistor curves. 

UNIT - III 

Transistor biasing circuits: base bias, emitter bias and voltage divider bias, DC 

load line. 

Basic AC equivalent circuits, low frequency model, small signal amplifiers, 

common emitter amplifier, common collector amplifiers, and common base 

amplifiers, current and voltage gain, R.C. coupled amplifier, gain, frequency 

response, equivalent circuit at low, medium and high frequencies, feedback 

principles. 

UNIT-IV 

Input and output impedance, transistor as an oscillator, general discussion and 

theory of Hartley oscillator only. 

Elements of transmission and reception, basic principles of amplitude 

modulation and demodulation. Principle and design of linear multimeters and 

their application, cathode ray oscillograph and its simple applications. 

Text and Reference Books 

B.G. Streetman; “Solid State Electronic Devices”, IInTdi Edition (Prentice Hall 

of India, New Delhi, 1986). 

W.D. Stanley: “Electronic Devices, Circuits and Applications” (Prentice-Hall, 

New TTC’A 1flOO\ JL4y, JJI. 1OO). 

J.D. Ryder, “Electronics Fundamentals and Applications”, lI’’ Edition 

(Prentice-Hall of India, New Delhi, 1986). 

J Millman and A Grabel, “Microelectronics”, International Edition (McGraw 

Hill Book Company, New York, 1988). 
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PRACTICALS 

Every institution may add any experiment of the same standard in the subject. 

Mechanics 

1. Study of laws of parallel and perpendicular axes for moment of inertia. 

2. Study of conservation of momentum in two dimensional oscillations. 

Oscillations 

1. 

2. 

3. 

4. 

Study of a compound pendulum. 

Study of damping of a bar pendulum under various mechanics. 

Study of oscillations under a bifilar suspension. 

Potential energy curves of a 1-Dimensional system and oscillations in it 

for various amplitudes. 

5. Study of oscillations of a mass under different combinations of springs. 

Properties of matter 

1. 

2. 

Study of bending of a cantilever or a beam. 

Study of torsion of a wire (static and dynamic methods) 

Kinetic theory of matter 

1. 

2. 

3. 

4. 

Study of Brownian motion. 

Study of adiabatic expansion of a gas. 

Study of conversion of mechanical energy into heat. 

Heating efficiency of electrical kettle with varying voltages. 

Thermodynamics 

1. 

2. 

3. 

Study of temperature dependence of total radiation. 

Study of temperature dependence of spectral density of radiation. 

Resistance thermometry. 
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4. 

5. 

Thermo-emf thermometry 

Conduction of heat through poor conductors of different geometries. 

Circuit fundamentals 

1. Charging and discharging in R.C. and R.C.L. circuits. 

2. High resistance by leakage. 

3. A.C. Bridges. 

4. Half wave and full wave rectifiers. 

Characteristics of a transistor in CE,CB and CC configurations 

Frequency response of R.C. coupled amplifier. 

5. 

6. 

Waves 

I. Speed of waves on a stretched string. 

2. 

3. 

Studies on torsional waves in a lumped system. 

Study of interference with two coherent sources of sound. 

Text and reference books 

D.P. Khandelwal, “A laboratory manual for undergraduate classes” (Vani 

Publishing 

House, New Delhi). 

S.P. Singh, “Advanced Practical Physics” (Pragati Prakashan, Meerut). 

Worsnop and Flint- Advanced Practical physics for students. 
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PHYSICS 

B.Sc.- SECOND YEAR 

Max. Marks 

PAPER I 

PAPER II 

PAPER III 

PHYSICAL OPTICS AND LASERS 

ELECTROMAGNETICS 

50 

50 

50 ELEMENTS OF QUANTUM MECHANICS, 

ATOMIC AND MOLECULARS SPECTRA 

PRACTICAL TWO PRACTICALS (30 MARKS) + VIVA (10 

MARKS) + RECORD (10 MARKS) 

TOTAL 

50 

200 

Candidate must obtain minimum pass marks in Theory and Practical 

Examinations separately. 
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PAPER I - PHYSICAL OPTICS AND LASERS 

UNIT-I 

Interference of a light: The principle of superposition, two-slit interference, 

coherence requirement for the sources, optical path retardations, lateral shift of 

fringes, Rayleigh refractometer and other applications. Localised fringes; thin 

films, applications for precision measurements for displacements. 

Haidinger fringes: Fringes of equal inclination. Michelson interferometer, its 

application for precision determination of wavelength, wavelength difference 

and the width of spectral lines. Twymann Green interferometer and its uses. 

Iriensity distribution in multiple beam interference, Tolansky fringes, Fabry- 

Perrot interferometer and etalon. 

UNIT -II 

Fresnel diffraction: Fresnel half-period zones, plates, straight edge, rectilinear 

propagation. 

Fraunhoffer diffraction: Diffraction at a slit, half-period zones, phasor 

diagram and integral calculus methods, the intensity distribution, diffraction at 

a circular aperture and a circular disc, resolution of images, Rayleigh criterion, 

resolving power of telescope and microscopic systems, outline of phase 

contrast microscopy. 

Diffraction gratings: Diffraction at N parallel slits, intensity distribution, 

plane diffraction grating, reflection grating and blazed gratings. Concave 

grating and different mountings. Resolving power of a grating and comparison 

with resolving powers of prism and of a Fabry-Perrot etalon. 

UNIT - III 

Polarization, Double refraction in uniaxial crystals, Nicol prism, polaroids and 

retardation plates, Babinet’s compensator. Analysis of polarised light. 
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Optical activity and Fresnel’s explanation, Half shade and Biquartz 

polarirneters. 

Matrix representation of plane polarized waves, matrices for polarizers, 

retardation plates and rotators, Application to simple systems. 

UNIT-IV 

Laser system: Purity of a special line, coherence length and coherence time, 

spatial coherence of a source, Einstein’s A and B coefficients, spontaneous and 

induced emissions, conditions for laser action, population inversion. 

Application of Lasers: Pulsed lasers and tunable lasers, spatial coherence and 

directionality, estimates of beam intensity; temporal coherence and spectral 

energy density. 

Text and Reference Books 

A K Ghatak, “Physical Optics” (Tata McGrew Hill). 

D P Khandelwal; “Optics and Atomic Physics” (Himalaya, Publishing House, 

Bombay, 1988). 

F Smith and JH Thomson; “Manchester Physics sries; Optics” (English 

Language Book Society and Joh Wiley, 1977). 

Born and Wolf; “Optics” 

KD Moltey; “Optics” (Oxford University Press). 

Sears; “Optics”. 

Jonkins and White; “Fundamental of Optics” (McGraw-Hill). 

Smith and Thomson; “Optics” (John Wiley and Sons). 

B.K; Mathur; “Optics”. 

P.K. Srivastava; “Optics” (CBS). 

B.B. Laud; “Lasers” (New Age). 
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PART II- ELECTROMAGNETICS 

UNIT-I 

Electrostatics 

Coulomb’s law, Electric Field and potentials, Field due to a uniform charged 

sphere, Derivations of Poisson and Laplace Equations, Gauss Law and its 

application: The Field of a conductor. Electric dipole, Field and potential due to 

an electric dipole, Dipole approximation for an arbitrary charge distribution, 

Electric quadruple, Field due to a quadruple , Electrostatic Energy of a charged 

uniform sphere, Energy of a condenser. 

Magnetostatics 

Magnetic field, Magnetic force of a current, Magnetic Induction and Biot- 

Savart Law, Lorentz Force, Vector and Scalar Magnetic potentials, Magnetic 

Dipole, Magnetomotive force and Ampere’s Circuital theorem and its 

applications to calculate magnetic field due to wire carrying current and 

solenoid. 

UNIT-Il 

Electromagnetic Induction 

Laws of Induction, Faraday’s laws and Lanz’s Law. Mutual and Self Induction, 

Vector potential in varying Magnetic field, Induction of current in continuous 

media, Skin effect, Motion of electron in changing magnetic field , Betatron , 

Magnetic energy in field, Induced magnetic field (Time varying electric field), 

Displacement current, Maxwell’s equations, Theory and working of moving 

coil ballistic galvanometer. 
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UNIT-III 

Dielectrics 

Dielectric constant, polarization, Electronic polarization, Atomic or ionic 

Polarization Polarization charges, Electrostatic equation with dielectrics, Field, 

force and energy in Dielectrics. 

Magnetic Properties of Matter 

Intensity of magnetization and magnetic susceptibility, Properties of Dia, Para 

and Ferromagnetic materials, Curie temperature, Hysteresis and its 

experimental determination. 

UNIT -IV 

Electromagnetic Waves 

The wave’, equation satisfied .by E and B, plane electromagnetic waves in 

vacuum, Poynting’s vector, reflection at, a plane boundary of dielectrics, 

polarization by reflection and total internal reflection, Faraday effect; waves in 

a conducting medium, reflection and refraction by the ionosphere 

Text and Reference Books 

Berkeley Physics Course; Electricity and Magnetism, Ed. E.M. Purcell (Mc 

GrawHill). Halliday and Resnik; “Physics”, Vol 2. 

D J Griffith; “Introduction to Electrodynamics” (Prentice-Hall of India). Reitz 

and Milford; “Electricity and Magnetism (Addison-Wesley). 

A S Mahajan and A A Rangwala; “Electricity and Magnetism” (Tata McGraw- 

Hill). A M Portis; “Electromagnetic Fields”. 

Pugh and Pugh; “Principles of Electricity and Magnetism” (Addison-Welsley). 

Panofsky and Phillips; “Classical Electricity and Magnetism” (India Book 

House). S S Atwood; “Electricity and Magnetism” (Dover). 
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PART III - ELEMENTS OF QUANTUM MECHANICS, ATOMIC 

AND MOLECULAR SPECTRA 

UNIT-I 

Matter Waves 

Inadequacies of classical mechanics, Photoelectric phenomenon, Compton 

effect, wave particle duality, de- Broglie matter waves and their experimental 

verification, Heisenberg’s Uncertainty principle, Complementary principle, 

Principle of superposition, Motion of wave packets. 

UNIT -II 

Schrodinger Equation and its Applications 

Schrodinger wave equation Interpretation of wave function, Expectation values 

of dynamical variables, Ehrenfest theorem, Orthonormal properties of wave 

functions, One dimensional motion in step potential, Rectangular barrier, 

Square well potential, Particle in a box, normalization Simple Harmonic 

Oscillator. 

UNIT - III 

Atomic spectra 

Spectra of hydrogen, deuteron and alkali atoms, spectral terms, doublet fine 

structure, screening constants for alkali spectra for s, p. d, and f states, selection 

rules. Singlet and triplet fine structure in alkaline earth spectra, L-S and J-J 

couplings. Weak spectra: continuous X-ray spectrum and its dependence on 

voltage, Duane and Haunt’s law. Characteristics X-rays, Moseley’s law, 

doublet structure and screening parameters in X-ray spectra, X-ray absorption 

spectra. 

UNIT -IV 

Molecular spectra 

Discrete set of electronic energies of molecules, quantisation of vibrational and 

rotational energies, determination of internuclear distance, pure rotation and 

rotation- vibration spectra, Dissociation limit for the ground and other 

Page 

13 



  
  

electronic states, transition rules for pure vibration and electronic vibration 

spectra. 

Text and Reference Books 

H S Mani and G K Mehta; “Introduction to Modern Physics” (Affiliated East- 

West Press 1989). A Beiser, “Perspectives of Modern Physics”. 

H E White; “Introduction to Atomic Physics”. 

Barrow; “Introduction to Molecular Physics”. 

R P Feymann, R B Leighton and M Sands; “The Feyrnann Lectures on Physics, 

Vol. III (B I Publications. Bombay. Delhi, Calcutta, Madras). 

T A Littlefield and N Thorley; “Atomic and Nuclear Physics” (Engineering 

Language Book Society). 

Eisenberg and Resnik; “Quantum Physics of Atoms, ‘Molecules, Solids, Nuclei 

and Particles” (John Wiley). 

D P Khandelwal: “Optics and Atomic Physics”, (Himalaya Publishing House, 

Bombay, 1988). 

PRACTICALS 

Every institution may add any experiment of the standard in the subject. 

Physical optics 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Study of interference of light (biprism or wedge film). 

Study ofF-P etalon fringes. 

Study of diffraction at a straight edge or a single slit. 

Use of diffraction grating and its resolving limit. 

Resolving limit of a telescope system. 

Polarization of light by the reflection. 

Study of optical rotation for any system. 

Electrostatics 

1. Characteristics of a ballistic galvanometer. 

2. Setting up and using an electroscope or electrometer. 
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Moving charges and magnetostatics 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Use of a vibration magnetometer to study a field. 

Study of field due to a current. 

Measurement of low resistance by Carey-Foster bridge or otherwise. 

Measurement of inductance using impedance at different frequencies. 

Measurement of capacitance using impedance at different frequencies. 

Study of decay of currents in LR and RC circuits. 

Response curve for LCR circuit and resonance frequency and quality 

factor. 

Varying fields and electromagnetic theory 

1. 

2. 

3. 

4. 

5. 

Sensitivity of a cathode-ray oscilloscope. 

Characteristic of a choke. 

Measurement of inductance. 

Study of Lorentz force. 

Study of discrete and continuous LC transmission lines. 

Atomic Physics 

1. 

of 

2. 

3. 

4. 

Study of spectra of hydrogen and deuterium (Rydberg constant and ratio 

masses of electron to proton). 

Absorption spectrum of iodine vapour. 

Study of alkali or alkaline earth spectra using a concave grating. 

Study of Zeeman effect for determination of Lande g-factor. 

Molecular Physics 

1. Analysis of a given band spectrum. 

2. Study of Raman spectrum using laser as an excitation source 

Lasers 

1 

2 

Study of laser as a monochromatic coherent source 

Study of divergence of a laser beam 

Text and Reference Books 

D.P. Khandelwal, “A Laboratory Manual for Undergraduate Classes (Vani 

Publishing 
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House, New Delhi). 

S.P. Singh, “Advanced Practical Physics” (Pragati Prakashan, Meerut). 

Worsnop and Flint- Advanced Practical physics for students. 
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PHYSICS 

B.Sc.- THIRD YEAR 

Max. Marks 

PAPER I 

PAPER II 

PAPER III 

RELATIVITY AND STATISTICAL PHYSICS 

SOLID STATE AND NUCLEAR PHYSICS 

SOLID STATE ELECTRONICS 

75 

75 

75 

75 PRACTICAL TWO PRACTICALS (50 MARKS) + VIVA (15 

MARKS) + RECORD (10 MARKS) 

TOTAL 300 

Candidate must obtain minimum pass marks in Theory and Practical 

Examinations separately. 
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PAPER I - RELATIVITY AND STATISTICAL PHYSICS 

UNIT-I 

Relativity 

Reference systems, inertial frames, Galilean invariance and conservation laws, 

propagation of light, Michelson-Morley experiment; search for ether. 

Postulates for the special theory of relativity, Lorentz transformations, length 

contraction, time dilation, velocity addition theorem, variation of mass with 

velocity, mass-energy equivalence, particle with a zero rest mass. 

UNIT -II 

Statistical physics 

The statistical basis of thermodynamics: Probability and thermodynamic 

probability, principle of equal a prior probabilities, probability distribution and 

its narrowing with increase in number of particles. . The expressions for 

average properties. Constraints; accessible and inaccessible states, distribution 

of particles with a given total energy into a discrete set of energy states. 

UNIT - III 

Some universal laws: The ji- space representation, division of i- space into 

energy sheets and into phase cells of arbitrary size, applications to one- 

dimensional harmonic oscillator and free particles. Equilibrium before two 

systems in thermal contact, bridge with macroscopic physics. Probability and 

entropy, Boltzmann entropy relation. Statistical interpretation of second law of 

thermodynamics. Boltzmann canonical distribution law and its applications; 

rigorous form of equipartition of energy. 

UNIT -IV 

Maxwellian distribution of0 speeds in an ideal gas: Distribution of speeds 

and of velocities, experimental verification, distinction between mean, r.m.s. 

and most probable speed values. Doppler broadening of spectral lines. 

Page 
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Transition to quantum statistics: ‘h’ as a natural constant and’ its 

implications, cases of particle in a one-dimensional box and one-dimensional 

harmonic oscillator, Indistinguishability of particles and its consequences, 

Bose-Einstein, and Fermi-Dirac distributions, photons in black body chamber, 

free electrons in a metal, Fermi level and Fermi energy. 

Text and Reference Books 

A. Beiser, “Concepts of Modern Physics” (McGraw-Hill). 

B B Laud, “Introduction to Statistical Mechanics” (Macmillan 1981). 

F Reif, “Statistical Physics” (McGraw-Hill 1988). 

K Haung, “Statistical Physics” (Wiley Eastern, 1988). 

PAPER II- SOLID STATE AND NUCLEAR PHYSICS 

UNIT-I 

Crystal Structure 

Lattice translation vectors and lattice, Symmetry operations, Basis and Crystal 

structure, Primitive Lattice cell, Two-dimensional lattice types, systems, 

Number of lattices, Point groups and plane groups, Three dimensional lattice 

types, Systems, Number of Lattices, Points groups and space groups. Index 

system for crystal planes Miller indices, Simple crystal structures, NaCI, hcp, 

diamond, Cubic ZnS; and hexagonal , Occurrence of Nonideal crysal 

structures, random stacking of polyprism, glasses. 

Crystal Diffraction and Reciprocal Lattice 

Incident beam, Bragg law, Experimental diffraction method, Laue method, 

Rotating crystal method, Powder method, Derivation of scattered ‘wave 

amplitude, Fourier analysis, Reciprocal lattice vectors, Diffraction conditions, 

Ewald method, Brillion zones, Reciprocal lattice to sc, bcc and face lattices , 

Fourier analysis of the basis and atomic form factor. 
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UNIT -II 

Crystal Bindings 

Crystal of inert gases, Van der Walls-London interaction, repulsive interaction, 

Equilibrium lattice constants, Cohesive energy, compressibility and bulk 

modulus, ionic crystal, Madelung energy, evaluation of Madelung constant, 

Covalent crystals, Hydrogen-bonded crystals, Atomic radii. 

Lattice Vibrations 

Lattice Heat capacity, Einstein model, Vibrations of monatomic lattice, 

derivation of dispersion relation, First brillouin zone, group velocity, 

continuum limit, Force constants, Lattice with two atoms per primitive cell, 

derivation of dispersion relation, Acoustic and optical modes, Phonon 

momentum. Free electron theory, Fermi energy, density of states, Heat capacity 

of electron gas, Paramagnetic susceptibility of conduction electrons, Hall effect 

in metals. Origin of band theory, Qualitative idea of Bloch theorem, Kronig- 

Penney model, Number of orbitals in a band, conductor, Semi-conductor and 

insulators, Effective mass, Concept of holes. 

UNIT - III 

Nuclear Physics 

1. General Properties of Nucleus: 

Brief survey of general Properties of the Nucleus, Mass defect and 

binding energy, charges, Size, Spin and Magnetic moment, Bainbridge 

mass spectrograph. 

2. 

3. 

Nuclear Forces: 

Saturation phenomena and Exchange forces, Deutron ground state 

properties. 

Nuclear Models: 

Liquid drop model and Bethe Weiszacker mass formula, Single particle 

shell model (only the level scheme in the context of reproduction of 

magic numbers). 
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4 Natural Radioactivity: 

Fundamental laws of radioactivity, Soddy-Faj an’s displacement law and 

law of radioactive disintegration, Basic ideas about α, β and ϒ decay. 

UNIT-IV 

1. 

2. 

3. 

Nuclear Reactions: 

Nuclear reactions and their conservation laws, Cross section of nuclear 

reactions, Theory of fission (Qualitative), Nuclear reactors and Nuclear 

fusion. 

Accelerators and detectors: 

Vande Graff, Cyclotron and Synchrotron, Interaction of charged 

particles and gamma rays with matter (qualitative), GM counter, 

Scintillation counter and neutron detectors. 

Elementary Particles: 

Basic classification based on rest mass, Spin and half life, particle 

interactions (gravitational, Electromagnetic, week and strong 

Interactions). 

Text and Reference Books 

Pun and Babbar, “Solid State Physics” (S. Chand). 

C. Kittel, “Introduction to Solid State Physics”- Vth Edition (John Wiley & 

Sons). H.S. Mani and G.K. Mehta, “Introduction to Modern Physics” 

(Affiliated East-West Press— 1989). 

A. Beiser, “Perspectives of Modern Physics”. 

T.A. Littlefield and N. Thoreley, “Atomic and Nuclear Physics” (Engineering 

Language Book Society). Eisenberg and Resnik, “Quantum Mechanics of 

Atoms, Molecules, Solids, Nuclei and Particles” (John Wiley). 

Ghoshal S.N.- Nuclear Physics - S. Chand & Co. 
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PAPER III - SOLID STATE ELECTRONICS 

UNIT-I 

Diffusion of minority carriers in semiconductor, work function in metals and 

semiconductors Junctions between metal and semiconductors, Semiconductor 

and semiconductor, p.n. Junction, Depletion layer, Junction Potential Width of 

depletion layer, Field and Capacitance of depletion layer, Forward A.C. and 

D.C. resistance of junction, Reverse Breakdown. 

Zener and Avalanche diodes, Tunnel diodes, Point contact diode, their 

importance at High frequencies, LED photodiodes, Effect of temperature on 

Junction diode Thermistors. 

UNIT -II 

Transistor parameters, base width modulation, transit time and life-time of 

minority carriers, Base- Emitter resistance Collector conductance, Base 

spreading resistance, Diffusion capacitance, Reverse feedback ratio, Equivalent 

circuit for transistors, Basic model, hybrid model and Y parameter equivalent 

circuit, Input and output impedances. 

UNIT III 

Current and Voltage gain, Biasing formulae for transistors, Base bias, emitter 

bias and mixed type bias and mixed type biasing for small and large signal 

operation. Transistor circuit application at law frequencies, their AC and DC 

equivalent for three different modes of operation, Large signal operation of 

transistors, Transistor Power amplifiers, Class A and B operation, Maximum 

power output Effect of temperature, heat sinks, thermal resistance Distorsion in 

amplifiers, cascading of stages, Frequency response, Negative and positive 

feedback in transistor amplifiers. 

UNIT -IV 

Field effect transistors and their characteristics, biasing of FET, use in 

preamplifiers , MOSFET and their simple uses. 
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Power Supplies: 

Electronically regulated low and high voltage power supplies, Inverters for 

battery operated equipments. 

Miscellaneous: 

Basic linear integrated circuits, phototransistors, Silicon Controlled rectifiers, 

Injunction transistor and their simple uses. 

Text and Reference Books 

B G Streetman; “Solid State Electronic Devices”, UK Edition (Prentice-Hall of 

India. New Delhi, 1986). 

W D Stanley; “Electronic Devices, Circuits and Applications” (Prentice-Hall, 

New Jersey, USA. 1988). 

J D Ryder; “Electronics Fundamentals and Applications” 1jnd Edition\ 

(Prentice-Hall of India. New Delhi, 1986). I Miliman and A Grabel; 

“Microelectronics”, International. Edition (McGraw-Hill Book Company, New 

York, 1988). 
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PRACTICAL 

NOTE: 

This is a suggested list. Every institution may add any experiment of same 

standard in the same subject area. 

Statistical Physics 

1. Data from n-option systems of several relative weightages to be 

examined and interpreted. 

2. Plotting F-D distribution in the neighbourhood of Fermi energy for 

different temperature values. 

3. 

4. 

Solar wind as a thermal expansion of solar corona at one million Kelvin. 

Study of dilute gas for experimental verification of Maxwell-Boltzman 

statistics. 

5. Number of microscopic states of perfect gas (Gibbs-paradox). 

Solid State Physics 

1. 

2. 

3. 

4. 

Goniometric study of crystal faces. 

Determination of dielectric constant. 

Hysteresis curve of transformer core. 

Hall-probe method for measurement of magnetic field 

Solid State Devices 

1. 

2. 

3. 

Specific resistance and energy gap of a semiconductor 

Characteristics of a transistor 

Characteristics of a tunnel diode 

Electronics 

1. 

2. 

3. 

4. 

Study of voltage regulation system 

Study of, a regulated power supply 

Study of Lissajuous figures using a CR0 

Study of VTVM 
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5. 

6. 

Study of RC and TC coupled amplifiers 

Study of AF and RF oscillators 

Nuclear Physics 

1. Study of absorption of alpha and beta rays. 

2. Study of statistics in radioactive measurement. 

Text and Reference Books 

B.G. Strechman, “Solid State Electronic Devices”. II Edition (Prentice-Hall of 

India, New Delhi, 1986). 

W.D. Stanley, “Electronic Devices, Circuits and Applications” (Prentice-Hall, 

New Jersey, USA, 1988). 

D.P. Khandelwal, “A Laboratory Manual for Undergraduate Classes (Vani 

Publishiing House, New Delhi). S.P. Singh, “Advanced Practical Physics” 

(Pragati Prakashan, Meerut). 

Instructions for Paper Setting 

All questions carry equal marks. 

Section A: One compulsory question with four parts. One part (numerical or 

short answer type) from each unit. 

Section B: Two questions (long answer or numerical type) from each unit but 

only one question from each unit is to be attempted. 
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B.Sc.( Statistics) PSM Syllabus  OLD 
 
 B.Sc. I  year  Paper -I 
 
Paper code No. - B-194                    Paper Title- Statistical Methods  
 

UNIT-I. Introduction -- Meaning and Scope 
 
Introduction to Statistics, Meaning of Statistics, Importance of Statistics, Scope of Statistics in Industry, 
Introduction and contribution of Indian Scholars in Statistics. Concept of Statistical population, Attributes and 
Variables (Discrete and Continuous), Different types of scales – Nominal, Ordinal, Ratio and Interval, Primary 
data – designing a questionnaire and schedule, collection of primary data, checking their consistency, 
Secondary data. 
 
UNIT-II. Frequency Distributions and Measures of central Tendency Frequency 
 
Presentation of data : Classification, Tabulation, Diagrammatic & Graphical  Representation of Grouped data, 
Frequency distributions, Cumulative frequency distributions and their graphical representations, Histogram, 
Frequency polygon and Ogives, Stem and Leaf plot, Box Plot. 
 
UNIT-III. Measures of Dispersion, Skewness and Kurtosis 
 
Measures of Central tendency and Dispersion and their properties, Merits and Demerits of these Measures. 
Moments, Shephard’s correction for moments, Measures of Skewness and Kurtosis and their significance, 
Measures based on quartiles. 
 
UNIT-IV. Correlation and Regression 
 
Bi-variate frequency table, Correlation, Types of relationships, Scatter diagram, Karl-Pearson’s Correlation 
Coefficient and its properties. Spearman Rank correlation and its coefficient, Regression analysis through both 
types of regression equations for X and Y variables. 
 
B.Sc. I  year  Paper -II 
 
 Paper code no.- B-195                                   Paper Title :     Probability Theory 
 
 
UNIT-I.  Theory of Probability  
 
 Random experiment, Trial, Sample point and Sample space, Events, Operations of events, Concept of equally 
likely, Mutually exclusive and Exhaustive events. Definition of  Probability: Classical, Relative frequency and 
Axiomatic approaches. Discrete Probability Space, Properties of Probability under Set Theory Approach, 
Independence of Events, Conditional Probability, Total and Compound Probability theorems, Bayes theorem 
and its Applications. 
 
 
UNIT-II. Random Variables and Distribution –Functions 
 
Random Variables – Discrete and Continuous, Probability Mass Function (pmf) and Probability density 
function (pdf), Cumulative distribution function (cdf). Joint distribution of two random variables, Marginal and 
Conditional distributions,  
 
UNIT-III. Mathematical Expectation 
 
Independence of  random variables. Expectation of a random variable and its properties,Expectation of sum of 
random variables and product of independent random variables, Conditional expectation and related problems. 



 
UNIT-IV 
 
Moments, Moment generating function (m.g.f.) & their  properties, Continuity theorem for m.g.f. (without 
proof). Chebyshev’s inequality, Characteristic Function, Cumulants  and c.g.f, Weak law of large numbers for a 
sequence of independently and identically distributed random variables and their applications. (Statement Only)  
 
 
 
Bsc I Year   Paper -III 
 
Paper code no.  B-196                 Paper Title : Probability Distribution & Theory of Attributes  
 
 Unit-I 
Study with examples and applications of uniform, Binomial, Poisson , Geometric distributions. Their means, 
variances, measures of skewness, characteristics functions, moment and probability generating functions, rth 
descending factorial moments and mode. The various important properties with their proofs related to these 
distributions including truncated and compound. 
 
 
Unit-II 
Generations and applications of Negative Binomial, Multinomial and hyper geometric distributions. Their 
characteristics functions, moment and probability generating functions and descending factorial moment. Mean 
vectors, variance covariance matrix, marginal and conditional distributions of multinomial. Limiting compound 
and mode of negative binomial and hyper-geometric distributions. Theory of exceedency of hyper-geometric 
distribution. 
 
Unit-III 
Distributions of rectangular, exponential, Gamma, Beta, Cauchy and Log normal with their properties including 
proofs. Their mean variance, and characteristic functions. The characterizations related to above distributions 
along with their truncated and compound. 
 
Unit-IV 
Sampling distributions of mean and variance, student’s t, z, F and sample correlation coefficient (r) when 
population correlation is zero. Their means, variances, measures of skewness, characteristics and moment 
generating functions, limiting distributions and important properties with their proofs. 
 
Unit-V 
Bivariate normal distribution with its applications and important properties. Standard bivariate normal 
distribution. Development of the formula of recurrence relation for moments and other important related 
problems to this distribution. Distributions of order statistics, sample range, sample median, joint distributions 
of rth & sth order statistics. Distributions of minimum and maximum observations. Curve fitting by Orthogonal 
Polynomials. 
 
 
 
 
Paper code- P-494                                      Practicals  
 
Based on above Theory Papers 
 
 
 
 
 
 



 B.Sc. II year  Paper -I 
 
               Paper code- B-294                                                   Paper title: Statistical Inference 
 
 
UNIT-I.Properties of good estimators: 
 
 consistency, unbiasedness, efficiency, sufficiency and completeness, Crammer Rao-Inequality its applications 
and examples, Characterization of distribution admitting sufficient statistics, Rao-Blackwell theorem and 
Lehman-Scheffe’ theorem, Uniformly minimum variance unbiased estimation. 
 
UNIT-II. Methods Of Estimation:  
 
Method of maximum likelihood, Moments, Minimum Chi-Square, properties of M.L.E, existence of a best 
asymptotically normal estimate under regulatory conditions, Hazor Bazar theorem. 
 
UNIT-III. Classical Hypothesis testing:  
 
Simple & Composite Hypothesis, Concept of Critical Regions, Test Functions, Two Types of Error, Power of 
the Test, Level of Significance, Neyman-Pearson Lemma & its Generalization, Uniformly Most Powerful 
Tests, UMP Test of One-sided Hypothesis for Distributions with Monotone, Likelihood Ratio Test, 
Randomized Tests, UMPU,  Critical Regions 
 
 
B.Sc. II year  Paper -II 
 
 Paper code- B-295                                                                  Paper Title: Survey Sampling 
 
 
 
UNIT-I. Basic Concepts: 
 
 Census and sample surveys, advantages and disadvantages of sample surveys, Limitations of sampling, Basic 
principles of sample survey, Principle steps in sample survey, Sampling and non-sampling errors, Inter-
penetrating, Sub-samples, Pilot survey. 
 
UNIT-II. Simple Random Sampling: 
 
 Simple random sampling, Sampling from finite populations with and without replacement, Unbiased 
estimation and confidence intervals for population mean and total, Simple random sampling of attributes. 
 
 
UNIT-III.Stratified Sampling:  
 
Reasons for stratification , choice of strata , choice of sampling unit, stratified random sampling, estimation of 
population mean and its variance, choice of sample sizes in different strata, variances of estimates with different 
allocation, effects of deviation from optimum allocations, estimation of the gain in 
precision due to stratification, cost function, construction of strata. 
 
UNIT-IV.Systematic Sampling  
 
 Estimation of sample mean and its variance, comparison of systematic sampling with simple random and 
stratified sampling. 
 
 
 



UNIT-V.Ratio and Regression Estimation  
 
Ratio and regression methods of estimation, variances of the estimates, optimum property of ratio estimates, 
comparison among ratio and regression and simple and biased estimates. 
 
UNIT-VI.Cluster Sampling: 
 
 Estimates of mean and its variance for equal and unequal clusters, efficiency in terms of intra- class 
correlation, optimum unit of sampling,sampling with replacement, estimation of mean and its variance. 
UNIT-VII .PPS Sampling scheme: 
 Sampling techniques with varying probabilities for simple random sampling with and without replacement.  
 
UNIT-VIII .Multistage and Multiphase Sampling: 
 Introduction of Multistage sampling, Two stage sampling with equal stage units, Estimation of its mean and 
variance 
 
B.Sc. II year  Paper -III 
 
 
Paper code- B-296                       Paper Title: Analysis of Variance & Design of Experiment 
 
 
 
UNIT-I 
 
Analysis of Variance, One-way ANOVA, Two-way ANOVA and Three-way ANOVA with their layout and 
statistical analysis, Analysis of Covariance for a oneway layout with concomitant variable, Analysis of 
Covariance for a RBD layout with concomitant variable. 
 
UNIT-II 
 
Principles of design of experiments, Uniformity trials, completely randomized, Randomized block and Latin 
square designs including missing plot techniques and their efficiency comparison, Split plot and strip plot 
designs 
 
Unit-III 
 
Factorial experiments (2 , 2 , 3², 3³ systems only), Complete and Partial confounding, balanced incomplete 
block designs with parametric relations and analysis under a fixed effect model. 
 
 
Paper code- P-594                                                                                Practical 
 
 Practical Based on above theory papers 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 B.Sc. III  year Paper -I 
 
Paper code- B-394                       Paper Title: Non Parametric Methods & Numerical Analysis 
 
 
 
UNIT-I  
 
 Non-Parametric :Probability Integral Transformation, Estimation Of Quantiles, Construction of Confidence 
Interval for Population Quantiles, Estimation & Testing, Test for Randomness, Test based on Runs & Sign for 
one & two samples problems, Median test, Wilcoxon and Mann-Whitney tests. Kolmogorov-Smrinov test for 
one and two samples. 
 
 
UNIT-II  
 
 Numerical Analysis:  Understands the concepts of finite differences. Define forward backward and shift 
operator and various other basic concepts of operators. Define forward and backward difference and their 
applications. Find the difference of polynomial. Define Newton forward and backward difference and their 
applications. Solve problems using Newton forward formula and Newton backward formula. Gains knowledge 
about to interpolation for equal intervals Study the concepts of interpolation for unequal intervals. Define 
Interpolation and various kinds of Interpolation formulae. Derive Gauss’s formula and Stirling formula using 
Newton forward formula and Newton backward formula. Find intermediate values by using Newton’s forward 
and backward formula and Lagrange’s formula. Learn about various interpolating and extrapolating methods. 
 
UNIT-III 
 
 Define divided difference and its application. Learn Newton divided difference and its application. 
 Obtain numerical solutions of algebraic and transcendental equations.  Find numerical solutions of system of 
linear equations and check the accuracy of the solutions. Solve initial and boundary value problems in 
differential equations using numerical methods. Derive Simpson’s 1/3 ,3/8 rules using trapezoidal rule and their 
application. Find the solution of ordinary differential equation of first by Euler, Taylor and Runge-Kutta 
methods 
 
 
 
 
B.Sc. III  year Paper -II 
 
Paper code- B- 395                                                                Paper Title: Applied statistics 
 
 
UNIT-I  
 
Time Series Analysis: Objects, Decomposition, Tests of Randomness, Trend component, polynomial, logistic, 
Gompertz, Log-normal trend functions, smoothing of moving average , spencer’s formulae and effects, Slutsky-
yule effect, variate difference method, Measurement of seasonal and cyclical functions, peridogram and 
Harmonic Analysis. 
 
UNIT-II 
 
Demand Analysis: Distribution of Income, Income and Demand elasticities. Method for estimating elasticities 
using family budget data and time series data, Engel’s Curve and Engel’s law. 
 



UNIT-III 
 
Demography: Sources of Demographic data, Limitations and uses of demographic data, vital rates and ratios, 
Definition, construction and uses, life tables, complete and abridged construction of life table from vital 
statistics and census returns, uses of life tables. Logistic and other population growth curves, Measure of 
fertility gross and net reproduction rates, stationary and stable population theory. Uses of Lotka’s stable 
population theory in estimation of demographic parameters, methods of inter-censal and post-censal estimation. 
 
UNIT-IV 
 
Quality Control: Concept of quality and meaning of control, Product and Process controls. Concept of 3-sigma 
limits. Modified and Specifications limits.Different types of control charts like `X, R, np, p and c with their 
applications in industry. 100% inspection sampling, sampling inspection v/s 100% inspection. Single, Double, 
Multiple and sequential sampling plans for attributes. OC, AOQL, ASN and ATI curves. Concept of producer’s 
and consumer’s risk. 
 
 
B.Sc. III  year Paper -III 
 
 
Paper code- B-396                                         Paper Title: Linear Programming & Computer Techniques  
 
 
UNIT-I 
  Analyze and solve linear programming models of real life situations. Provide graphical solutions of linear 
programming problems with two variables, and illustrate the concept of convex set and extreme points.  Define 
basic feasible solutions, Slack and Surplus variable.  Understand the theory of the Simplex Method.  Explain 
simplex method.  Demonstrate Big-M method.  Illustrate two phase method. Prove dual of the dual is primal. 
Interpret dual simplex method. Know about the relationships between the primal and dual problems, and to 
understand sensitivity analysis. 
UNIT-II  
Define transportation problem.  Find a basic feasible solution to the transportation problem by using North 
West corner rule, Vogel’s approximation method. Apply Modi method to solve transportation problem. 
 
UNIT-III  
Illustrate Assignment problem and travelling salesman problem. Learn about the applications to transportation, 
 
UNIT-IV  
Computer Fundamentals: Overview of computer system, block diagram of computer, Types of Computers. 
Micro, Mini etc., Generations of computers, Memory- primary and secondary memory devices, ROM, RAM, 
Computer Hardware, Software and firm ware, CPU, Various input and output devices , flowcharts and their 
symbols, Algorithms. High and Low level languages with examples, System Software and application software, 
Compilers and interpreters, operating systems. Learn about the computer network and various like: LAN, WAN 
etc. Learn about the Internet and Intranet and related term used in the computer communication. Some  useful 
statistical packages. 
 
UNIT-V  
Basic features of C++ language, constants and variables, Arithmetic and logical operators, Arithmetic and 
logical expressions, input-output statements, control statements, branching and looping, Do statement, formal 
specifications, Arrays, user and system defined functions, Subroutine sub-programmes. C++ Programs For: 
Statistical Methods: Measures of central tendency and dispersion, moments, correlation, regression, curve 
fitting for given data. 
 
Paper code- P-694                                                                                Practical 
 
Practical Based on above theory papers 



  

 
 
 

Chaudhary Charan Singh University, Meerut 
                              

Syllabus of Zoology (B.Sc. I, II, & III year) 
 

 
Following Major title of papers of B.Sc. I, II, and III were finalized with their contents: 

  

B.Sc. I 

Papers Title of paper Max. 

Marks 

Paper I Lower Non Chordata (Protozoa- Helminths) 50 

Paper II Higher Non Chordata (Annelida- 

Echinodermata) 

50 

Paper III 

Practical 

Cell Biology and Genetics 50 

50 Practical Syllabus based on theory papers 

B.Sc. II 

Papers Title of paper Max. 

Marks 

Paper I Chordata 50 

50 Paper II Animal distribution, Evolution and 

Developmental Biology 

Paper III 

Practical 

Physiology and Biochemistry 50 

50 Practical Syllabus based on theory papers 

B.Sc. III 

Papers Title of paper Max. 

Marks 

Paper I Applied and Economic Zoology 75 

Paper II Biotechnology, Immunology, Biological Tools 75 

& Techniques and Biostatistics 

Paper III 

Practical 

Ecology, Microbiology, Animal Behavior, 

Pollution and Toxicology 

75 

Practical Syllabus based on theory papers 75 
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Unified Syllabus of Zoology for U.P.State Universities 

Subject- Zoology 

B.Sc. - First Year 

Practical 

1- 

2- 

3- 

4- 

5- 

Dissection (Major) 12 Marks 

05 Marks 

03 Marks 

05 Marks 

05 Marks 

Dissection (Minor) 

One Temporary Mount 

One Permanent Mount 

Cytology & Genetics Preparation/Prepared slides 

5- 

6- 

7- 

Identify and Comment upon spots (1-10) 

Viva-Voce 

10 Marks 

05 Marks 

05 Marks 

50 

Practical class record 

Total 

Marks 

Unified Syllabus of Zoology for U.P.State Universities 
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Subject- Zoology 

B.Sc. -Second Year 

Practical 

1- 

2- 

3- 

4- 

Dissection (Major) 10 Marks 

05 Marks 

05 Marks 

05 Marks 

Permanent Mount 

Comment upon Physiology Apparatus 

(i) Suitable preparation of Hemin crystals from the blood 

(ii) Detect the Sugar /albumin / acetone from urine sample 

5- Stained Preparation of (i) Striped or Unstriped muscles 

(ii) Cartilage (hand cut Section) 

(iii) Blood film/Aereolar tissue 

05 Marks 

5- 

6- 

7- 

Identify and Comment upon spots (1-10) 10 Marks 

05 Marks 

05 Marks 

50 

Viva-Voce 

Practical class record 

Total 

Marks 

Unified Syllabus of Zoology for U.P.State Universities 
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Subject- Zoology 

B.Sc. - Third Year 

Practical 

1- 

2- 

3- 

4- 

5- 

Dissection (Major) 12 Marks 

06 Marks 

05 Marks 

16 Marks 

Permanent Mounting 

Temporary Mounting 

Identify and Comment upon Spots (1-8) 

Economic Zoology (Comments on a suitable 

Specimen/ life cycle of Silk worm, Honey bee, 

Lac insect & Food Fishes) (02) 06 Marks 

06 Marks 

06 Marks 

06 Marks 

06 Marks 

06 Marks 

6- 

7- 

8- 

9- 

Biological Tools and Techniques (Comment) 

Biostat / Microbiology / Immunology / Behavior 

Ecology/ Pollution/ Toxicology (Exercise or Comment 

Viva-voce 

10- Practical Class record / Project / Collection 

Total 

Marks 

75 

4 



  
  

Unified Syllabus of Zoology for U.P. State Universities 

B.Sc. Part I, II & III 

There will be three written papers and one practical examination. 

Question No. 1 in each class will be compulsory & comprehensive based on 

units I to IV and of short Answer type. This will carry 40% of total marks (i.e. 20 

marks in I & II year and 30 marks in III year). There will be two questions from 

each unit carrying 60% of the marks, of which one question from each unit has to 

be attempted. 

B.Sc. Part I 

Paper I- Lower Non Chordata (Protozoa to Helminths) 

The habits, morphology, physiology, reproduction, development (in outline) and classification of the 
following groups of animals including a detailed study of the types given in each: 

Unit-I 
- Euglena, Monocystis and Paramecium. Protozoa 

Porifera 
Unit-II 

- Sycon 

Unit-III 
- Obelia and Aurelia 

- Salient features 
Coelenterata 
Ctenophora 

Unit-IV 

Platyhelminthes - Fasciola (liver fluke) and Taenia (tape worm) 
Nematehelminthes - Ancylostoma (hook worm) 

Paper II- Higher Non Chordata (Annelida to Echinodermata) 

The habits, morphology, physiology, reproduction, development (in outline) and classification 

of the following groups of animals including a detailed study of the types given in each: 

Unit-I 

Annelida - Nereis 

Unit-II 

Unit-III 

Unit-IV 

Arthropoda - Palaemon (prawn) 

Mollusca -Pila (apple-snail) 

Echinodermata -Pentaceros (excluding development) 

5 



  
  

Paper III- Cell Biology & Genetics 

Unit-I 

Cell Biology I: Structure and function of cell, Ultra structure of Plasma membrane 

Unit-II 

Cell Biology II: Structure and function of cell organelles with special emphasis on mitochondria, 

golgi bodies, nucleus, ribosome and endoplasmic reticulum. 

Unit-III 

Genetics-I: Structure of Chromosomes, Watson & Crick Model of DNA, Differences between 

DNA & RNA, Cell Division: Mitosis and Meiosis. Mendel’s principles of heredity on 
chromosomal basis, Monohybrid cross, test cross, dihybrid cross, back cross 
incomplete dominance, Multiple Alleles, Blood group inheritance. Linkage and 

crossing over, interaction of genes. The role of DNA in heredity. 

Unit-IV 

Genetics II: Sex determination, sex differentiation, prenatal detection of genetic diseases 

(amniocentesis), Sex-linked characters, Genetic diseases and abnormalities, 
chromosomal aberrations, Eugenics. 
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B.Sc. Part I 

ZOOLOGY PRACTICAL SYLLABUS 
PROTOZOA 

(a) 

(b) 

(c) 

Amoeba : Examination of culture. Prepared Slide Amoeba proteus and A. verrucosa. 

Euglena : Culture examination for Euglena. Prepared slides. 

Monocystis : Examination of contents of seminal vesicles of Pheretima or Eutyphoeus 

for different life- history stages and permanent preparation. Prepared slides. 

(d) Plasmodium : Preparation of blood film (Leishmen’s stain). Prepared slides showing 

the parasites. 

(e) 

(f) 

Paramecium 
Culture examination. 

Demonstration of ciliary movements in Paramecium. 

Addition to mucilage to restrain active movement. Treatment with Methyl green for 
staining. Feeding experiment with Congo Red and Yeast. Trichocysts (discharged), 

Prepared slides for structure, binary division and conjugation. 

Examination of pond water for different kinds of protozoa with special reference to 

Arcella and Vorticella. 

(g) 

(h) Study of prepared slides : 

Polystomella, Gregarina, Trypanosoma and Noctiluca. 

( i ) Examination of rectal protozoans Opalina, Balantidium and Nyctotherus. 

PORIFERA 

(a) Sycon 

General characters 

Spicules glycerine preparation. 

Transverse and longitudinal sections-prepared slides. 

(b) 

(c) 

(d) 

Gemmule of Spongilla permanent preparation. 

Different kinds of spnge spicules and sponging fibres of Euspongia-prepared slides. 

Euplectella (Venus,s flower-basket) Spongilla (fresh-water sponge), Euspongia (bath 

sponge). 

COELENTERATA 

(a) Hydra 
Live specimens. 
Prepared slides of entire specimens. 

Longitudinal and transverse sections-prepared slides. 
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(b) 

(c) 

Obelia 
Clolony-prepared slide. 
Medusa-prepared slide. 

Aurelia 
General morphology. 
Tentaculocyst-prepared slide. 

Prepared slides and models of life-history stages. 

(d) Physalia (Portguese man of war), Corallium (red coral), 
Fungia (Mushroom coral), Madrepora (staghom coral), 
Pennatula (sea pen), Sagartia of Metridium (sea anaemone) 

PLATHYHELMINTHES : 

(a) Fasciola 
Specimens in situ and prepared slides. 
Transverse sections and prepared slides. 

Larval forms-prepared slides. 

(b) 

(c) 

Taenia : Prepared slides of scolex, mature and gravid proglottids and transverse section 

of mature proglottid. 

Planaria, Polystomum, Paramphistomum, Schistosma, Echinococcus and Dipylidium 

Cysticercus (Bladder worm) and Cysticercoid. 

(d) 

(e) 

Examination of type worms of pigeon of fowl in situ 

Permanent preparation of mature and gravid proglottids of Cotugnia and Raellietina. : 

NEMATHELMINTHES 

(a) 

(b) 

Ascaris 

External characters. 
Dissected specimens of male of female. 

Transverse section of male and female-prepared slides. 

Ascaris lumbricoides (from man) specimens Enterobius vermicularisi (from man). 

Ancylostoma duodenale (from man) prepared slides. 

ANNELIDA 

(a) 

(b) 

Nereis 

External characters. 
Dissected specimens. 

Parapodium-permanent preparation. 

Transverse sections-prepared slides. 

Pheretima 

External characters. 

Dissection. 
Glycerine preparations of setae in situ and brain. 

Permanent preparations of ovary and septal nephridia. 

Prepared slides of transverse section through various regions. 
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(c) Heteronereis, Arenicola, Aphrodite, Eutypoeus, Dero, Branchellion, Haemadipsa, 

Bonellia (female). 

ARTHROPODA 

(a) Palaemon 

External characters; Examination of appendages. 

Dissections. 

Glycerine preparation of hastate plate. 

Permanent and glycerine preparations of statocysts. 

(b) Periplaneta 

External characters. Differences between nmale and female. 
Dissections. 

Cirulation of blood in the wing of cockroach. 
Glycerine preparation of mouth appendages, salivary glands and trachea. 

Permanent preparations of salivary glands, Malpighian tubules, ovaries and testes. 

(c) Anopheles and Cules 

Glycerine preparation of mouth parts of male and female. Wings-prepared slides. 
Life history-prepared slides. 

Difference between Anopheles and Culex 

(d) 

(e) 

Musca 

External characters. 

Glycerine preparation of proboscis 

Daphnia, Cyclops, Balanus, Eupagurus (hermit crab) Scylla (crab), Sacculina (on crab). 

Larval forms Nauplius, Zoaea), Lepisma (Silver fish), Schistocerca (locust), 

Odontotermes 

(white ant), Cimex (bed bug), Pediculus (louse), Papilio (butterfly), Bombyx (Silk 
moth), Apis (honey- bee), Polistes (wasp), Camponotus (Black ant), Xenopsylla (rat 

flea), or Ctenocephalus (dog flea), Thyroglutus (millipede), Scolopendra (centipede). 
Lycosa (wolf-spider), Lxodes (trick), Limulus (King carb). 

MOLLUSCA 

(a) Lamellidens 

External characters 
Dissection 

Permanent preparations of gill lamella. 
Transverse section through middle region of body-prepared slides. 

Glochidium (larva) prepared slides. 

(b) Pila 

External characters. 
Dissection. 

Permanent preparations of gill lamella and osphradium. 

(c) Chiton, Teredo, Turbinellai (Shankh), Laevicaulis (slug), Doris, Aplysia, Dentalium 

Nautilus, Sepia and Margaritifera (Pearl Oyster). 
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ECHINODERMATA 

(a) Pentaceros: 

External characters 
Dissected specimens. 

Pedicellaria-prepared slides. 

Transverse section of arm-prepared slide. 

(b) Echinus (Sea urchin), Ophiothrix (brittle star), Holothuria (sea cucumber) and Antedon 

(feather star). 

CYTOLOGY 

(a) 

(b) 

(c) 

(d) 

Cell-Structure – Prepared slides 

Cell Division – Prepared slides 

Preparation of giant chromosomes 

Preparation of onion root tip for the stages of mitosis 
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B.Sc. Part II (THEORY) Zoology 

There will be three written papers and one practical examination. The following courses are 
prescribed. 

Paper I: Chordata 

Unit- I 

Hemichordata: Classification and detailed study (habit, morphology, anatomy, physiology and 

development) of Balanoglossus 

Cephalochordata: Classification and detailed study (habit, morphology, anatomy and physiology) 

of Branchiostoma (Amphioxus). 

Unit -II 

Urochordata: Classification and detailed study (habit, morphology, anatomy, physiology and post 
embryonic development) of Herdmania 

Unit-III 

Classification of different classes of vertebrates (Pisces, Amphibia, Reptilia,) up to order with 

characters and examples. Poisonous and non poisonous snakes and biting mechanism. 

Neoteny 

Unit-IV 

Classification of different classes of vertebrates (Aves and Mammalian) up to order with characters 

and examples. Dentition in mammals. 

Paper II: Animal distribution, Evolution and Developmental Biology 

Unit-I 

Animal distribution: Geological and geographical distribution with their characteristic fauna; fossils. 

Unit-II 

Origin of Life, concept of species (classical & modern concept) 

Evolution: Evidences (including physiological and serological); Theories of evolution (including 

Neo-Lamarckism, Darwin-Wallace theory of natural selection, Neo-Darwinism, Modern 

synthetic theory). Evolution of Man. Mutation 

Unit-III 

Developmental Biology I:Aims and scope of Developmental Biology. 

Gametogenesis, Fertilization, Egg: structure and types. 
Types & patterns of cleavage 
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Unit-IV 

Developmental Biology II: Process of Blastulation & Gastrulation. Fate Map. 

Development of Chick up to formation of Primitive streak and mammal (in out line) 

Extra embryonic membranes of chick. 
Placentation and types of Placenta. 

Paper III: Physiology and Biochemistry 

General physiology (in outline) with special reference to mammals 

Unit-I 

Physiology of digestion, respiration, and blood and circulation 

Unit-II 

Physiology of excretion and osmoregulation, neural transmission, muscles 

Unit-III 

Physiology of endocrine system, thermoregulation 

Unit-IV 

General chemistry and classification of carbohydrates, lipids and proteins; Enzymes 
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B.Sc. Part II 

ZOOLOGY PRACTICAL SYLLABUS 

Urochordata 
(a) Herdmania 

(i) 
(ii) 

External characters 
Dissection 

(iii) (a) Permanent preparation of branchial wall 
(b) Section of test and glycerine prepration of spicules. 

Glycerine and permanent prepration on neural gland complex ( neural 

gland, nerve ganglion and dorsal tubrcele). 
(iv) Larva and metamorphosis- prepared slides. 

(b) (i) Thaliacea : Pyrosoma, Doliolum 

(ii) Larvacea : Oikopleura . 

Cephalochordata 

Branchistoma ( Amphioxus ) 

(i) 
(ii) 

General features 
(a) Permanent prepration of the pharyngeal wall 
(b) Oral hood and velum- prepared slides 
(c ) Transverse section through the body – prepared slides. 

(d) Models illustrating development 

Cyclostomata 
Petromyzon ( Lamprey ) - External characters 

Chondrichthyes 
(a) Fish 

(i) External characters 
Exo-skeleton Glycerine and permanent preparation of placoid scales (ii) 

(iii) Myotomes 
(iv) 

(1) 

Endoskeleton 

Axial skeleton 
(a) skull 

(b) Visceral Skeleton 
(c) Vertebral column 

(2) Appendicular skeleton 

(a) Pectoral girdle and fins 
(b) Pelvic girdle, fins and claspers 

(c) Median fins 

(v) 
(a) 

Dissection 
Digestive system 
Examination of the folds of stomach and “ scroll valve” 
Vascular system (b) 
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Heart, ventral aorta, dorsal aorta, arterial arches ( afferent and efferent ) 
( c) 

(d) 

(e) 
(f) 
(g) 

(h) 

(i) 

Gills 

Urinogenital system 

Nervous system : Cranial nerves 
Internal ear 
Eye muscles 

Permanent preparation of ampullae of Lorenzini 

Section through various regions of the body of adult and embryo 
Embryo with yolk-sac placenta (j) 

(b) Pritis ( Saw fish ), Astrape ( Indian electric ray ) Chimaera ( rabbit fish ) Slide showing 

development of placoid scales. 

Osteichthyles 
(a) Labeo rohita ( rohu )- General morphology and dissected specimen. 
(b) Acipenser (sturgeon ), Lepiodosteous ( gar-pike ), Hippocampus ( sea hourse) 

Antennarius ( Indian angler ), Angulla (eel), Pleuronectes ( sole ), Exocoetus ( 
flying fish ), Clarius ( cat fish ), Anabas ( climbing perch ) and Neoceratodus ( 

lungfish ). 

(c) Different kinds of scales- prepared slides 

Amphibia 
(a) Rana tigrina ( The Indian bull-frog ) 

Development of frog from modles 

(b) Urodela : 
Necturus, Ambystoma and Axolotal larva 

(c) Anura : 

Bufo, Rhacophorus (tree frog), Alytes (midwife toad). 
(d) Gymnophiona : Ichthyopnis 

Reptillia 
(a) Varanus 

(i) External characters 

(ii) Skeleton 

(1) Axial Skeleton 
(a) Skull 
(b) Vertebral column 
(c ) Ribs and sternum 

(2) Appendicular Skeleton 
(a) Pectoral girdle and fore-limb. 
(b) Pelvic girdle and hind-limb. 

(b) Lacertilla 
Varanus ( Indian monitor ), Holoderma ( poisonous lizard ) 
Hemidactylus (wall lizard ),Chamaeleon ( garden lizard ) Draco 

(flying lizard ). 

(c ) Ophidia 
Difference between poisonous and non-poisonous snakes, Naja (cobara), 
Vipera ( viper), Typhlops ( burrowing snake ) and Python. Biting mechanism 

of a poisonous snake (model). 

(d) Chelonia : Derman armature 

(e) Crocodilia : Difference between Alligator, Crocodile and Gavialis. 

(f) Extinct reptiles, Models (five ) 

Dimetrodon, Diplodocus, Pteranodon, Tyrannosaurus and lchthyosaurus 
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Aves 

(A) Columba livia intennedia (pigeon) 
(i) Esternal Characters. Structure of Feather. Varieties of feathers. Developments of 

feather-prepared slide. 
Skeleton of fowl Axial skeleton: (ii) 

(a) Skull 
(b) Vertebral column 

(c) Ribs and sternum 

(2) Appendicular skeleton. 

(a) Pectoral girdle and fore-limb 

(b) Pelivic girdle and hind-limb. 

(B) (i) Archaeornithes-Archaeopteryx (cast) 

(ii) Neornithes: 
(a) Palaeognathae: Struthio (ostrich); 
(b) Neognathae: Gallus (fowl), Anser duck, Corvus (crow) , Psuttacuka 

(parrot) and Pavo (peacock). 

Perching mechanism: Model 

Skulls and Beaks of Birds. 

Feet of birds: Models 

(C) Embryonic membrances-whole mount of 72 hour’s chick embryo 

Mammalia 
(A) (i) Prototheria: Ornithorhynchus (Platypus) 

(ii) Metatheria : Macropus (Kangaroo). 

(iii) Eutheria : 
(a) Edentata: Dasypus (Armadillo) 
(b) Pholidota: Manis (Scaly ant-eater). 

(c) Cetacea: Platanista (Ganges dolphin). 
(d) Perissodactyla: Equus cabalus (horse), Equus vulgaris (ass), Equus zebra 

(zebra), Rhinoceros unicornis (rhinoceros). 
(e) Artictyla: Camelus dromedaries (A rabian camel), Giraffa camelopardalis 

(giraffe) Box (ox), Ovis (sheep), Capra (goat), Cervus (deer), Sus (dog). 

(f) Proboscidea: Elephas indicus (elephant). 
(g) Carnivora: Felis domesticus (Cat), Panthera leo (lion), Acinonyx tigris 

(Cheetah), Canis familiari (dog), Ursus (bear) Hyaena (hyanea), Phoca 

(seal) 

(h) Rodentia: Mus (domestic rat), Hystrix (Porcupine) 

(i) Lagomorpha: Lepus and Oryctolagus (hare and rabbit) 

(j) Insectivora: Erinaceus (hedge-hog), Crocidura (chhachhundar) 

(k) Chiroptera: Pteropus (Flying-fox). 
(l) Primates: Macaca (rhesus monkey), Hylobates (gibbon), Simia (Orang- 

utan), Anthropo pithecus (chimpanzee), Gorilla, Homo sapiens (man). 
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Histology 

(i) 

(a) 

(i) 
(b) 
(i) 

(c) 

(i) 

Tissues: Preparation of the following 

Epithelia: 

Squamous (ii) Ciliated and (iii) Stratified 
Muscular: 
Striped muscles (ii) Unstriped muscles. 

Connective 

Areolar tissue (ii) Tendon the leg muscles of frog (tease and examine in 
glycerine) 

(ii) Adipose tissue from insect and frog (iv) cartilage (free hand sections of frogs 

hyoid and suprascapula, train with haematoxyline and (v) Bone (Decalcified). 

Blood; Preparation of Vertebrate blood film, stain with Leishmann’s stain. 

Nervous: Neurons 

(d) 
(e) 

(f) Histology of various organs-prepared slides. 

Physiology 
(i) Experiments to be performed by candidates: Test for amylase. Osmolarity of 

blood, Hemin crystals and test for sugar and acetone in urine Determination of 
haemoglobin % in blood sample (s). 

(ii) Detection of amino acids in blood of an animal by paper chromatography. 

General : 
Candidates will be required, to show knowledge of the method of microscopic 
techniques and to examine, describe or dissect the types prescribed. Candidates will 

also be required to submit their notebooks containing a complete record of laboratory 

work initiated and dated by the teacher for the determination of result of examination. 
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B. Sc. Part III (THEORY) Zoology 

There will be three written papers and one practical examination. The following courses are 
prescribed. 

PAPER-I Applied and Economic Zoology 

Unit-I 
Parasitology: 

(a) Structure, life cycle, pathogenicity, including diseases, causes, symptoms and control of 

the following parasites of domestic animals and humans: Trypanosoma, Giardia and 
Wuchereria, 

Unit-II 

Vectors and pests: Life cycle and their control of following pests: 
Gundhi bug, Sugarcane leafhopper, Rodents. 

Termites and Mosquitoes and their control 

Unit-III 

Animal breeding and culture: Aquaculture, Pisciculture, Poultry, Sericulture, Apiculture, 
Lac-culture. 

Unit-IV 

Wild Life of India: Endangered species. Important sanctuaries; national parks of India; Different 

projects launched for the preservation of animal species; in-situ and ex-situ conservation of 
wild life. 

PAPER-II Biotechnology, Immunology, Biological Tools and Techniques and Biostatistics 

Unit-I 

Biotechnology: Genetic Engineering (concept and recombinant DNA technology) and its 

application in agriculture & medical areas and energy production. Biotechnology of food- 

processing, pharmaceuticals (e.g. use of microbes in insulin production) and fermentation. 

Unit-II 

Immunology. Concepts of immunity, types of immunity, Antigen and Antibodies, vaccines of 

different diseases and immunological reactions. 
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Unit-III 

Biological Tools and Techniques:  Principles and uses of instruments: pH Meter, Calorimeter, 

Microtome, Spectrophotometer & Centrifuge. 

Microscopy (light, transmission and scanning electron microscopy) 
Chromatography and Electrophoresis. 

Unit-IV 

Biostatistics: Sampling, Measures of central tendency (mean, median and Mode) and dispersion 

(variance, standard deviation and standard error); Correlation and Regression 

PAPER-III Ecology, Microbiology Animal Behavior and Pollution and Toxicology. 

Unit- I 

Ecology: Ecosystem: Concept, components, fundamental operations, energy flow, food-chain, 

foodwebs and trophic levels, ecological niche, abiotic and biotic factors. Population: 

Characteristics and regulation. Ecological succession. Adaptation: Aquatic, terrestrial, 
aerial and arboreal. 

Unit-II 

Microbiology: Morphology, physiology and infection (outline) of bacteria and viruses. Bacterial and viral 
diseases. 

Unit-III 

Animal Behavior: Introduction to Ethology, Patterns of behavior (taxes, reflexes, instinct and 
motivation); biorhythms; learning and memory, Migration of fishes & birds. 

Unit-IV 

Pollution and Toxicology: Concept, sources, types (air, water, soil, noise & radiation), and control of 
environmental pollution. Exposure of toxicants (routes of exposure, and duration and 

frequency of exposure); dose -response relationship categories of toxic effects. 

. 

: 
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B.Sc. Part III 

ZOOLOGY PRACTICAL SYLLABUS 

•  

•  

•  

Permanent Preparation of: Euglena, Paramecium and rectal protozoans from frog. 

Stool examination for different intestinal parasites. 

Study of prepared slides/ specimens of Entamoeba, Giardia, Leishmania, Trypanosoma, 
Plasmodium, Fasciola, Cotugnia, Taenia, Rallietina, Polystoma Paramphistomum, 

Schistosoma, Echinococcus, Dipylidium, Enterobius, Ascaris and Ancylostoma; 

•  Permanent Preparation of Cimex (bed bug)/ Pediculus (Louse), Haematopinus (cattle louse), 
fresh water annelids, arthropods; and soil arthropods. 

•  

•  

Larval stages of helminths and arthropods. 

Permanent mount of wings, mouth parts and developmental stages of mosquito and house fly. 
Permanent preparation of ticks/ mites, abdominal gills of aquatid insects viz. Chironomus 

larva, dragonfly and mayfly nymphs, preparation of antenna of housefly. 

•  

•  

•  

•  

•  

Collection and identification of pests. 

Life history of silkworm, honeybee and lac insect. 

Different types of important edible fishes of India. 

Prepared slides of plant nematodes. 

Demonstration of counting of cells (blood and protozoan) by haemocytometer, 
haemoglobinometer, pH meter, Colorimeter 

•  Microbiological Techniques: Media Preparation and sterilization, inoculation and 
Monitoring. 

•  

•  

Study of an aquatic ecosystem, its biotic components and food chain. 

Preparation of chromosomes, Test for carbohydrate Photochemical demonstration of proteins 
and lipids, using hand sections using hand sections, endocrine glands (Neurosecretory cells) 

of cockroach. 

•  

•  

Demonstration of developmental stages of chick. 

Project Report/ model chart making. 

•  
•  
•  
•  

Dissections : 

Cockroach : Central nervous system 

Wallago : Afferent and efferent branchial vessels, Cranial nerves, Weberian ossicles. 

Practical exercises based on Biostatistics, Microbiology, Immunology, Biotechnology, 
Animal Behavior, Pollution & Toxicology. 
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I p~ad R. (cds) 2001. Field Crop ~roduction. lCAR, New DeihL .
Singh C. 1983. Modem Techniques of Raising Field CropS. Oxford & I13H, New Delhi. .
pp 523 ." . i
Singh S. S. 1998. Crop Mar.?tgement. Kalyani Pub. ,New Delhi. pp 524
Yadav D. S~1992. Pulse Crops. Kalyani Pub. ,Nc'v Delhi. pp 303
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O:~g!!1, i:,:,llrc, properties an.i distribution of salihe, soJ"ic, calcare;us, acid and
\\'.;:~rk!:i-:<~i s"il:(; plan: rcspo.isc to soil reaction/nutrient imbalance in problem soils; ) .
:.::\1~':1[('( \:.;':J1:\!';l~ W crops; cr.vp tolerance to salinity, scdicity, acidity and waterlogging:
reclarna.icn of problem soi\:;;{~ole of soil amendmetits and soil drainag)l agronomic

. ;,-,:ti,:c:; ;:~relation to pror.\:.::,:;·\soils; wasteland- dimensions, causes, need.and practice:
of ,·.~2.:1:~g(:11Cn\;managing the;,eroded snd ravine lands; soils requiring unusual
n\.!;·.:\g;:!:·!~'nt-organic, acid sulF~at~, sanely, forest, rarigdanels a~lcldisturbed_~l?~~~. ;::.-------- ....__.__-~ ..----..---. . -_ ..-._-_ .._ -_.' .

. .

,..... :

Dc[:.:n;·,i.n~1(i0.nof.~ ~lccLrical C~'ndu.cti~ity and CEC, Jiffr.:rcl:t anions aJ)~ cations
present In 5011;deternrinauon of SAR 111 soil, lime and gypsum requirement, drainage and
leaching requirement; visit to'probl~m!\tic areas to acquaint with production constraints,

~!S:IS::: ~L",., Sarkar A.K. r..::d~vi2.:hur..B.SA995_.Acic Sei! M~,j:;l.;:.:mer:t. K~lyani p..:~."

.'~:h~';.':'';C~f;A<O;,!:; =-.,," I)~!\tl~\:~!;~;;"<n'""'"Diem Scii",..iny y, ,
.cf A£:"o;;,:·mi.: Research in h~.ji3, 1SA, NeW Delhi. .~
So""'":;; I L '996 Crop ProJuc'U'~ll in .~.' ,,..," • - ..-.-~ ....Dub "cade' rn)' TJ .1,,'jT"'"~ '·I.Jr.J,.~~/ •• 1 '. U V ~ .i"'_""1~uv''').~''6.v''''''''''JJ.L .,..... )' ~'),.l_,~·

USD.-\ 1954. Diagnosis and Impmvement. Saline and·Alkali Soil. l)SDA Ha.ndbook-GD,
USDA, WashingtO!l. DC. pp160.
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..' ..'
.:'.

, ' M.T\1. : S-C '

Statisticals Methods (·J.~4) .~. .ND-:j@, .~_J.
, ' ' ' !

"

!ntroductio1\ (0 statistics, various measures of central tendency and disp';,·
, " . '

sion. Probabili,y and probability dis"ibutioil : Random. experiment, Event;,
'Matherr,,, ical and staus: icaI do1initi0ns 0 f prob ab.ili ty, Law of add iti0n ancl Iaw
of multipi ica,io,' of prob;lbi!i 'Y (s:mpie problems b;tsed on them). Random var i-

. . . .

Course- IV

',;..

.able, Binomial distribution, poisson distribution an'd Nornial distributio~, Propc'. . " '. '. . .... ". " . " . . . ' '

erties of aoove distrib1.ltions. ,.' ,
, ' .

...... .: .' • ,.....,' .. ', . . .' 'J. ,. ..Theory of sanipling:.objecfand·advantage of samplin'g, Types of sampli'ng,
... Simple random. sampling, Stratified sampling, Cluster samBling, Multi-stage

.'; :_,;

" ..
Co"d"i on .r.c tog:e ssion : Bivariate ·d. to. !livaria te fr eque ncy distr: bu-

tio;'" karl poarson's correia t ion codficient, Kon k·corrclatio n, 'RegreSS' on lin''','
Regfession coefficients C\ild their rehltion with correlation coefficient, Multipie, " ,,'

regression, Multiple and Parti,l correlatiOr,.cccffici<,nts(upto three variables}.

-saP.lpHng.

'SUsgcsted ReadingS:

,0..1-{8.!ld Book of Agri:ldtural Statistic~;, Acl'\cll

~-

,i
I

\
2-

;:-

P [\1 kas ha n lvL:'..n d ir, Ka npu r.
Gupta, S.c. and !Zupoor, V.I(. Fundamentals of Mathematical SlUtis'ie>'

S. Cha"d I'Ind Sons, New Delhi.
Murthy, M. N_. Sa I11p1ing Theory ,and Mcthods. Statistical

Publishing SoclelY, Calcutta
4. Rohatgi, V.K. An introduce::', ." ":::,ability theory and

.• '.1 ~lathcmarical stlli,'icss- Wilks, S.S. Matl,",,,alic,,l Stati"ics. John wiley and sons. New Ye,:I:

I

.-_- ~-..---.- ..
, ,_
~-:-::,::::::-;7.

-- ..-.---- . ..~-~-~~.:"- ..



Practical

MeClsurenlcnl of soil moisture using tensh.)(nete~(,pressure plate and membrane; making
of soil moisture characlenstic curves; ~'/3tcr flow measurement using different devices'
d.::+;rl1lining soil prc,filc:: n:;oisture cJerr(.;t '<'1iTd irr'i:Jdtioll r;:;'-jUi,ernents: computation of
'.'/ater·~~·quj(E;rn~,lt of crops using mocifled Penman forrnuia; measurernsnt of water
flux under' saturateo snd uns_;~liur~1tedcondltions: de)crmin::t!ion of infiltration rates and
(J'ydr,l;jlic conductiv.ty.:

';"

";0~er-h, i\.e, CH3tJit, S.\.', F~-='ye,i'~.D.f:r:ci f'.'1:kinncr, \".t.i::. !U:;. ,--lana Book on Drainage
OJ f\Qricultui31 trlnd ?,:;rt i. /:·rin.c::;)ie::;~'i Dr.:1jrF::~!~'- 'i'icltc:r rnanaqement
o ivision (i)t~:)~]iH1kn 1of ;:"'.] ricu ~'.Jr\~). 1\'1if i ;';;l ry o [ .~{iril_:~)ttu I'E~, r,lew Delhi-l.'
I' '\ .,),);J.",~.

l.cnka, D, ·'19%, !fri~;dtiG'l ~;:r:~l[),;~ir!':~lc'.K.al)::\i;; f'ubii:;hers. L.D.H., I\)ew~ Delhi
1~~P.397

iTI ;':U!/ ~',n;,i;)rCldi-=:.:::. '/i;(ci-::,;.;,oublishinJ House, New
Delhi, pp. eU'1 i :

Paliwal, K.\I. '19f'L Irrig::J{iol1 v,!i[1ls~ljn;;; :",/3!er' WTC, iARI, New Delhi. pp 198

.P:ih2r, S.S. and Sandh'u, B.S. 1981' irrigation of Focd Crops-Principles and Practices.
ICf\R, NewDelhi PP 1LJO ...

. Reedy, S R. :~COOPrinciples of Crop Production K31~7c:.niPuo., New Delhi pp 428
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. " :' ,,' "\,,;~;"', -1\ vt.~/tr-:-lut·, f- r-: . I_.r_::_ '- "V L I 'iF' ''l .:---J .... l.!J. .
. I _ '. . >t". " ,
f'-' ' ~.

c: '. '",,' • "'<~,,. " _., :.,,;.. . ,'-.....>.!.._Oll rl((~llc\n':I::ll'(I1';I'., •..I,d ,,;,••OJ ,;( L;::,"': .. ,' ' ",.' 1./1"'7:.]0-" .
. ~ c\ I :~ •. < ('/) ('14 I <:r~I. ,','",1. -.t. 1 '~. \.<1 v" 0\ .,,/ ' I .. . 0' .... , c·
Soil fertility and pi'c,LiUCt,ivily; :;oi\ cl"r:~vr):\:ori.in,,f.:::<:,:tlC·:1t,j crop production - organic
2nd inorgail!C CNlstilulents; l:!ss..:.iiWr~\-t~I~r/,t1~~J1rieilIS,ddicicnc.y ..nd toxicity symptoms
,.j major and llIicronutrio ~s .,;,:d r.omedi,,1 meOs Uco0: .'Iansi orrna tion and dynamics,of
major pla~t nulr,if~nls; ki~QS\),\f~I~.iliz_ers-~~,s.traiWit, cd~fp\r~nd,bulk blende : meth'qd~"

~~11<;l1lIJ,' fiJr!V' ~l~'~('~:oI,iti lh~"crl il::.'.!I. -'.-~'-I "":'I.'I.r,.""'/'- .. '''',;, ~:'-~I/';"
01 feltl[iz<,~ app ''i,a\.,on: crop r••;pense to nutnents: leill.zer use_e ficiency, agronOmic
..ltl\I)I",<j_ 'I'- c.I -;}~Ilt ,\:, I "1 ., d 'f' . . f' "I' . ff' . .L;:~e';Il\'c<1 Z)rv PllYSIO O~IIC~~.;rn8lno' S 'J Increasing 8I"Uizer use e IClen,;-cyQ_l.l.tnent

, . interactions: fertilizer applicolioll in cropping syolon" ·direct, residual and comulative -
. effet:ts .inteqr3ted QJr3_ntnu"tri_2_11t supply, sys tems-Qrg 3nic manu res, compost; gre-en
. '. manures, ve(rlli-com-~os\~ ·tJio-fur·tiliz.:::rs, crop residue and in~rganic fertilizers;

. "A_;..... : :~: sustainable agriculture and soil feililiti; fGltilizefs and environment; fertilizer use in

t....'.; '.; .)':~ !problem soils; sc;1 moist \lID-I'IU irienis i.:lemctions. •
; J n iSf"', ...',,"

'.' '. .,' '\.<7.' ~.. r-" t" I . ,. ,'\':,..:u'::'.~:l~,~~tb~.c'lre~:'I'\r~~lr'"..·..".'l 0' (~o'll..'I /'u~'~r;L1-'1' (' ro"\....! (' I' ""'/:';\1'1'; hi,;, r; 'D V C'. C') '\(1 c o-I:I~"total N P I( &S
. ,:,:",::" ... 1;, I' ,ct.lv' ,,,, 1/ ." '::l,l Iv -',' '_~I '"', ~ ~ ~h_.'-' ',I,r\ C, '- ,;; ''', c "

..,: ". In plan\s: ini8!prel,aion of ,r,t,.f:.ction diiect and cC"·I'iJuiaiion. of economic and yield

-_l'

:~-

'. S\.\CJ9.f;Stcd i~oadin9:~ i
. _. :' .' .'. .: I

• Co.oke, (3,'N. 1987 The co,," o! of Soil :,e,tiliiY: Crosby LockviOOd, LonclOn, pp, 52(1
, . '. 'Fa,]eri,." I':' ,(" 801'9''', VC .. ,,,d Jane" CJ", 1991. ,:3;OWIO 3no Mine:al Nutrition of

> Field Crops, !'vlaic':;! D·':~:"";i. l<e'N :"Ji'i<_ .

.
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Ti:1ndon, H.LS. 1992 ~v\;)r18~~enr.3[\tof I'hmieflt Imer::lclibns in /\gricultLJ.J'e POCO Pub.,

.~. NeVI Delhi; ;JP.' '14:2 ~
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','\ " ·J.306S------Principles an practices of weed management
Classification and' characte,Iistics of weeds; special weed problejns including aquatic
and parasitic weeds ecology and physiology of major weeds; ecophysiology of crop
weed competition including allelopathy; weed indices; principles and methods of weed

" control, concept of Integrated weed management; weed control through bioherbicides.
nlycoherbicides and allelochemicals; herbicides history, development and their
classification; mode and mechanism of action of herbicides; herbicides salectivlly.
herbicide mixtures, adjuvants and safeners; degradation of herbicides in soil and plants;
effect of herbicides in relation to environment; he~l?iGider~ta.nce'in weeds and crops;
weed management in major crops and cropping systems; weed shifts in croppino

..,'.-: '...:··'.·s·ys"tems;control ot weeds in.,tlon-~ropped sitJations.
';, ~~:11" . <·;.:.~;~I.>:···~·'.;V::~ . : .. ?:1(' Practical \~i..):·"~::;"":.. '

-,,,. Identification of imp·O'rtanfWeeds of different traps; preparation of a weed herbarium;
weeds survey in crops and cropping systems; crop-weed competition studies;
preparation of spray solutions of herbicides f~r high and low-volume sprayers; -use of
various types of spray'pumps.and .nozzles an~ calculation of swath width; economics
of weed control; herbicide resistance analysis' in plant and soil; Bioassay of herbicic\;3

. ~ I
. . resistance.' " . ,

\.

Suggested Readings
Ndlrich. R.J. ana Kramer, R.J. 1997. Principles in Weed Managemeot Panama Put •.

....... , If .... •

',' Ncw 0eIl~;.~~ , -. ..
~_i- ••-.- c}o." ~;.;;.; Cl ....~.- ~,C: 1.93~,·.~,'~I'ii~~ti_':p_~t·ar..,;.icl~'()fh8rt'i(:i-:i:~~~.Ln(:' F~.:i:·,i'.J:1"":i:,::..:.,,.··
•• .";:; 1..:..1: I, t .f/!~ ~c:,..:: ., c: \';';),'r \.'_' --

". t,....,' ~.......ier. 'e p" (:.? A •.' i.':,.'.:'.\_' ,\." j•.: ..;._'-1

. r';upla, O.P. 2000, V)eea Muna~ement -Principles and Practices ..Agrobios ..lndia Pub

pp. 269
Jirndahl. FU... 1989. Fundamentals of vVeed Science, 2nd Edition Academic Press,

~,JewYork. pp. 556.
M~~,ndal.R.e. '1990 VJi':;ed, V\i?'edicide~ and 'vVec,d Co"ntrol-Principles and Prac:.tices,

Agro-B'otanicCii r-/ub; BikC_1ner.. " ., .'

Rao; V,S. 2000. Principles c)fVVe.edScience, Oxford and m.H, Pub., NewDelhi pp, 555

S;Jqram2nian, S., Ali,' A.M.' 8:10 Kumar: RJ. 1997, ;\11 AP0ut VVeed Control, i<a!yani

Pub New Delhi pp ..315, "
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\1 SEMESTER - III .
.i~~~.

COURSE -*1 AGRONOMY-OF FODDER, FORAGE, MEDICINAL

Al'{DAROMATIC CROPS/ORGANICS FARMING

THESIS - IN LIEU OF COURSE X
.Adaptation', distribution, varietal improvement, Agrotechniques and quality aspects
includinq anti-quality factors of important fodder crops like teosinte. maize, bajra, guar,
cowpea, oats, barley, berseem, senji, lucemand clovers; year round fodder produc
tion and rnanaqernent, preservation and utilization of forage and pasture crops; princi
pies and method's of hay and silage making, chemical and biochemical changes, nutri
ent losses and factors affecting quality of hay and silage; use of physical and chemical
enrichments and biological methods for improving nutrition value of poor quality fod
der, Economics of forage cultivation.
Medicinal and aromatic crops
Importance of medicinal and aromatic plants in human health, national economy and
related industries; classification of medicinal and aromatic plants according to botani
cal, characteristics and uses; climate and soil requirements; cultural practices; yield
and important constituents of medicinal and aromatic plants (J§a_~, citronella:"

_" • Ip~lrnarosa, ~auwo.I~C3,~a y, Asaphoetida, Nux vomica, rosadle, rnentha, bg,sil,~a-
,cr~'II"'),);',·nlUill etc) :1> i:;. <.,' ';:,J! )., . ./ .EE-;~fi-;It ',.' , " . "t~j'\~~,~.;~. , '
·.C '-F,\~~ P rZ: CdC 31 . '" -v , ')\~ :' ';:~!~\EXe;:iSeS on farm ap'e'rations in raising fodder crops; 'exercises on canopy measure-
h _ • . .'

::;~:2.-::.'~~I.jand ~uaE"'i,esL1'l3t;on,viz. crude protein, NDF, ADF, liqnin, silica cellulose
S,':, :1 \:2::;)U'S kdde; and f()f2ge crops pod antiqualitv components like HeN in sor-

. ghum ann such factors i~ other crops; hay and Silage rnaxrnq ..and economics of their
preparation,
ldentification of crops based on morphological 3:1d seed, characteristics: raising of
herbarium of M&A plant's; quality characters in medicinal and aromatic plants; meth
ods 6f analysis of some essential oils and other chemicals of importance in M&A plants.
, St..::.~:':~2stcdReadings
.Wh,;eI2r, W.A. 1950. Forage and Pasture Crops. D. Van Nostrand Comparty lnc., New York.

Vy'hi~c:rn3n,P.C. 1~80, Tropical Pastures, Oxford University Press, Oxford,

~'!;:;rJ;'3nan,T.R. and Dobadghao p.M, 1972~Forage Crops of India, ICAR, ~JewDelhi,

Sins:'. p, and Srivastava, A.K. 1990. Forage Production Technology, IGFRI, Jhansi.

H,::--.ja. S,S. ~984. Cultiv,a'tionand Utilization of Aromatic Plar.ts. RRL, CSIR, Jarnrnu.
Har,:::a, S,S, 198'4. Cultivation anp Utilization of Medicinal 'Plants, RRL, CSIR, Jammu,

HC:S:3Z;in. A. 1993. Medicinal Plants and their Cultivation, CIMAP, t.ucknow

HL:S3ain, ,:... 1994. Essential Oil Plants and their cultivation, CIMAP, i.ucknow.



.' i-p·,6)
Soil conservation and watershed management . .
Soil erosion-definition, natureand extent of erosion; types of erosion,factors affecting erosion:
soil conservation-definition, methods of soil conservation-'agronomic measures, contour culti
~pping, cover crops, vegetative barrier; improved dry farming practices; me
chanical measures-bunding, gully control, bench terracirig, role of grasses pnd pastures in Soil,
~nd breaks and shelter belts; watershed managemcrit-deflniiiori, objectives,._ . ~-- ....
concepts, approach, components, steps in implementation of watershed; development of crop-
ping system for watershed; development of cropping system for watershed areas; alternate land
'use systems~ agroforestry, ley farming; Jhum management-' basic concepts, socio-cthnic as-

.: pects, its layo'Lit,drainage considerations and agronomic. management; rehabilitation of aban-
!. ~.: doned jhurn lends and ~~:a.r~~fs to prevent soil erosion. '
I, t' .:'.:J' 'r ~" :;:::\:\, , ':.:.I radical ' " , ·(-';,h ', " J~~.~ Study of different types'or'e'rosion; field studies of different soil conser.l,lation measures: runoff

and soil loss measurement; laying out runoff plot and deciding treatments; identific<llion, of
different grasses and trees for soil conservation; visit to a soil constration research centre,

demonstration and training' centre.· '

. (::oursc - IX

"

Suggested Readings
Arakeri, H.R. and Roy, 0 ...1984. Principles of Soil ConserV.ation and Water Manegemeot Ox.

ford and lBH Pubiishing Co ..' New Delhi \I
Datta, S.K. 1986 Soil Conservation and Land Minagement. wLcrnational BOi)k Di$tri(,~\.Jtors,

_ Dehradun, India.' ;
"D::,_"__-.-a..,.lrayana:v.v-1993. sOil andWaterQ;~:vat:on Research in India.lCAR, l"';cw Delhi. '

. t. .' > .' .'. .
Gh-cir:.-:J"e,N.K.. :962 Studie.s en B.~h3Vicuj of Contour Bunds. Soil and Water Comer',':1t;on jn

TndialO::7- "::2
Gurmel SJI\gh, C.~ambabu. and Subhas Chandra. 198! Soil loss predictioll research in India,

CSWCRFfI. Dehradun, India
Gurrnel Singh, C. Venkataraman, G., Sastry, and Joshi. P. 1990. Manual of Soil and \Vatcr Con

scrvation Practices Ox.ford and IBH Publishing Co., New Delhi '

~/Iurthy, V.V.N. 1995. Land 3r.':iWate, Management Engineering. Kalyal\i Publishers, Ludhiana.

India
Rarna Rao, M.S.Y. 1962 Soil Conservation inIndia, leAR, New Delhi

, ~
Reddy. S,R. 1999. Principles of Agronomy Kalyani PLlblis~ers. New Delhi. pp, 458

Sakara Reddi, G.H. and Sit'hapathi Rae, C. 1967. AManual;11 Soil c~nservation DeV;lrt·rnenl. (Jf
Agriculture, Government ofAP, Hyderabad,India

Trl.Ptllhi. R.P. and Singh, H.P. 1993 Soil Erosion and ,Conservation. Willey Ea~tcrr. Limj~e::J

,r~e\1,' Delhi
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Course - X
Organic Farming
Organic farming-concept and definition, its relevance to India and global agriculture
and future prospects; Land and water management-land use, minimum tillage, shelter
zones, hedges, pasture management, aqro-forestry. water, use efficiency; Soil fertility-,
nutrient recycling, organic residues, organic manures, composting, soil biota and
, decomposition of organic residues, earthworms and 'verm.cornpost, green manures,
bioferiilizers; Farming systems-crop rotations, multiple and relay cropping systems,
ihtercropping in relation to maintenance of soil productivity, control of weeds, diseases
c1fld insect pests; Animal Husbandry, dairy farming, sheep and goat and piggery etc.
integrated pest manaqernent-bioloqical agents and pheromones, biopesticides; socio
economic impacts; Marketing and export potential-inspection, certification, labelling
and accreditation procedures; Organic farming and national economy.

, '.

Aerobic and anaerobic methods of making compost, making of vermincompost
ldenti.lcation and nursery raising of important aqroforestry trees and trees for sheeting
belts; Efficient use of biofertilizers-technique iof treating legume seeds with Rhizobi
uncu..ures, use of Azotobacter, Azospirullum and PSB cultures in field; Visit to a organic
farm: Ouality standards, inspection, certification and labelling and accreditation
procedures for farm produce from organic farms.
Su~~<;.:;:;tedReadings :
A'ni~:;~ilakrishrlan, T.N. (editor) 1992 f.merging Trends In Biological Control

i)hytophagous insects Oxford & ISH, New Delhi, p. 255
-c- Ga',;" ,\,C, .1982 A Manualof Rural Composting FAO/UNDP Regional Project Docu .

:-:;'~r1t FAO. Rome: pp. 102.
~.-:;::'-'::-,:r~,!.~.iS9.C Crg2r:i.:~r-?,;-·;:.,;;. F;::;mlng Press Docks. lp .~\'\/itch, U,K.
~~-: l'~. " 'I'~ ":J'" r' C; tJ .~n/., 1\1' G:",(;1'1r;;l' l( 1809 0 roc. nlc f~'a rrn InCJ- Theory ano Practice ,. a !L...~I c. tJ I u. ~I '-. . c. 1\.... . I " _ .. •I ~.. ~...,J. • .... 9 I ...a

'C:ri~",rlfICPub Jodhuu: :"p 2",7 -V' ...I ......II~ • ~'I l~~j '.,.., • ~_'I

Re.ddy, M.v. (editor) 1995 Soil organism arid Litter decomposition in Ule Tropics,
Ox-ford & ISH, New Delhi. Pp. 274 :

Singh, SP (editor) 1994. Technology for Production of Natural· Enemies, Project
Oi.ectorate of Biological Control, Bai"igalo, \'" pp. 22~

Tnvedi, R.N. 1993 A Text Sook of Environmental Sciences, Anrnol Pub, New Delhi,

~:J.410
Vc;c;:csil, G.K., Shivashankar, l< and Suiqlachar, M,P,. 1997. Organic Farming ar-d

Sustainable Agriculture, Association for Promotion of Organic Farming, Banqalore.
V.3i''';.::a Rao, B.V. 1995 Small farmer focused integrated rural development:

scciocconomic environment and legal perspective: Pub 3, Parisar apr ajna
J3iishtan2, Bangalore, pp. 12. .

V'.i'r/" 1~;SQPublic Health Irr.pact of Pesticirles used in ,A,gridjlture. Who, Paris
V\':;::. '~c:r, p,L. and Swift, M.J. 1994. The Biological Management of Tropical Soii.

::e;-tit::y, T.S.B.F. & 'vViley
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COURSE - XII

SEMESTER - IV
DRY':LAND AGRONOMY J 401

"

Defi;)ilion, concept, characteristics of drylands and rain-fed farming; significance and
din;ension of dryland farming in Indian agriculture; constraints limiting crop production
in dryland areas; characterization of environment for water availability; types of droughts; .
adaptation of crop plants to droughts; drought'management strategies; preparation of
appropriate crop plants fordryla'nd areas; mid-season corrections for aberrant weather
condilions; water.-harvesting concepts, techniques and practices; use of mulches, kinds,
effecti\jcness and economiQs.;antitranspirants; soil and crop management techniques,
till2.r;;c, seeding, fertilizer use, crop and varietal choice; concept of watershed

m~:nagement and its application in India.

rr ..:'.CTICAL - 405
F.~~!ii.:'~~l\probability analysis for crop. planning;~measurement of soil and water losses;. .
in si.u soil moisture conservation practices; mulches, including live mulches for
min::I',:izingeV3poration losses; measures to manage prolonged drought during crop

.' .se~'son;dry-seeding practices due to delayed monsoon rains; visit to a dryland research
C':;f'.>':::; study of on-going watershed management programmes and agroforestry

Gupta U.S. (Edited) 1995. Productic:l~:id lrnc vernen"' -~Crops for Drylands. Oxford

and ISH Publishing'Company, Pvt. Ltd., New Oelhi..: ,. .

Jocha. N.S. Technology Options and Economic Policy for Dryland Agriculture, Concept

Publishing Co. New Delbi.

K(]!d,ar, N.U. ~944. Dry Farming in India, ICAR, New Delhi ..
f<c;o:nl, J.e. and Farringtion, J. 1995. Research for Rainfed Farming. CF~IDA,Hyderabad.

2:::-n3swamy, P. 1982. Dry fa~ming technology in India. Agrico!e Publishing Academy.

New Delhi
S;,.,i1, HP. 198.8. Improved Agronomic Practices for Dryland Crops, CRIDA, Hyderabad.

S:!',:>" S.D. 1998. Arid Land Irrigation and Ecological Manag~ment. Scientific. Pub,

Jodhpur.
S ";h. S:D. Water Harvesting in Desert. Manak publications, New Delhi.
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SEMESTER - IV- 11. I
/,··1

COURSE -XIII AGRO-FORESTRY AND SUSTAIABLE AGRICULTURE

J 402

" Definition, concept, scope; historical perspective, agroforestry systems; agri-silviculture,
silvipasture, agri-silvipasture, agri-horticuHure, aqua-silviculture; alley cropping and
.e~ergy plantation; agroforestry systems for forage and fuel wood production, resource
conservation; improvement of degraded lands' biological diversity and sustainable
aqriculture and environmental protection; associative 'influence in" relation to above
grbund and underground interferences; allelopathy in various agroforestry systems
dil(d and indirect effect; efficient aqtoforestrydesiqn/rnodels for different agroclimatic
c9ncUions; tree-crop-animal relationship; food-fodder-fuel systems; Productivity and
sus(:;inability; alternate land use systems through agroforestory; social acceptability
ar)d Jcono~lic viabili,ty; agroforestry intervations with multipurpose tree species; Nutrive
valueo! tr~e IC8f, economics of AF systems,' .

PI~_ACTICAL - 405
. .',', .~'. ;'

.: :, "". . 1.'::,·.··;' '~'.'::" . I ~

:.' .'.. . IdrR!ltific3tion of various tree species, planting methodology and techniques, study of
:~~::';;i~,.~:·L:J::,:·':'·:Ijt!~~r'f;:iYcind' biomass deposits, organic matter and nutrient conseryation; poloroding
, . r,'~:' ",' ani':;' ·,:,:'~j~:ii~~:i~il,coppicing; light and temperature measurements; visit to a institute

rer:' . ,:~,..:;~ 2?~;::~8strf- i
St'.- ~:sted F~02.!~ings. ...._'.. ..

, "

I.

. .

r'i:]~~>;,:~,H,C" Ri::::',v8ni,L.L. and Kelkar, V.D. (ed.) 1989, Promotior.of Fodder of Fuelwood
Trees. BAli: Development Research Foundation, Pune.

,)hI2, 1_,1\, and S'21l-Sarma, P.K. 1997, A M.anual of Forestry Extension Education, APH
F~ublishill~i Corp, New Delhi.

~dir,PJ(,R. '1993. An Introduction to Agrofore'stry. Kluwer, Netherlands.

FJ~Lr~,P,S. 2n~1Roy M,M. 1994. Agroforestry,Systems for Degraded Lands. Oxford &
iDH :,:Jubiisi·!ing,. New Delhi.

Tef"':?lii, r~.G, 1984, Agroforestry in India, Oxford & IBH Pub" New Delhi.

\'/::3;8, C.P. 196'1, Crop Adaptation ar.d Dis'. 'jution, ::::. asia Pub. House (Pvt.) New, ,

Delhi, pp. 448
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ij/' (2)PdncipllcS ofSccu Tcchllology

/
.I

3(2+1)

i
i

Introductioll to Seed I'roouctillll, IlllporUUlcc or Seed Production. Seed policy, Seed deillalld
forecasting and planning (or ccrlirleo, foulldation am! breeder seed production, Deterioration
of crop v;/ricties, Factors a[Teclillg deICriorati(l1l :lIlti their couuo l: rVlllilllcllllllLC (1[' genetic
purity duri'llg seed productiol1, Seed quality: Dclillitioll. Cll:lr<lekrs or good quality seed.
Dirrcrenl classes or seed, I'roduclioil of nucleus & breeder's seed, .Maintenallce and
llluitiplicapoll or pre-release and newly released varieties ill sell' and cross-pollinated crops;
Seed Produclion, Foulldatioll and certiricd seed pwdllclioll ill 1l1:1i7.e (varieties. hybrids. -
sYlltlidics alld cOllipositcs): louudut iou and certilied seed prtidudit)1l or ricc-(varidies 8.:.. -----.-
hybrids); F<JUlldation and certified seed productioll or sorghulII and bajrn (variclics, hybrids.
synthetics and composites); roundation and certified seed production ofcotton <iiio-snnflower
(varieties and hybrids): Fouudat ion and certi lied seed product ion 0 r castor (varict ics and
hybrids); Foundation and certified seed produCtion or tomato and brinjal (varieties and
hybrids); Foundation and certified seed, production of chillies and bhendi (varieties and
hybrids); Foundation and certified seed production of ouion, botlle gourd and ridge gourd
(varieties and hybrids): Seed eertilicatioll, phases or ecrtilicatioll. proecdlll'e lor seed
certiClcation, field inspection and field counts etc.i Secd Act and Seed Act enforcement,
Central Seed COll1111,iiee, Central See~fCertification Board, State Seed Certification Agency.
Central and State Seed Testing Laboratories; Duties and powers or seed inspcetors. olTcllccs
and penalties; Seed cOlltrol order: Seed COIIII'llI Order 19X3. Seed Act 2000 ami other issues
related tlO seed quality regulation. Intelleclual Property Rights, Patenting. WTO, Plant
Breeders Rights, Varietal Identification through Grow-Out Test and Electrophoresis: Seed
Drying: Forced air seed dryil1!;!-. prillciple. propnties or air Hnd tlll'ir ..:rll'et tH\ secd drying.
moisture equilibril~1I1 between seed alld air. Ilcated air dryill!;!-. bl1ildill!_-'.requiremellts. types or
air distributioll systellls 1'01' seed Jryill'g. s.clcctioll or crop dryers alld systcms of heatcd air
dryillg, rCCOl\\llICIHlcd [cl\\peraiurc Hilt! depth or ,the !iceds. 1ll:Illag,elllCl\t ur seed dryillg.. -- ,----
I'hll1l\illg alld layout or seed processing pinll!: !':s!nhlishIllCllt (11' sl'cd prnccssillg pllll\(. SCl'd
rrocessing: air scrcen lIlachinc and its working principle, dillerent,upgraJillg. e'(]ulpmcl1ts alld
their use, Establishing a seed testing laboratory. Seed testing proccdures 1'01' quality
assessment, Seed treatment. Importance or seed treatment, types of seed treatment, equiplIIent
used (()r sced treatlllcnt (Slurry and Mist-O-111:llic Iteatel'). Seed packillg Hlld seed storage.
stages of seed storage, factors arlCeting seed longevity durillg stul'Hge amI conditions required
for good storage. General principles of seed storage. constructional features for good seed
warehouse, measures for pest and disease control, temperatLln~ cont-rol: Seed-1I1arketillg_.
marketing structure, ll1arketing organizatioll, sales gellcr;ltioll activities, prollilltiollal meoia,

pricing policy; ractors alTecting seed marketing.
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Practical: Seed sampling: principles and procedures; Physical Purity analysis of rield and
Ilortictdtllral crops: Germination analysis or field and Horticultural crops: Moisture tests of
field and Horticultural crops: Viability test of rield and Horticultural crops: Seed health test.
of' Ficici and IlmticlIltm;d cr(l[l~: Vil'.om (l'sls or i"ield ;\1 \(1 [[mticlIllllt';d n(l[';;: Sl'cd
dUlllJalley alld [lII':;lkillg Illdlluds: lirow (lut tests illlli ekclrllplwresis ltH' varietal
identiliication; Visit to Seed production plots of Maize, Sunllower, 8<1jra. Rice, Sorghum,
Cotton. Chillies ;11\(1 Vegct;lhles, (Add llr dclcle cr(ll'S (lrthe I'..:gi(lll): Visit tIl S,'cd pnll'l'ssing
plants; Visit to Seed testi{lg laboratories: Visil to GroW Ollt testing fanlls: Visit to llybrid
Seed rrod~lction ranllS: Vari-ctal identilication in seed production plots: Planting f<ltios,

isolation distance, roguillg etC

I ('')<'-



Field Crops- I! (Rubi) VL- Semed 3(2+1) 

Dfigin, geographical distribution, ccoomic innportance. soil and"climatic requirements, 
varicties, cultural practices and yield of rahi crops: Cereals: wlheat, barley; Pulses: chickpea. 
lentil. peas. frencl1 bean; Oilseeds: rapeseed and mustard, sunllover, salllower and linseed: 

Sugar crons: sugarcane and sugarbeot, Medicinal and aronatic crops sueh as mentha, lemon 

grass, citronclla, palma rosa, isabgol and posta; Connercial crops: potato and tobacco. 

F'orage crups: berseem, lucerne ancl oat. 

Practical: Secd bed preparatiou and sowing of wlheal, sugarcanc and sunllower: Caleulations 

o1 sccd ate, lop diessing of nilogen in wleat ad stuly vl leitilizer experineuts on wlwat 

79 



and mustard; Identification of wecds in wheat and grain legumes, application of herbicide 
and study of weed control experiments; Morplhological characteristics of wheat, sugarcane, chickpea and mustard; Yicld contributing clharacters of wlhcal;: Yicld and quality analysis of 
sugarcane; Crop distribution in the state and the region; lmportant agronomic experiments of 
rabi crops and visit to research stations related to rabi crops. 



  

 
 
 
 

Ch. Charan Singh University, Meerut 
 

M.Sc. Botany Syllabus 
 

Course Title 
  

I Semester 

Course I/ H1001 

Course II/ H1002 

Total 
Marks(Int.+Ext.) 

50+50 Angiosperm Taxonomy, Plant Resources and 
Utilization 
Biology and Diversity of Viruses and Bacteria 50+50 

Course III/ H1003 
Course IV/ H1004 

Biology and Diversity of Algae and Bryophytes 
Biology and Diversity of Pteridophytes, 
Gymnosperms and Palaeobotany 
Based on Courses I-IV 

50+50 
50+50 

Practical -I (H501)(4 
Hours) 

100 

500 Total marks 

II Semester 
Course V/ H 2001 
Course VI/ H 2002 
Course VII/ H2003 
Course VIII/H2004 
Practical II (H 601) (4 
Hours) 

Course Title Total Marks 
50+50 Fungal Biodiversity and Elementary Plant Pathology 

Cell and Molecular Biology 
Genetics, Cytogenetics and Plant breeding 
Anatomy and Reproduction in Angiosperms 
Based on Courses V-VIII 

50+50 
50+50 
50+50 

100 

Total marks 500 

III Semester 
Course IX/ H3001 

Course Title 
Plant-Soil-Water relations; Growth and 
Development 

Total Marks 
50+50 

Course X/H3002 
Course XI/H3003 
Course XII/H3004 
Practical III (H 701) (4 
Hours) 

Phytochemistry and Metabolism 
Plant Ecology and Phytogeography 
Elementary Biotechnology 

50+50 
50+50 
50+50 

100 Based on theory courses IX-XII 

Total marks 500 

IV Semester 

Course XIII/H4001 

Course XIV/H4002 

Course Title (Compulsory Courses) 

Modern Phytotechniques and Biostatistics 

Biodiversity conservation and Plant Resources 

Elective Courses (Any two courses) 

Recombinant DNA technology 

Plant Tissue Culture 

Total Marks 

50+50 

50+50 

Course XV /H4003 

Course XVI /H4004 

Course XVII /H4005 

Course XVIII /H4006 

Course XIX /H4007 

Course XX /H4008 

Course XXI /H4009 

50+50 

50+50 

50+50 

50+50 

50+50 

50+50 

50+50 

Microbial Biotechnology 

Environmental Biotechnology 

Stress Physiology of Plants 

Applied Plant Physiology 

Diversity in Plants, their origin and evolution 



  
  

Course XXII /H4010 

Course XXIII/H4011 

Elementary Computer Knowledge and 
Bioinformatics 
Plant Pathology 

50+50 

50+50 

100 Practical IV (H801)(4 
Hours) 

Based on theory courses XIII-XIV and two out of 
XV-XXIII 

Total marks 500 

Grand Total 2000 

A candidate can select any two elective courses from XV to XXIII (as per availability in the institution) to 
serve as specialization. Each course will have 4 hours theory and 4 hours practical in each week. 
A minimum of 30% marks separately in internal and external assessment of each course and an aggregate 
of 40% marks in all the courses is required for passing. In case of failing to obtain 30 % marks in internal 
assessment of any paper, the candidate will not be eligible to appear in external examination of that 
course. 
Internal assessment will be based on : 
Quizzes -2: (from first Unit) Each for 5 marks 
Tests-2: for 15 marks each (based on 2 units each) 
Seminar/ Term Paper: 10 marks in each paper 



  
 
 
  

Course – I: Angiosperm Taxonomy, Plant Resources and Utilization 50 Hours 

10 Hours Unit- I 
Taxonomy of Angiosperms: 

1. History of plant Taxonomy. 
2. International Code of Botanical Nomenclature (ICBN). Salient feature, important rules and 

recommendation, Binomial nomenclature, botanical gardens and herbaria. 
3. Taxonomic evidences: Morphology, Plant anatomy, Palynology, Embryology, Cytology, 

Phytochemistry, Genome analysis and DNA hybridization technique in relation to taxonomy, 
numerical taxonomy, serotaxonomy. 

Unit- II 10 Hours 
4. The species concept: Taxonomic hierarchy, species, genus, family and other categories, Principles 

used in assessing relationship, delimitation of taxa and attribution of rank. Variation and 
specialization in plants. 

5. Phylogenetic systems of classification: Hutchinson, Cronquist, Takhtajan and Dahlgren. Outlines, 
merits and demerits. 

6. Basic knowledge of phylocode and A P G system. 

Unit- III 
7. Range of floral structure and phylogeny in: 
I. Dicotyledons: 

10 Hours 

a. Magnoliidae with special reference to Magnoliaceae, Lauraceae, Piperaceae, 
b. Hamamelidae with special reference to Moraceae, Juglandaceae and Casuarinaceae, 
c.Caryophyllidae with special reference to Cactaceae, Chenopodiaceae and Polygonaceae, 
d. Dilleniidae with special reference to Tiliaceae, Sterculiaceae, Violaceae, 
e. Rosidae with special reference to Lythraceae, Combretaceae, 
f. Asteridae with special reference to Boraginaceae, Scrophulariaceae, Bignoniaceae 
, 

Unit- IV 10 Hours 
II.Monocotyledons: 
a. Alismatidae, 
b. Commelinidae with special reference to Commelinaceae and Zingiberaceae, 
c. Arecidae with special reference to Araceae, 

d. Liliidae with special reference to Amaryllidaceae 
8. Cradle of flowering plants. 

Unit- V 10 Hours 
Plant resource utilization: 

12. Botanical names, families, Plant part(s) used and uses of the important plants belonging 
to following categories: 
Fiber plants 
Spices and condiments 
Beverages 
Medicinal plants 
Non-wood plant products (NWPPs): rubber, dyes, resin, gums etc. 



  
  

Course – II: Biology and Diversity of Viruses and Bacteria 50 Hours 

10 Hours Unit – I 

1. Development of microbiology as science, important contribution of pioneer microbiologists; 
golden era of microbiology. 

2. Isolation, purification and cultivation of microbes. 
3. Important criteria used for classifications of microorganisms (morphological, ecological, 

biochemical, molecular and numerical). 

Unit – II 10 Hours 

Bacteria: 
4. Classification of bacteria based on Bergey’s manual of determinative bacteriology. 
5. Archaeobacteria and Eubacteria: Characters, Ultrastructure, nutrition, genetic recombination 

(Transformation, Transduction, Conjugation), and economic importance. 
6. Cyanobacteria: salient features and biological importance. 

Virus: 
7. Biological nature, characteristics and ultrastructure of Plant, animal and bacterial virus, 

replication, transmission and economic importance of viruses. 

Unit – III 10 Hours 

8. Phytoplasma: General characteristics, structure, reproduction and role in causing plant diseases. 
9. General Structure, reproduction and importance of viroids, virusoids, prions and Retrovirus. 

Unit – IV 10 Hours 

10. Host-parasite interaction: a brief idea of recognition and entry process of bacteria, viruses into 
animal & plant-host cells, alteration of host cell. Virus induced cancer; bacteria and plant two- 
component signaling systems; bacterial chemotaxis and quorum sensing. Hormones and their 
receptors, signaling through G–protein coupled receptors, regulation of signaling pathways. 

11. Innate and adaptive immune system: Types of Immunity, antigens, antigenicity, structure and 
function of antibody molecules, monoclonal antibodies, Antigen-antibody interactions (serology), 
activation & differentiation of B and T Cell, B & T cells receptors, MHC molecules compliment 
system, immune response during bacterial (tuberculosis), parasitic (malaria) and Viral (HIV) 
infections, vaccine. 

Unit – V 10 Hours 

12. Distribution of microbes in air, water, soil and human body. 
13. Microbes for control of pollution. 
14. Microbial enzymes and their applications. 
15. Microbes in nanobiotechnology. 



  
 
 
  

Course III: Biology and Diversity of Algae and Bryophytes 50 Hours 

10 Hours Unit – I 

Algae: 
1. Classification and salient features of different classes of Algae. 
2. Algal pigments, food reserves, flagellation and their importance in classification. 
3. Thallus organisation, reproduction and life cycle patterns. 
4. Economic importance of algae as food, feed, source of chemicals and drugs, Algal biofertilizers, 

uses in industry and Algal blooms. 

Unit – II 10 Hours 

5. Comparative study of classes of Chlorophyceae, Xanthophyceae and Bacillariophyceae, with 
reference to: 

a. Range of structure of plant body including ultrastructure. 
b. Methods of reproduction. 
c. Variation in life cycles. 

Unit – III 10 Hours 

6. Comparative study of Phaeophyceae and Rhodophyceae with reference to: 
a. Range of structure of plant body. 
b. Range of mode of reproduction. 
C. Variation in life cycles. 

Unit – IV 10 Hours 

Bryophytes: 
7. Classification of Bryophytes and their distribution in India. 
8. Range of thallus structure (plant body) and anatomy in Bryophytes (with suitable examples) 
9. A general account of Marchantiales, Jungermanniales, Anthocerotales, Sphagnales, Funariales 

and Polytrichales. 

Unit – V 10 Hours 

10. Evolutionary tendencies in sporophytes of Bryophytes (Progressive sterilization of sporogenous 
tissue) 

11. Reproduction, life history, Inter-relationship, affinities of various groups of Bryophytes. 
12. Ecology and economic importance of Bryophytes. 



  
 
 
  

Course – IV: Biology and Diversity of Pteridophytes, Gymnosperms and 
Palaeobotany 50 Hours 

10 Hours Unit – I 
Pteridophytes: 

1. Classification of Pteridophytes; specific characters of important classes. 
2. Salient features, comparative organography, systematics, reproduction and Phylogeny of the 

following: 
a. Psilopsida: Psilophytales (Rhynia, Horneophyton) and Psilotales (Psilotum, 

Tmesipteris). 
b. Lycopsida: Protolepidodendrales (Protolepidodendron), Lepidodendrales (Lepidodendron, 

Stigmaria), Lepidospermales (Lepidocarpon) and Isoetales (Isoetes). 
c. Sphenopsida: Hyeniales (Calamophyton), Sphenophyllales (Sphenophyllum) and Calamitales 

(Calamites). 
d. Pteropsida: Coenopteridales — A general account. Ophioglossales (Ophioglossum, 

Botrychium), Marattiales (Marattia, Angiopteris), Osmundales (Osmunda), Filicales (Cyathea, 
Dryopteris, Pteridium), Marsileales (Marsilea), Salviniales (Salvinia, Azolla) and Indian Fossils. 

Unit – II 10 Hours 

3. Telome concept. 
4. Stelar system and evolutionary tendencies. 
5. .Heterospory and evolution of seed habit. 
6. Apogamy, apospory, parthenogenesis. 
7. Soral evolution in Pteridophytes. 
8. Alternation of generations. 

Unit – III 10 Hours 
Gymnosperms: 

a. Classification and distribution of gymnosperms with special reference to India. Study of 
morphology, structure and life history as illustrated by the following:Pteridospermales: 
Palaeozoic and Mesozoic group with reference to Lyginopteridaceae (Lyginopteris), 
Medullosaceae (Medullosa), Glossopteridaceae and Caytoniaceae. 

b. Bennettitales: Cycadeoidaceae, Williamsoniaceae, Wielandiellaceae. 
c. Cycadales: A detailed account including distribution of living Cycads. 
d. Pentoxylales: A general account. 
e. Cordaitales: A general account of Cordaitaceae and Poroxylaceae. 
f. Ginkgoales: Ginkgo. 
g. Coniferales: Abies, Cedrus, Cryptomeria, Cupressus. Podocarpus, Cephalotaxus and Araucaria. 
h. Taxales: A general account. 
i. Ephedrales, Welwitschiales and Gnetales: A general account. 

Unit – IV 10 Hours 

10 Hours 

10. Evolutionary tendencies in Gymnosperms. 
11. Economic importance of Gymnosperms. 

Unit – V 

Paleobotany: 
12. 
13. 
14. 
15. 

Geological areas and distribution of plants in geological time scale. 
Types of Fossils, Process of fossilization and fossil preservation methods. 
Techniques of study of fossils. 

Distribution of fossils in India 



  
 
 
  

Course – V: Fungal Biodiversity and Elementary Plant Pathology 50 Hours 

10 Hours Unit – I 

1. General characters of fungi, cell structure and nutrition. 
2. Range of Thallus organization in fungi. 
3. Unique aspects of (i) fungal cells, (ii) molecular biology of fungi 
4. Types of reproduction in fungi. 
5. Classification of fungi as proposed by Ainsworth (1973) Alexopoulus, Mims& Blackwell 

(1996).Recognition of Fungi as a separate kingdom; splitting of the fungi (Fungi and allied 
organisms into three kingdoms- Protista, Chromista and Fungi. 

6. Nutrition and growth in Fungi including factors affecting fungal growth. 
7. Differentiation in fungi: control of i) Dimorphism. ii) conidiation. iii) mating (with the help of Sex 

hormones). 
8. Heterothallism, Heterokaryosis, parasexuality and physiological specialization in Fungi. 

Unit – II 10 Hours 

9. A general account and affinities of the following groups with special reference to systematic 
position, structure and reproduction of organisms mentioned hereunder: 

I. The Fungi belonging to kingdom Protozoa: 
a. Myxomycota (myxomycetes): Stemonites, Ceratiomyxa, 
b. Plasmodiophoromycota (Plasmodiophorales) Plasmodiophora. 
II. The Fungi belonging to Kingdom Chromista: 

a. Oomycota: Saprolegnia, Phythium, Phytopthora, Albugo, 
III. The Kingdom Fungi: 
a. Chytridiomycota: Synchytrium, 
b. Blastocladiomycota: Allomyces, Coelomomyces 
c. Zygomycota: Saksanaea, Pilobolus, Entomophthora 
d. Ascomycota : Taphrina, Phyllactinia, Erysiphae, Neurospora, Peziza 
e. Basidiomycota: Puccinia, Uromyces, Hemiliea, Melampsora, Tilletia, Ustilago 
f. Anamorphic fungi (Deuteromycotina): With reference to their telomorph, also wherever possible; 

Cercospora, Helminthosporium, Curvularia, Alternaria, Fusarium, Colletotrichum, Aspergillus, 
Penicillium. 

Unit – III 10 Hours 

10. Fungal interactions: I. Role of antibiotics, hyphal interference,II. Mycoparasitism, 
III. Commensalism, Mycorrihizae, Lichens (Structure, types, reproduction, importance), 

11. Fungi as biocontrol agents. 
12. Symptoms of fungal, bacterial and viral plant diseases. 
13. Causes of plant diseases. 
14. Host-parasite relationship, role of enzymes and toxins in disease development. 
15. Effect of infection on physiology of host. 
16. Effect of environment on disease development-epiphytotics. 

Unit – IV 10 Hours 

17. Disease control by Physical methods, chemical methods, crop rotation, plant quarantines, 
resistance 
18. Integrated pest management mechanism, its advantages, disadvantages and 

future prospects. 



  
 
 
  

19. Principles of biological control of air- borne and soil-borne plant diseases. 

Unit – V 10 Hours 

23. Etiology and control of the following crop diseases: 
: Paddy blast, Bacterial leaf blight. 
: Black Stem rust, Bunt of wheat, Flag smut. 
: Grain Smut. 

Paddy 
Wheat 
Jowar 
Sugercane 
Cotton : Wilt 
Grape 

: Smut, Red rot. 

: Downy and powdery mildew 
: Apple scab Apple 

Groundnut : Tikka disease. 
Fibre 
Coriander 

: Rust of Linum. 
: Gall of coriander. 



  
 
 
  

Course VI : Cell and Molecular Biology of Plants 50 Hours 

10 Hours Unit – I 

1. The Dynamic cell: Structural organization of plant cell, specialized plant cell. 
2. Microscopy: Principle, parts and functioning of electron microscopes including stereoscopic 

binocular, dark field illumination, confocal, phase contrast, fluorescence and polarizing 
microscopes, camera lucida, SEM, TEM. STEM. 

3. Cell envelopes: Ultra-structure, chemical foundation and functions of cell wall, Biological 
membranes with special emphasis on plasma membrane and tonoplast membrane. 

Unit – II 10 Hours 

4. Plant Cell inclusions, their structure and function; Mitochondria and Chloroplast. 
5. Nucleus & Nucleolus: Structure, nuclear pores, nucleosome concept. 
6. Chromatin Organisation: Chromosome structure and composition, Centromere, Telomere, 

Euchromatin and Heterochromatin, Karyotypes, Polytene, Lamp brush chromosomes and Sex 
chromosomes. 

Unit – III 10 Hours 

7. Ribosomes, Dictyosomes, Lysosomes, ER, Microbodies and Plasmodesmata. 
8. Cell cycle & Apoptosis: Biochemical and genetic mechanism– 

a) Mitosis, spindle formation mechanism, cytokinesis, cell plate formation, Cytoskeleton 
with emphasis on spindle apparatus, motor movements. 
Meiosis and its significance b) 

c) Programmed Cell Death (PCD). 

Unit – IV 10 Hours 

9. Nucleic Acids: Nature, Structure, types of DNA (A, B, Z-DNA) and RNA, (t-RNA, micro-RNA) 
difference between DNA & RNA; DNA replication (Origin and fork) and its biosynthesis, extra 
chromosomal replications, DNA damage and repair, transposons and mechanisms of 
transposition. 

10. Genetic Code: Discovery, Properties and cracking of genetic code. 

Unit – V 10 Hours 

11. Protein Synthesis: Basics, mechanism of protein synthesis in prokaryotes and eukaryotes, 
transcription, RNA processing, reverse transcription, translation and regulation of protein 
synthesis in prokaryotes (Structural, regulatory genes and operon model). 

12. Control of gene expression at transcription and translation level: Regulation of gene expression in 
phages, viruses, prokaryotes and eukaryotes, role of chromatin in regulating gene expression and 
gene silencing. 



  
 
 
  

Course – VII: Genetics, Cytogenetics and Plant Breeding 50 Hours 

10 Hours Unit – I 
Genetics: 
1. 
2. 
3. 

Mendel’s Laws of inheritance and modified ratios. 
Allelic and non allelic interaction of genes. 
Multiple alleles: alleles, coat colour in rodents, blood groups in Humans, self 
incompatibility. 

Unit – II 10 Hours 

4. Linkage and crossing over: chromosome mapping, linkage groups, mechanism of 
chromosome pairing and synaptonemal complex. 

5. 
6. 

Sex determination in man, Drosophila and plants. 
Maternal effects and Extra- nuclear inheritance. 

Unit – III 10 Hours 

7. 
8. 

Biochemical genetics, concept of gene. 
Structural changes in chromosomes: Deficiency, duplication (meiotic pairing & phenotypic 
effects), Inversions, translocations, (meiotic pairing, Chromosome disjunction), multiple 
translocations. 

9. Numerical changes in chromosomes and Haploidy: 
a) Euploidy/Polyploidy : Classification, production, role in evolution, utility 

in crop improvement. 
b) Aneuploidy : Trisomics, tetrasomics, monosomy, multisomy- 

meiotic behaviours, breeding behaviour. 
c) Apomixis : Cytogenetic basis and types of Apomictic reproduction 

Unit – IV 10 Hours 

10. 

11. 

Mutation: Types of mutations, spontaneous and induced mutations, Physical and 
chemical mutagens, gene mutations, induction and detection of mutation, mutation by 
transposons. 

Concept of gene: gene structure and expression; gene fine structure, cis-trans test, 
Biochemical genetics, introns. 

Unit – V 10 Hours 
Plant breeding: 

12.Methods of plant breeding. 
9. 
10. 

13. Genetic basis of inbreeding, hybridization and heterosis, exploitation of hybrid vigour. 
14. Plant breeding work done in India with special reference to potato, maize, rice, wheat, 
sugarcane and cotton. 



  
 
 
  

Course VIII : Anatomy and Reproduction in Angiosperms 

Unit-I 

50 Hours 

10 Hours 
Plant Anatomy: 
1. Shoot development: organisation of shoot apical meristem (SAM), Cytological and molecular 

analysis, Leaf (Marginal meristem). 
2. Root development: organisation of root apical meristem (RAM), Cell fates and lineage 

differentiation of vascular tissue, regulation of root growth. 

Unit – II 
Epidermal structures, ontogeny and classification of stomata, trichomes and 
secretory glands 

10 Hours 
3. 

4 Phloem: Structure and development of sieve elements, P-Proteins. 
Xylem: Structure and development of tracheary elements. 
Vascular cambium: normal and abnormal functioning. 
Nodal Anatomy: evolution of nodal vasculature. 

5. 
6. 
7. 

Unit - III 10 Hours 
Embryology: 
8. Formation of floral organs: floral development molecular basis of floral organ determination. 

Morphology of stamen, carpel and placentation, (MADS Box) Homeotic genes. 
Megasporangium (ovule): Structure and development. 9. 

10. Female gametophyte: Megasporogensis, organisation and types of embryo sac, gene function 
during megagametogenesis, ultra structure of embryo sac. 

11. Anther: Structure, microsporogenesis, tapetum, pollen development, including pollen wall, 
pollen germination and pollen tube growth, development of male gametophyte, palynology and 
its applications. 

Unit – IV 10 Hours 

12. 
13. 

Pollen-Pistil interactions, Pollination mechanism and vectors, double fertilization. 
Sexual Incompatibility: its genetic basis, molecular aspects, physiology and biochemistry. Barriers 
to fertilization, methods to overcome incompatibility. 

Unit – V 10 Hours 

14. 
15. 

Polyembryony: causes, classification and applications. 
Endosperm: development, types, haustoria, mosaic endosperm, ruminate endosperm, xenia, 
metaxenia. 

16. 
17. 
18. 
19. 

Embryogenesis: nutrition and growth of embryo; development of dicot and monocot embryos. 
Fruit growth and development: with special reference to legumes and cucurbits. 
Seed anatomy 
Apomixis and Parthenocarpy: types and importance. 



  
 
 
  

Course IX : Plant-Soil-Water Relations & Growth and Development 50 Hours 

10 Hours Unit – I 
Soil - water-plant relations: 

1. Functional aspects of plant cell structure: colloidal systems, Water as a universal 
solvent,pressures and potentials. 

2. Active and passive absorption of water. Factors affecting water absorption 
3. Role of micro and macro mineral nutrients, their physiological functions and deficiency 

symptoms, Hydroponics. 
4. Mechanism of ion (mineral) absorption. Factors affecting mineral absorption. 

Unit – II 10 Hours 

5. Driving forces and resistances in transpiration; stomatal movement mechanism. 
6. Ascent of sap, Translocation of solutes in plants; sensor- regulator system, sucrose sensing 

mechanism. 
7. Stress Physiology: Plant response to biotic and abiotic stress, mechanism of stress tolerance, HR 

and SAR, water deficit and drought resistance mechanism of salinity, metal toxicity, freezing heat 
and oxidative stress resistance, 

Unit – III 10 Hours 
Growth & Development: 

8. Discovery, chemical structure, physiological role, mechanism of action, bioassay and practical 
applications of following plants hormones: 

a. Auxins 
b. Gibberellins 
c. Cytokinins 
9. Hormone receptors, cell signaling and Signal transduction 

Unit – IV 10 Hours 

10. Elementary idea of structure and functions of ABA, Ethylene, Ascorbic Acid, 
Brassinosteroids, Polyamines, Jasmonic acid and Salicylic acid. 

11. Sensory photobiology: detection structure, chemistry, physiology, function and mechanism of 
action of phytochromes, cryptochromes and phototropins. 

12. Photoperiodism; Photoinduction and vernalization, Role of florigen, vernalin, phytochrome and 
C/N ratio in flowering. 

Unit – V 10 Hours 

13. Dormancy: Dormancy of seeds and buds, gene expression during dormancy. 
14. Seed germination and seedling growth, metabolism of nucleic acid, mobilization of reserved food 

material, hormonal control of seedling growth, gene expression during seedling growth. 
15. Endogenous rhythms 
16. Plant movements 
17. Ageing and Senescence 



  
 
 
  

Course X : Phytochemistry and Metabolism 
Unit- I 

50 Hours 
10 Hours 

Energy flow: 
1. Fundamentals of thermodynamics and bioenergetics 
2. Buffers, pH Scale, redox potential 
3. Structure and functions of ATP; 
4. Forces stabilizing macromolecules 

Unit – II 10 Hours 
Fundamentals of Enzymology: 

5. Classification, mechanism of enzyme action and catalysis, Allosteric mechanism, active sites, 
isoenzymes, Coenzymes, steady state enzyme kinetics, Michaelis - Menten equation and its 
significance. 

6. Conformation of proteins: secondary, tertiary and quaternary structure; domains; motif and fold, 
Ram Chandran’s Plot 

7. Protein catabolism: Lysosomal and ubiquitin targeted proteolysis. 

Unit – III 10 Hours 
Photochemistry and Photosynthesis and Carbohydrate Metabolism: 

8. General concept, Photosynthetic apparatus, Photosynthetic cycle, pigments, light harvesting and 
non-cyclic complexes, Photo-oxidation of water, electron and proton transport, 
Photophosphorylation. 

9. Carbon assimilation – the calvin cycle (C3 cycle), Photorespiration and its significance, the C4 
cycle, the CAM pathway, biosynthesis of starch and sucrose, physiological and ecological 
considerations. 

Unit – IV 10 Hours 
Respiration and fatty acid metabolism: 

10. Overview of plant respiration, glycolysis, the TCA cycle, electron transport and ATP synthesis, 
oxidative phosphorylation; coupled reaction group transfer biological energy transducers, 

11. Pentose phosphate pathway, glyoxylate cycle, alternative oxidase system; 
12. Structure and function of fatty acids, biosynthesis and their catabolism. 

Unit – V 10 Hours 

Nitrogen and sulphur metabolism: 
13. Overview of biological nitrogen fixation, nodule formation and nod factors, mechanism of nitrate 

uptake and reduction, ammonium assimilation, nucleotide metabolism. 
14. Sulphur uptake, transport and assimilation. 

Secondary metabolites: 
15. Elementary idea of secondary metabolities like alkaloids, lignin and phenolics (terpenes, phenols) 

with emphasis on flavonoids. 



  
 
 
  

Course XI : Plant Ecology and Phytogeography 50 Hours 

10 Hours Unit – I 

1. Ecological factors (light, air, water, topographic, edaphic, biotic) 
2. Ecological concepts of species: Genecology and Ecological niche. 
3. Population Ecology: Basic concepts, characteristics of population and population structure. 
4. Community Ecology: Composition, characters, structure, origin and development of community: 

methods of study of structure of community. 

Unit – II 10 Hours 

5. Ecological succession: Process concept and trends. Climax. (Xerosere, hydrosere) 
6. Ecosystem Ecology: Structure and functions, with example of a natural and artificial ecosystem, 

Energy flow in ecosystem. 
7. Production Ecology: Measurement methods and productivity in different ecosystems. 

Unit – III 10 Hours 

8. Preliminary Knowledge of I.B.P. (International Biological Programme), M.A.B (Man and 
Biosphere Programme). 

9. Pollution: Kinds of pollution (Air, Water, Soil and Noise) and green house gases, Ozone hole, and 
global warming. 

Unit – IV 10 Hours 

10. Recycling of waste: Biogas, utilization and disposal of organic wastes and inorganic wastes, 
11. Biodiversity and It’s conservation. 
12. Biogeochemical cycles of C,N,P,S, and Hydrological cycle, Nutrient sources, Nutrient budgets in 

terrestrial communities and aquatic communities. 
13. Soil erosion and conservation, rainwater harvesting, chipko movement, van mahotsava, 

Afforestation, reforestation. 

Unit – V 10 Hours 
Phytogeography 

14. Principles of phytogeography, vegetation types and Phytogeographical regions of India. Age and 
area hypothesis, continental drift, endemism, Hot spots, Plant exploration. Invasion and 
introduction. 

15. Remote sensing: Concepts, principles, processes, tools, techniques in acquisition of R.S. data. 
Application in ecological and meteorological research 



  
 
 
  

Course XII: Elementary Biotechnology 50 Hours 
10 Hours Unit – I 

1. Definition, Basic concepts, Principles and scope of Biotechnology. 
2. Recombinant DNA technology, basic concept in genetic engineering, tool and techniques of 

recombinant DNA technology. 
3. Enzymology of genetic engineering: Restriction enzymes, DNA ligase, Polymerase etc. 

Unit – II 10 Hours 

4. Cloning vehicles: Plasmids, Cosmids, Lambda phage, Charon phage, shuttle vectors, 2µ DNA 
plasmids, yeast plasmids. 

5. Gene cloning: principles and techniques, choice of vectors, DNA synthesis and sequencing, 
Analysis and expression of cloned genes in host cells, Polymerase chain reaction (PCR), RFLP, 
DNA finger printing (Southern and Northern blotting), gene therapy, Genetic counselling. 

6. Gene libraries: mRNA isolation, cDNA synthesis, cloning and amplification of gene libraries, 
Genomic DNA libraries, YACs, BACs Transposable elements, techniques of gene mapping and 
chromosome walking. 

Unit – III 10 Hours 

7. Transgenic (Genetically modified) Plants: Genetic engineering of plants, Aims, strategies for 
development of transgenic plants (with suitable examples, Agrobacterium – the natural genetic 
engineer, T-DNA and transposon mediated gene-tagging, chloroplast mediated transformation 
and its utility, 

8. Intellectual Property Right (IPR), possible ecological risk and bioethics. 

Unit – IV 10 Hours 

9. Plant cell and Tissue culture: General introduction, history, scope, cell and tissue culture 
techniques. 

10. Design and functioning of tissue culture laboratory. 
11. Cell proliferation measurements, cell viability testing, culture media preparation and cell 

harvesting methods, concepts of cellular differentiation and totipotency. 

Unit – V 10 Hours 

12. Somatic hybridization: Protoplast isolation, fusion and culture, hybrid selection and regeneration, 
possibilities, achievements and limitation of protoplast research. 

13. Application of plant tissue culture: clonal propagation, artificial seed, production of hybrids and 
somaclones, organ culture, production of secondary metabolites, natural products, 
cryopreservation and germplasm conservation. 



  
 
 
  

Course XIII: Modern Phytotechniques and Biostatistics 

Unit I 

50 Hours 

10 Hours 
Basic Botanical techniques: 

1 Different types of stains, their preparation and uses: Safranin, fast green, hematoxylin, iodine, 
cotton blue, crystal violet, ruthenium red, Janus green, Gram’s stains, Acetocarmine 
2. Microtomy: dehydration, clearing and embedding of material, section cutting, dewaxing. 
3. Collection and preparation of herbarium sheets; preservation and storage of plant materials 

Unit II 10 Hours 
Biophysical methods 

4Instrumentation, principle and Methods of fractionation- Cell sorting, Chromatography, 
Electrophoresis, Centrifugation, X- ray diffraction 

Unit III 10 Hours 
Methods of quantitative analysis- 

1. Spectrophotometry, MS, NMR, ESR, ORD/CD spectrometers, 
2. Radioisotopic methods: Geiger Muller & Liquid Scintillation Counters. 
3. Immunological methods: immunodiffusion, immuno- electrophoresis, crossed immuno- 

electrophoresis, counter- RIA, ELISA , Immunoblotting 

Unit IV 10 Hours 
Statistical methods 

1. Classification and presentation of data, , graphical presentation: frequency polygon and curve, 
&cumulative frequency curve. Distribution 

2. Measures of Central tendency: mean, mode, median and their 
properties . 

3. Measures of dispersion: Mean deviation, standard deviation and coefficient of variation. 

Unit V 10 Hours 
11. Simple correlation, coefficient and regression, 
12. Principle of experimental designs, randomized block and latin square designs 

and analysis of variance (ANOVA). 
13. Tests of significance, t-tests, Χ2 test for goodness of fit. 



  
 
 
  

Course XIV: Biodiversity Conservation and Plant Resources 

Unit - I 

50 Hours 

10 Hours 
1. Biodiversity: Definition; factors responsible for determination of Biodiversity; 
2. Global concern over climate change. 
3. Levels of Biodiversity: Genetic, Species, Ecological, Evolutionary and Agrobiodiversity. 
4. Diversity Measures: (Diversity Indices)- Alpha(α), Beta (β), Gamma(γ) Diversity. 

Unit - II 10 Hours 
5. Biodiversity Conservation Initiatives 
a) In situ Stratagy : National parks, Wild life sanctuaries, biosphere reserves and world 

heritage sites. 

b) Ex-situ Stratagy : By seeds, reclamation, Afforestation, tree 
Plantation, seed banks, gene banks, cryobanks 

c) General account of activities of BSI, NBPGR for conservation and non-formal conservation efforts 
d) Restoration or Rehabilitation of Endangered species. 

Unit - III 10 Hours 
6. Biodiversity at world level: Biodiversity at global and country level, wild plant wealth. 
7. Ecosystem diversity in India: Desert, forest, Grassland ecosystem, wetland, Mangroves. 
8. Species Diversity: Endemic species, cultivated plants/Agro- diversity, Endangered plants. 

Unit - IV 10 Hours 

9. Loss of Biodiversity: 
a) Causal factors – Developmental pressure, encroachment, exploitation, human induced and natural 
floods, earthquake, cyclone, landslides, Disaster management. 
b) Threat to Ecosystem, species and genetic Diversity. 
Categories of threats : Endangered, Vulnerable, Rare and Threatened 

Unit - V 
10. Plant resources, Concept, Status and Concern 

10 Hours 

11 Basic concepts of local plant diversity and its economic importance 
12. World centres of primary diversity of domesticated plants 
13. Biodiversity protection laws and policies, management of natural resources. 



  
 
 
  

ELECTIVE COURSES 

Course XV: Recombinant DNA Technology 50 Hours 
10 Hours Unit – I 

1. Genetic Engineering – Definition and explanation, restriction enzymes and restriction 
modification system. 

2. Cloning and expression vectors – Definition and explanation: plasmids, cosmids, phagemids, fd, 
fl, and M13 vectors, transposons vectors. 

3. Artificial chromosomes as vector. 
4. Expression vectors; Use of promotors and expression cassettes, Virus expression vectors, binary 

and shuttle vectors. 
Unit – II 10 Hours 

5. Reconstruction of chimeric DNA – staggered cleavage, addition of Oligopolymer tailing, blunt 
end ligation. 

6. Cloning in bacteria vs. cloning in Eukaryotic cells. 
7. Preparation of molecular probes and their uses; labeling of probes, radioactive vs non- 

radioactive. Techniques used in probing DNA, RNA & Protein electrophoresis, Southern, 
Northern and Western blotting. 

8. Techniques of restriction mapping. 
Unit – III 10 Hours 

9. Polymerase chain reaction – Principles, techniques and modification, gene cloning vs. PCR, 
application and uses of PCR. 

10. Chromosome walking, Chromosome jumping, Chromosome landing, map based cloning. 
11. Compliment DNA, its cloning and cDNA library. 

Unit – IV 10 Hours 
12. RFLPs & RAPD and their applications. 
13. Gene sequencing. 

Unit – V 10 Hours 
14. Protein Engineering- definition and explanation, Steps involved, methods used, Achievements 

and future prospectus. 
15. Drug designing – methods used, blocking enzyme activity, blocking hormones receptors, 

inhibition of DNA/RNA synthesis. 
16. Chemical synthesis vs recombinant DNA technology in protein engineering and drug designing. 



  
 
 
  

Course XVI: Plant Cell, Tissue and Organ Culture 50 Hours 

Unit – I 10 Hours 
1. Planning and organization of tissue culture laboratory; Basic techniques of plant tissue culture. 
2. Induction and maintenance of callus and cell suspension culture. 
3. Study of differentiation through organogenesis and embryogenesis. 

Unit – II 10 Hours 
4. Cell line selection through suspension culture for the production of stress resistant plants, their 

application in crop improvement. 
5. Tissue culture techniques for haploid production and their application in agriculture. 
6. Meristem culture for mass and clonal propagation of ornamental plants, virus resistant plants 

and forests trees. 

Unit – III 10 Hours 
7. In-vitro Pollination, shotgun wedding, embryo rescue technique and embryo culture. 
8. Encapsulation of somatic embryos and shoot apices for artificial seeds. 
9. Cryopreservation techniques for germplasm conservation. 

Unit – IV 
10. Protoplast isolation, culture and regeneration. 

10 Hours 

11. Somatic hybridization and selection mechanism for hybrids and cybrids, with special reference to 
crop plants. 

12. Delivery systems for gene transfer in plant through co-cultivation of explants and Agrobacterium 
or thorough direct methods-electroporation, silicon carbide method. 

Unit – V 10 Hours 
13. Transgenic plants: Use of transgene for – herbicides, insecticides, virus, drought, salinity and 

insect resistance; male sterility and restoration systems, molecular forming. 
14. Industrial application of plant tissue culture for: 
i) Secondary metabolism for commercial purpose. 
ii) Scale up and down stream processing for secondary metabolites. 



  
 
 
  

Course XVII: Microbial Biotechnology 50 Hours 

10 Hours Unit – I 
1. Sources and characters of industrial microbes, their isolation and methods for induction of 

mutations; stabilization of mutants and their isolation. 
2. Fermentation technology; microbial growth, application of fermentation; batch, fed batch and 

their continuous cultures of microbes. 
3. Patent protection for biological inventions. 

Unit – II 10 Hours 
4. Bioreactors: Principles and their design. 
5. Microbial transformations with special reference to steroids and alkaloids, polysaccharides. 

Unit – III 10 Hours 
6. Microbiology and up gradation of alcoholic beverages. 
7. Commercial production of organic acids like acetic, lactic, citric and gluconic acids. 
8. Commercial production of important amino acids, insulin, steroids, vitamins and perfumes. 
9. Commercial production of antibiotics with special reference to penicillin, streptomycin and their 

derivatives. 

Unit – IV 10 Hours 
10. Immobilization of microbial enzymes and whole cells and their applications in industries. 
11. Use microbes in food, feed and dairy; Bioprocess engineering; Down stream processing, various 

steps for large-scale protein purification. 
12. Single cell proteins, physiological aspects, SCP from hydrocarbons, waste materials and 

renewable resources, improvement in SCP production. 
13. Industrial sources of enzymes; Cellulases, Xylanases, Pectinases, Amylases, Lipases, and 

Proteases, their production and applications. 

Unit – V 
14. Bioconversion of waste for fuel and energy. 

10 Hours 

15. Petroleum Microbiology 
16. Commercial production of biofertilizers and biopesticides. 



  
 
 
  

Course XVIII: Biotechnology- II: Environmental Biotechnology 50 Hours 

10 Hours Unit – I 

1. Pollution and Pollutants: Cost of pollution, Kinds of Pollution and Pollutants- Air, Water, and 
Soil Pollution, Their effects on Plants and Ecosystems; 

2. Role of Plants in Pollution Management. 

Unit – II 10 Hours 

3. Climate Change: Greenhouse Gases (CO , CH , N O, CFCs: sources and roles), Ozone layer and 2 4 2 

Ozone hole, Consequences of Climate change (acid rain, global warming, sea level rise, UV 
radiation). 

Unit – III 10 Hours 

4. Ecosystem Stability: Concept (resistance and resilience), Ecological Perturbations (natural and 
anthropogenic) and Their Impacts on Plants and Ecosystems, Ecology of Plant Invasion, 
Environmental Impact Assessment (EIA), Ecosystem Restoration. 

5. Environment and energy, Energy resources – Renewable and Non-renewable. Natural resources, 
Loss of Diversity, causes and consequences, Environmental Auditing, Conservation of 
Biodiversity. 

Unit – IV 10 Hours 

6. Ecological Management: Concepts, Sustainable Development, Remote sensing and GIS as Tools 
for Resources Management. 

Unit – V 10 Hours 

7. Phytoremediation: Prevention and Control, Methods of reducing Environmental impacts of 
Chemicals, Weedicides, Pesticides and Fertilizers. Biotechnological advances in pollution control 
through GEMs. 



  
 
 
  

Course XIX: Stress Physiology of Plants 

Unit-I 

50 Hours 

10 Hours 

1.Biological stress vs. Physical Stress, Types of stresses and general methods of measurement of 
stress response (Strain), 

2. Stress physiology in crop improvement 
3.Response to UV stress: Injury and resistance mechanism 

Unit- II 10 Hours 

4.Response to low temperature stress: Chilling, freezing, frost injury and mechanism of resistance, 
Adaptations 

5.Response to high temperature stress: Injury and mechanism of resistance, Heat shock proteins, 
Adaptations 

Unit –III 10 Hours 
6.Response to nutrient deficiency stress 
7. Heavy metal stress, injury and mechanism of resistance, adaptations 
8.Salinity stress, Ionic and salt stress injury, mechanism of resistance 

Unit-IV 10 Hours 
9.Response to water deficit: Desiccation, Dehydration injury; Mechanism of resistance, Adaptations 
10. Response to water excess: Flooding, hypoxia, Mechanism of resistance, Adaptations 

Unit-V 
11. Causative agents for Biotic Stresses 
12. Mechanism of Resistance against Fungal, Bacterial and viral pathogens 

10 Hours 



  
 
 
  

Course XX: Applied Plant Physiology 50 Hours 

10 Hours Unit –I 
Crop Productivity 

1. Role of crop physiology in agriculture, 
2. Crop growth and productivity, phenology-crop productivity, growth factors related to biomass - concept of 

growth rates- canopy photosynthesis (leaf area and net assimilation rates as determining factors). 
3. Light interception as a major function of leaf area-index, LAD canopy architecture- Light extinction 

coefficient relative growth rate. Net assimilation rate. Biomass and yield relations. Assimilate partitioning, 
yield and yield structure analysis. 

Unit-II 10 Hours 

Physiology of Crop species 
4. Concept of source and sink, factors influencing source and sink size and productivity. Environmental 

factors determining crop growth. Light, temperature and VPD, effect of photoperiod and thermoperiod on 
duration of growth stages. 

5. Growth and development of crop species. Juvenility, shoot growth, types of shoots, patterns of shoot 
growth, cambial growth and its regulation. Physiological aspects of pruning and dwarfing. 

6. Growth measurements. Water relations of tree species, water uptake and transport. Concepts of 
transpiration rate and water use efficiency. Sexual and asexual propagation. 

7. Rootstock and scion interactions. 

Unit-III 10 Hours 

Post-Harvest Physiology 
8. Senescence and ageing in plants. Ethylene – the senescence hormone, leaf senescence. 

Monocarpic plant senescence. Biochemistry and molecular biology of flower senescence. 
9. Gene expression during senescence. 
10. Concept of physiological maturity of seeds - post harvest changes in biochemical constituents in field crops 

- loss of viability, loss of nutritive value, environmental 
factors influencing post-harvest deterioration of seeds. 

Unit-IV 10 Hours 

11. Physiological and biochemical changes during fruit ripening and storage. Senescence and post harvest life 
of cut flowers. 

12. Physical, physiological and chemical control of post - harvest deterioration of fruits, vegetables and cut 
flowers and its significance during storage and transport. 

13. Molecular approach in regulation of fruit ripening. Transgenic technology for improvement of shelf-life. 

Unit-V 10 Hours 
Chemistry of Plant Production Chemicals 

1. Essential plant nutrients (major, secondary and micro), organic manures (farm yard, compost, sewage 
sludge, green manure, biogas slurries, etc.), production and manufacture and uses of various nitrogenous, 
phosphatic, potassic and complex fertilizers and fertilizer mixtures, liquidfertilizers, biofertilizers, 
integrated plant nutrient systems. 

2. Nutrient use efficiency (principles and approaches). Soil conditioners and amendments. 



  
 
 
  

Course XXI: Diversity in Plants, their origin and evolution 50 Hours 
10 Hours Unit – I 

Sustainable Development: 
1. Global movement for sustainability 
2. People’s mandate on sustainable development 
3. Strategies for sustainable development 
4. Contribution of telecommunication and information technology to sustainability 
5. Social perspectives for sustainable development 
6. Political perspectives for sustainable development 
7. Concept of circular economy 

Unit – II 10 Hours 
Origin of Agriculture : 

8. Meaning of Agriculture, Development of Agriculture 
9. Origin of cultivated plants, Indo-Burmese Centre of Origin, 
10. Contribution of Vavilov, 
11. Domestication of crop plants 
12. Plant introduction 

Unit - III 10 Hours 
Green revolution: 

13. Benefits and adverse consequences, beyond green revolution 
14. Plants as Avenue trees: Selection of avenues and avenue trees, planting schemes 
15. Plants as Pollution control agents: Tolerance of plants to different pollutants 

Unit - IV 10 Hours 
Origin, evolution and cytotaxonomy of 

16. Cereals and millets (wheat, paddy, bajra and jowar), 
17. Legumes (peas, gram, soybean, black gram, lentil and cowpea), 
18. Sugarcane and starches (beetroot, potato, sweet potato,), 
19. Origin of Forage and fodder crops. 

Unit - V 10 Hours 
20. A general account of non-wood forest products (NWFPs) such as bamboos, gum, tannins, dyes, 

resins and beverages. 
21. A general account of the organizations and functions of Indian Council of Agricultural Research 

(ICAR). Council of Scientific and Industrial Research (CSIR) and the Department of 
Biotechnology (DBT) 



  
 
 
  

Course XXII: Elementary Knowledge of Computers and Bioinformatics 50 Hours 

10 Hours Unit –I 
1. Computer System- Definition; Components (Input/Output unit, Control Unit., Primary Storage Unit, 

Arithmetic and Logic Unit); Types of Memory, Generation of Computers 
2. Number System & Logic Gates- Application of Number Systems (Decimal Number System, Binary 

Number System, Hexadecimal Number System) & Conversions (Decimal to Binary, Binary to 
Decimal, Decimal to Hexadecimal, Hexadecimal to Binary); Addition operation in Binary Number 
System; Introduction to Logic Gates(AND, OR, NOT, NAND, NOR, XOR XNOR); Introduction to 
Software. 

Unit- II 10 Hours 
3. Bioinformatics - Introduction; Definition & Concept, Role of Bioinformatics, Introduction of Internet 

in Biology & objectivity, Services of Internet used for Biological Data, Human Genome Project. 
Unit- III 10 Hours 

4. Database System- Definition; Purpose of Database System; Advantages of Database System, 
Relational Database- Definition; Relational Data Model, Database- Primary Databases & Secondary 
Databases, Sequence Databases(EMBL, GenBank, DDBJ, SWISS-PROT, PIR, TrEMBL), Protein 
Family/Domain Databases (PROSITE, Pfam, PRINTS & SMART) 

Unit- IV 10 Hours 
5. Sequence comparison algorithm, Dynamic programming, Dot plot matrix, sequence scoring schemes 

(weight matrix as Identify scoring, genetic code scoring scheme chemical scoring, observed 
Substitution matrix and Gap penalties),Sequence database similarity searching algorithms, local 
alignment, global alignment, FAST A, BLAST (BLASTP, BLASTN, BLASTX, TBLASTN, TBLASTX) 
and similarity searching scores and their statistical interpretation 

Unit-V 10 Hours 
6. Motifs and Domains, algorithm for multiple alignments, Biological motifs, micro array, Phylogenetic 

prediction: Relationship of Phylogenetic analysis to sequence alignment, Genome complexity and 
phylogenetic analysis, concept of evolutionary trees. Maximum parsimony method, distance 
method, maximum likelihood method 



  
 
 

Course XXIII: PLANT PATHOLOGY 50 Hours 

10 Hours Unit 1: 

Milestones in phytopathology with particular reference to India. Major epidemics and their social 
impacts. Physiologic specialization, Koch’s postulates. Growth, reproduction, survival and dispersal of 
plant pathogens. Factors influencing infection, colonization and development of symptoms. Preparation 
and sterilization of common media. Methods of isolation of pathogens and their identification. Methods 
of inoculation. Measurement of plant disease. Molecular detection of pathogens in seeds and other 
planting materials: Nucleic acid probes, Southern, Northern and Western hybridization, ELISA and PCR. 

Unit 2: 10 Hours 

Mechanisms of pathogenesis: recognition phenomenon, penetration, invasion, primary disease 
determinants. Enzymes and toxins in relation to plant disease. Mechanisms of resistance. Phytoalexins. 
PR proteins. Antiviral proteins. SAR. HR and active oxygen radicals. Management of pathogens through 
satellite, antisense - RNA. Ribozymes, coat protein, hypovirulence, cross protection/useful genes and 
promoter technology, biosafety and bioethics. 

Unit 3: 10 Hours 

Fungal diseases of crops with special reference to etiology, disease cycle, perpetuation, epidemiology and 
management (Ergot of rye, Early blight of potato, Soft rot of sweet potato, Downy mildew of cereals, 
Brown spot of rice, Leaf spot of oat, Wilt of gram, White rust of crucifers, Club root of brassica, Fruit rot 
of chillies, Fruit rot of tomato, Rust of linum, Powdery mildew of Dalbergia, Black mold rot of onion, Wilt 
of chick pea). Post harvest diseases in transit and storage; aflatoxins and their integrated management. 

Unit 4: 10 Hours 

Diseases of crop plants caused by bacteria, viruses, viroids, phytoplasmas (Angular leaf spot of cotton, 
Potato scab, Soft rot of potato, Citrus canker, Crown gall of apple, Fire blight of apple, Tundu disease of 
wheat, Ear rot of wheat, Gummosis of sugarcane, Papaya mosaic/ringspot, Yellow vein of ladyfinger, 
Potato spindle tuber, Little leaf of brinjal). Mode of transmission and pathogen vector relationships. 
Epidemiology and management. 

Unit 5: 10 Hours 

General principles of plant quarantine. Exotic pathogens and pathogens introduced into India. Genetic 
basis of disease resistance and pathogenicity: gene for gene hyphothesis; breeding for disease resistance. 
Production of disease free seeds and planting materials. Seed certification. Chemical nature and 
classification of fungicides and antibiotics: their bioassay and compatibility with other agricultural 
chemicals; resistance to fungicides/ antibiotics; effect on environment. Spraying and dusting equipments, 
their care and maintenance. Important cultural practices and their role in disease management, 
solarization, integrated disease management (IDM). Microorganisms antagonistic to plant pathogens in 
soil, rhizosphere and phyllosphere microbes and their use in the control of plant diseases; soil fungistasis. 
Plant growth promoting Rhizobacteria (PGPRs). 
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(1) 
M.Sc.  PHYSICS (I Semester): MATHEMATICAL  PHYSICS 

 
Unit  1.   Polynomials- Legendre, Hermite and Laguerre polynomials and their 
generating functions. Recurrence relations and special properties of Pn(x) as solution of 
Legendre 
differential equation, Rodrigues formula, orthogonality of Pn(x) , associated Legendre 
polynomials (Introdution only). 
Unit  2.   Bessel function of first kind, generating function, recurrence relations, Jn(x) as 
solution of Bessel differential equation, Expansion of Jn(x) when n is half and odd 
integer, Integral representation. 
Unit  3.   Complex Variable: Function of a complex variable, Cauchy Riemann conditions, 
Cauchy’s integral theorem (without proof), Cauchy’s integral formula, Cauchy’s Residue 
theorem, singular points and evaluation of definite integrals of the type 
∫0

2π f(sinθ, cosθ)dθ,                            ∫-∞
∞ f(x) dx,                              ∫-∞

∞ f(x) eiaxdx 
Unit  4.   Integral Transforms: Laplace Transform, First and second shifting theorems, 
Inverse LT by partial fractions, LT of derivative and integral of a function, Solution of 
initial value  problems by using LT,  
Unit  5.   Fourier Series and Fourier Transform:  Fourier series, Half range expansion, 
Arbitrary period, Fourier integral and transforms, FT of delta and Gaussian function. 
 
Text and References Books 
Mathematical method for Physics by G. Arfken 
Advanced Engineering Mathematics by E.Kreyszig  
Special Functions by E.D Rainville 
Special Functions by W.W Bell 
Functions of complex variable by R.V.Churchill 
Mathematical Method for Physicists and Engineers by K.F.Reily, M.P.Hobson and 
S.J.Bence 
Mathematical Physics by H.K. Das 
 
 
 

 
 
 

 
 
 
 
 
 



(2) 
 

M.Sc.  PHYSICS (I Semester): CLASSICAL   MECHANICS 
 
Unit 1. Preliminaries: Newtonian mechanics of a particle, Mechanics of a system of 
particles, Constraints; their classification, D’Alembert’s principle, Virtual work, 
generalized coordinates and derivation of Lagrange's equations, Velocity-Dependent 
potentials and the Dissipation function, Applications of Lagrangian formulation: Simple 
Pendulum with rigid support, Two connected masses with string passing over a pulley. 
Unit 2. Variational Principles and Lagrange's Equations: Hamilton’s principle, Some 
techniques of the calculus of variations, Derivation of Lagrange’s equation from 
Hamilton’s principle, advantages of variational principle formulation, Principle of least 
action. 
Unit 3. Two body central force problem: Reduction to the equivalent one-body 
problem, Motion in a central force field, The Virial theorem, The inverse square law of 
force, The motion in central force in the Kepler problem. 
Unit 4. Hamiltonian equations of motion: Legendre transformations and Hamilton 
equations of motion, Cyclic coordinates and conservation theorems, Canonical 
transformation generating functions, Properties, Poisson bracket, Poisson theorem, 
Relation of Poisson brackets, Hamilton Jacobi method 
Unit 5. Small oscillations: Concept of small oscillations, Expression of kinetic energy and 
potential energy for the problem of small oscillations, Frequencies of free vibration, and 
Normal coordinates. 
 
Text and Reference Books  
H. Goldstein :    Classical Mechanics 
N.C. Rana and P.S. Joag :  Classical Mechanics 
A. Sommerfiel :   Mechanics 
Perceival and D. Richards:    Introdution to Dynamics 
 

 
 
 

 
 
 
 
 
 
 
 



(3) 
 

M.Sc.  PHYSICS (I Semester): QUANTUM   MECHANICS- I 
 

Unit 1. Wave Mechanics: Dual nature of matter and radiation, Schrodinger equation, 
Principle of superposition, Motion of wave packets, Uncentainty principle, Fundamental 
postulates of wave mechanics, Eigenvalues and eigenvectors, Probabilistic 
interpretation, normalization of bound and continuum state wave functions,Expectation 
values of dynamical variables, Coordinate and momentum representation, Hermitian 
operator, Commutator algebra and uncertainty relation, Three dimensional potential 
well and Hydrogen atom. 
Unit 2. Representation and Transformations: State vectors, Hilbert Space, Dirac 
notations, Dynamical and linear operators in matrix form, Linear harmonic oscillator in 
matrix formulation, Space and time displacements, Rotation generators, 
Transformations of dynamical variables, Symmetry and conservation laws. Symmetric 
and anti symmetric wave-functions and Pauli exclusion principle.  
Unit 3. Approximate Methods: Time independent first and second order perturbation 
theory for non-degenerate and degenerate levels, Variational method and its 
application for Helium atom. Stark effect, Dipole polarizability of ground state Hydrogen 
atom, Zeeman Effect. 
Unit 4. Angular momentum: Commutation relations involving angular momentum 
operators, the eigenvalue spectrum, Matrix representation of J , Addition of angular 
momentum, Clebsch- Gordon coefficients, Spin angular momentum, Spin wave 
functions, Addition of spin and orbital angular momentum. 
Unit 5. Scattering Theory: Laboratory and centre-of-mass systems, scattering by 
potential field, scattering amplitude, differential and total cross sections, phase shift, 
Lippmann-Schwinger equation, First Born approximation.  
 
Text and References Books 
Modern Physics by S.P. Khare. 
Quantum Mechanics and Atomic Physics by S.P. Khare. 
Quantum Mechanics by S. Gasiorowicz. 
A text book of Quantum Mechanics by P.M. Mathews and K. Venkatesan 
Introduction to Quantum Mechanics by E. Merzbacher 
Quantum Mechanics by L.I. Schiff 
 
 

 
 
 
 
 
 



 
 (4) 

M.Sc.  PHYSICS (I Semester):  ELECTRONIC   DEVICES 
 

Unit 1. Conduction Mechanism in Semiconductors: Classification of semiconductors - 
Elemental and compound semiconductors, Direct band and indirect band gap 
semiconductors, Charge carriers in extrinsic semiconductors, Carrier concentrations; The 
Fermi Level, electron and hole concentrations at equilibrium, temperature dependence 
of carrier concentrations, drift of carriers in electric and magnetic fields; conductivity 
and mobility, drift and resistance, effect of temperature and doping on mobility, The 
Hall effect, Diffusion of carriers in semiconductors; diffusion processes, diffusion and 
drift of carriers, diffusion and recombination, The continuity equation.  
Unit 2. Semiconductor-diode characteristics: Qualitative theory of P-N junction, The 
Contact Potential, Space charge at a junction, Capacitance of p-n junctions, Forward and 
reverse bias junctions, Reverse bias breakdown, Zener diode, Tunnel diode. 
Unit 3 . Bipolar Junction Transistors: Transistor current components, The transistor as 
an Amplifier, CB, CE, CC configurations, Input output characteristics, Early Effect, 
Graphical analysis of the CE configuration, Transistor hybrid model, h parameters, 
Analysis of a Transistor amplifier circuit using h parameters, Hybrid π model, Ebers-Moll 
model, Transistor biasing and thermal stabilization. 
Unit 4. Field Effect Transistors: Construction and characteristics of JFET, transfer 
characteristic, The FET small signal model, Measurement of gm and rd, JFET fixed bias, 
Self bias and voltage divider configurations, JFET source follower (common-Drain) 
configuration, JFET Common – Gate configuration, Depletion and enhancement type 
MOSFETs. 
Unit-5. Feedback Amplifiers: Classification of Amplifiers, Feedback concept, Ways to 
introduce negative feedback in Amplifiers, Effect of negative feedback, Method of 
analysis of a feedback amplifier, Volatge-series feedback, Current-series feedback, 
Volatge-shunt feedback, Current-shunt feedback, Nyquist criterion for stability of 
feedback amplifiers.   
 
Text and Reference Books 
Solid State Electronic Devices by B.G. Streetman 
Electronic Devices and Circuit Theory by R.L. Boylested and L. Nashelsky 
Integrated Electronics by J. Millman and C.C. Halkias 
Introduction to Semiconductor Devices by M. S. Tyagi 
Electronic Devices and Circuits by Balbir Kumar and S.B. Jain 
 

                                                      
 
 
 
 



(5) 
 

M.Sc.  PHYSICS (II Semester): QUANTUM   MECHANICS- II 
 
Unit  1.   Time dependent Perturbation Theory : First order perturbation, Interaction of 
an atom with electromagnetic field, Transition probabilities, Fermi Golden rule, Dipole 
approximation. 
 
Unit  2.   Induced and Spontaneous radiations:  Einstein A and B coefficients, Induced 
and spontaneous emissions of radiations, their applications in the construction of gas 
and solid lasers. 
 
Unit  3.   Quantum Theory of Radiation:  Classical radiation field, Fourier decomposition 
and radiation oscillators, Creation, annihilation and number operators, Photon states, 
Quantized radiation field, Basic matrix elements for emission and absorption, 
Spontaneous emission in the dipole approximation, Plank’s radiation law. 
 
Unit  4.   Relativistic Equations:  Klein-Gordon equation and  its plane wave solution, 
Probability density in KG theory, Difficulties in KG equation, Dirac equation for a free 
electron, Dirac matrices and spinors, Plane wave solutions, Charge and current 
densities, Existence of spin and magnetic moment from Dirac equation of electron in an 
electromagnetic field. 
 
Unit  5.   Dirac Equation:   Dirac equation for central field with spin orbit interaction, 
Energy levels of Hydrogen atom from the solution of Dirac equation, Covariant form of 
Dirac equation. 
 
Text and Reference Books  
Quantum Mechanics and Atomic Physics by S.P. Khare. 
Quantum Mechanics by L.I. Schiff 
Modern Quantum Mechanics by J.J. Sakurai 
A Text Book of Quantum Mechanics by P.M. Mathews and K.Venkatesan 
Quantum Mechanics by A. P. Messiah 
                                 
 
 

 
 
 
 
 
 



(6) 
 

M.Sc.  PHYSICS (II Semester):   STATISTICAL   MECHANICS 
 

Unit  1.   Foundation of Statistical Mechanics & Ensembles:   Phase space, concept of 
Ensemble, Ensemble average, Liouville’s theorem, equation of motion and Liouville’s 
theorem, Canonical Ensemble, Microcanonical Ensemble, Grand Canonical Ensemble, 
partition functions. 
 
Unit  2.   Statistical Quantities:  Calculation of statistical quantities, Energy and density 
fluctuations, Entropy of an ideal gas using microcanonical Ensemble, Gibb’s paradox, 
Sackur- Tetrode equation. 
 
Unit  3.   Postulates of quantum statistical mechanics, Density matrix, Statistics of 
indistinguishable particles, Maxwell-Boltzmann, Fermi- Dirac and Bose- Einstein 
Statistics, properties of ideal Bose and Fermi gases, Bose- Einstein condensation. 
 
Unit  4.   Cluster expansion for a classical gas, virial equation of state, ising model, mean-
field theories of the ising model in three, two and one dimensions, Exact solutions in 
one-dimension. 
Landau theory of phase transition, critical indices, scale transformation and dimensional 
analysis. 
 
Unit  5.   Fluctuations:  Correlation of space-time dependent fluctuations,  fluctuations 
and transport phenomena, Brownian motion, Langevin theory, fluctuation dissipation 
theorem, The Fokker-Plank equation. 
 
 
Text and Reference Books  
Statistical and Thermal Physics by F. Reif 
Statistical Mechanics by K. Huang 
Statistical Mechanics by R. K. Pathria 
Statistical Mechanics by R. Kubo 
Statistical Physics by Landau and Lifshitz 
Statistical Mechanics  and properties of matter, theory and application by E.S.R. Gopal 

 
 

 

 
 
 



(7) 
 

M.Sc.PHYSICS (II Semester): ATOMIC  AND  MOLECULAR  PHYSICS 

 
Atomic Physics: 

Unit 1 . Quantum Mechanical Treatment of one-electron Atom, Spin-Orbit interaction 
and fine structure of hydrogen atom, Spectra of alkali elements. Singlet and triplet 
States of Helium. 
 

Unit 2 . Many electron atoms:   Central field approximation, Thomas-Fermi field, Atomic 
wave function, Hartree and Hartree –Fock approximations, Spectroscopic Terms: L S and 
J J coupling schemes for many electron atoms, Introduction of Zeeman Effect, Paschen 
effect and Stark effect, Electric dipole and Electric Quadrupole.  
 
Molecular Physics:  
Unit 3. Born - Oppenheimer approximation, Heitler-London theory of H2, LACO 
treatment of H2

+ and H2, Classification of Molecules, Types of Molecular Spectra and 
Molecular Energy States: Pure Rotational Spectra, Vibrational-Rotational Spectra, 
Raman Scattering, Selection rules, Isotope effect, Classification of electronic states, 
Coupling of rotational and electronic motions, Electronic spectra: Franck-Condon 
principle.  
 
Unit 4. Infrared Spectroscopy, General description and working of infra-red 
Spectrophotometer, Raman spectroscopy, Raman Spectrometer. 
 
Unit 5. Photoelectron Spectroscopy, Photoelectron Spectrometer, Nuclear Magnetic 
Resonace, Chemical Shift, NMR Spectrometer, Electron Spin Resonance (Introduction 
and their principles only), ESR Spectrometer. 
 
Text and Reference Books  
Introduction to atomic spectra by H.E. White  
Spectra of diatomic molecules by Herzberg 
Atoms and molecules by M. Weissbluth 
Quantum theory of Atomic Structure Vol I by Slater 
Quantum theory of molecules and Solids by Slater 
Fundamentals of molecular spectroscopy by C.B.Banwell 
Introduction to molecular spectroscopy by G.M.Barrow 
Molecular spectroscopy by Jeanne L.McHale 
Molecular spectroscopy by J.M.Brown 
Spectra of atoms and molecules by P.F. Bemath 
Modern spectroscopy by J.M. Holias 

 
 
 



(8) 
M.Sc.PHYSICS (II Semester): ELECTRODYNAMICS & PLASMA PHYSICS 

 
Unit 1. Electrostatics: Electrostatic fields in matter; Dielectrics, Polarization, Field inside a 
dielectric, Electric displacement, Linear dielectrics. Laplace’s and Poisson Equations, Methods of 
images, point charge near an infinite conducting plane, Point charge in the presence of 
grounded conducting sphere, Point charge in presence of charged insulated sphere. 
 
Unit 2. Magneticstatics: Magnetic vector potential, Magnetostatic fields in Matter: 
Magnetization, field of a magnetized object, magnetic field inside matter, linear and non linear 
magnetic media. 
 
Unit 3. Time-Varying Fields: Maxwell’s displacement current, Maxwell’s equations, Maxwell’s 
equations in terms of vector and scalar potentials, Poynting theorem, Lienard- Wiechert 
potentials due to a point charge, Fields of a point charge in motion, Power radiated by an 
accelerated charge, Larmor’s formula and its relativistic generalization. 
 
 Unit 4. Plane Electromagnetic Wave: Reflection, Refraction of electromagnetic waves at an 
interface between dielectrics, Fresnel’s relation polarization by reflection and total internal 
reflection, Plain electromagnetic waves in free space, dielectrics and conducting media. 
 
Unit 5. Plasma: Definition of plasma ,Concept of temperature, Debye shielding, Criteria for 
plasma, Single-particle motions in E and B fields, Magnetic mirrors and plasma confinement, 
Plasma as fluid, the fluid equation of motion, Equation of continuity and equation of state, 
Waves in plasmas, Plasma oscillations, Plasma frequency ωp, Electron plasma waves, ion waves, 
Electron and ion oscillations perpendicular to B and parallel to B, Cutoffs and resonances.  
 
Text and Reference Books; 
 
Classical Electrodynamics by J.D. Jackson 
Foundations of Electromagnetic theory by J.R. Reitz, F.J.Milford and R.W.Christy 
Introduction to Electromagnetics by David J. Griffiths 
Intriduction to Plasma Physics and Controlled Fusion, Vol-1: Plasma Physics by Francis F. Chen 
Plasma Physics by S.N. Sen.) 
 

 
 
 
 

 
 
 
 
 
 



(9) 
M.Sc.  PHYSICS (III Semester): CONDENSED  MATTER  PHYSICS 

 
Unit  1.  Crystal Physics and Defects in Crystals: 
Crystalline solids, unit cell and direct lattice, Bravais lattice in two dimensions (plane 
lattice) and three-dimensional ( space lattice), Closed packed structures. 
 
Unit  2.   Interaction of X-rays with matter, Absorption of X-rays, X-ray diffraction, The 
Laue, powder and rotating crystal methods, The reciprocal lattice and its important 
properties and applications, Diffraction intensity, Atomic scattering factor, Geometrical 
structure factor. 
 
Unit  3.   Crystal imperfections: Point defects, line defects and planer (stacking) faults. 
Estimation of dislocation density from X-ray diffraction measurements. The observation 
of imperfections in crystals: electron microscopic techniques. 
 
Unit  4.   Electronics Properties of Solids: 
Electrons in a periodic lattice: Bloch theorem, The Kronig-Penny Model, Effective mass 
of an electron, Tight-binding approximation, Cellular and pseudopotential methods,  
Fermi surface: Fermi surface and Brillouin zones, Anomalous skin effect,  Cyclotron 
resonance, de Hass van Alphen effect, Magnetoresistance, Hall effect in semiconductors 
 Superconductivity: Elements of BCS theory, Flux quantization, Meissner effect,  Critical 
temperature, Persistent current. 
 
Unit  5. Ferromagnetism:  Weiss theory of ferromagnetism, Heisenberg model and 
molecular field theory, Ferromagnetic domains, The Bloch-wall, Spin waves and 
magnons, Curie- Weiss law for susceptibility, Ferri and antiferro-magnetic order.  
 
Text and References Books 
Verma and Srivastava: Crystallography for Solid State Physics 
Azaroff: Introduction to Solids 
Omar: Elementary Solid State Physics 
Aschroff & Mermin: Solid State Physics 
Kittel: Solid State Physics 
Chaikin and Lubensky: Principles of Condenced Matter Physics 

 
 
 
 
 
 
 



(10) 
M. Sc. PHYSICS ( III Semester ):  SPECIAL  PAPER-  I:    ELECTRONICS 

 
Unit  1.   Operational Amplifier Basic and Application:  Review of Feedback, Linear Circuit, Op-
Amp Basic, Inverting and Non-inverting amplifiers, Unity follower, Summing amplifiers, 
Integrator, Differentiator, Op- Amp Specifications- DC Off-set parameter, Frequency parameters, 
Imperfection in Op- Amplifier application- multiple stage gain, Voltage summing and 
subtraction, Current controlled voltage ource, Voltage controlled current source, Rectifiers and 
Limiters, Comparators and Schmitt Triggers, Active filters. 
Unit  2.   Digital Logic Gates:  Symbols and truth tables, Classes of digital integrated circuits 
(Diode logic, DTL, TTL, ECL, MOSFET, CMOS), Transistor- Transistor Logic (TTL), Single Input TTL 
Inverter (transfer characteristic), Multi- collector transistors, Propagation delays, Diode Logic, 
DTL NAND Gate (transfer characteristic, noise immunity, fan out), Emitter Coupled Logic 
(transfer characteristic of OR/NOR gate, practical implementation, MOSFET Logic- Review of 
MOSFET, MOSFET Inverter with active load, MOSFET NOR and NAND gates, Complementary 
MOS (CMOS)- CMOS inverter, CMOS  NOR and NAND, Power dissipation in CMOS, 
Advantages/Disadvantages of CMOS. 
Unit  3.   Digital Electronics and Logic Gate:  Binary, Octal, Hexadecimal number system, Base 
conversion system, Bipolar junction and Field Effect transistor as switches, Basic digital logic 
gates (OR, AND and NOT, NOR, NAND and Exclusive OR), XOR gate, Boolean laws and theorem, 
Sum of Product (SOP) and Peroduct of Sum (POS) method, Karnaugh map, pair, quad and 
octave, POS simplification, min-term, max-term. 
Unit  4.  Application of Digital Logic Gate:  Half adder and Full adder circuit, multiplexers, 
demultiplexer, Flip- Flop and Registers- RS Flip Flop, D- Flip Flop, T- Flip Flop, JK- Flip Flop, JK 
Master- Slave Flip Flop, Astable, Monostable and Bi-stable multivibrator, types of registers, 
serial-in-serial out, serial-in-parallel out, parallel-in-serial out, parallel-in parallel out, Counters 
and Convertors- asynchronous and synchronous counter, Mod-3 and Mod-5 counters, shift 
counters, Digital-to Analog Converters-D/A converter, ladder network, A/D converters. 
Unit  5.   Microprocessor-Intel 8085 microprocessor architecture, interfacing devices, BUS 
timing, instruction set, simple illustrative program. 

 
Text and Reference Books  
Electronic Device and Circuit: R. Boylested and L. Nashdsky 
Analysis and Design of Digital Integrated Circuit: Hodges, Jackson and Saleh 
Digital Principles and Implementation: A.P. Malvino and D.P. Leach 
Op- Amp and Linear Integrated Circuit: Ramakant A. Gayakwad  

 
 
 
 
 
 
 
 



 
(11) 

M. Sc. PHYSICS ( III Semester ):  SPECIAL  PAPER  II:    ELECTRONICS 
 

Unit  1. Microwave Devices:  Klystrons amplifiers,velocity modulation, Basic principles 
of two cavity klystrons, Multicavity clystron amplifier and Reflex klystron oscillator, 
Magnetrons, principles of operation of magnetrons and Travelling wave tube (TWT). 
Transferred electron devices, Gun effect, Principles of operations, modes of operation, 
Read diode, IMPATT diode, and TRAPATT diode. 
 
Unit 2. Amplitude Modulated Systems: Frequency translation, method of frequency 
translation, recovery of the base band signal, Amplitude modulation, Maximum allowed 
modulation, The square law demodulation, Spectrum of an amplitude modulated signal, 
Modulators and Balanced modulators, Single side band modulation, Methods of 
generating as SSB signal, Vestigial side band modulation, Multiplexing. 
 
Unit 3. Frequency Modulated Systems: Angle modulation, Phase and frequency 
modulation, Relationship between phase and frequency modulation, Phase and 
frequency deviation, Spectrum of an FM signal, Sinusoidal modulation, Bandwidth of a 
sinusoidally modulated FM signal, FM generation, Parameter variation method, 
Armstrog system. 
 
Unit  4. Transmission and Radiation of signals:  Primary line constants, phase velocity 
and line wavelength, Characteristic impedance, Propagation Coefficient, Phase and 
group velocities, Standing waves, Lossless line at radio frequencies, Voltage standing 
wave ratio, Slotted line measurements at radio frequencies, Transmission lines as circuit 
elements, Smith chart, Single and double Stub matching, Time domain reflectometry, 
Telephone lines and cables, Radio frequency lines. 
 
Unit 5. Fiber optic communications:  Principles of light transmission in a fiber, 
Propagation within a fiber, Effect of index profile on propagation, Modes of 
propagation, Single mode propagation, Losses in fibres, Dispersion, Fiber optic 
communication systems. 
 

Text and Reference Books  
 
Electronic Devices and circuit Theory by R. Boylested and L. Nashdsky 
Principles of Communication Systems by H. Taub and Donald L. Schilling 
Optoelectronics: Theory and Practice, Edited by Alien Chappal 
Microwaves by K.L. Gupta 
Electronic communications by Dennis Roddy and John Coolen 
 
 



(12) 
M. Sc. PHYSICS ( III Semester ):  NUCLEAR   AND   PARTICLE   PHYSICS 
 
Unit  1.  Introductory Concept of Nuclei:  Binding energy and Binding energy per nucleon, 
Nuclear angular momentum, Nuclear magnetic dipole moment and Electric quadruple moment, 
Parity quantum number, Statistics of nuclear particles, Isobaric spin concept, Systematic of 
stable nuclei. 
 
Unit 2. Nuclear Disintegration: Simple theories of decay, Properties of neutrino, Non-
conservation of parity and Wu’s experiment in beta decay, Electron capture, Internal 
conversion. 
 
Unit  3. Inter Nucleon Forces:  Properties and simple theory of the deuteron ground state, Spin 
dependence and tensor component of nuclear forces, Nucleon- nucleon scattering at low  
energy, Charge- independence of nuclear forces, Many – nucleon systems and saturation of 
nuclear forces, Exchange forces, Elements of meson theory. 
 
Unit 4. Nuclear Structure and Models:  Fermi gas model, Experimental evidence for shell 
structure in nuclei, Basic assumption for shell model, Single- particle energy levels in central 
potential, Spin-orbit potential and prediction of magic numbers, Extreme single- particle model, 
Prediction of angular momenta, Parities and magnetic moment of nuclear ground states,  Liquid 
drop model, Semi- empirical mass formula, Nuclear fission, The unified model. 
 
Unit 5.Particle Physics: Properties and origin, Elementary particles, Properties, classification, 
type of interactions and conservation laws, Properties of mesons, Resonance particles, Strange 
particles and Strangeness quantum number, Simple ideas of group theory, Symmetry and 
conservation laws, CP and CPT invariance, Special symmetry groups SU (2) and SU (3) 
classification of hadrons, Quarks, Gell- Mann- Okubu mass formula.    

 
Text and Reference Books  
Nuclear Physics by Roy & Nigam 
Introduction to nuclear Physics by H. Enge 
Theoretical Nuclear Physics by J.M. Blatt and V.F. Weisskopf 
Theoretical nuclear and Subnuclear Physics by J.D. Walecka 
Particle Physics An introduction by M.Leon 
Group Theory in Subnuclear Physics by F.I. Stancu 
Introduction to Particle Physics by R. Ones. 
Fundamentals of Nuclear Physics by B.B. Srivastava 
Nuclear Physics by  D.C. Tayal 

 

 
 
 
 
 



 
(13) 

M.Sc. PHYSICS (IV SEMESTER):   PHYSICS  OF  NANOMATERIALS 
 

Introduction to Nanostructure Materials: Nanoscience & nanotechnology, Size dependence of 
properties, Moor’s law, Surface energy and Melting point depression of nanoparticles, Free 
electron theory (qualitative idea) and its features, Idea of band structure, insulators, 
semiconductors and conductors, Energy band gaps of semiconductors, Effective masses and 
Fermi surfaces, Localized particles, Donors, Acceptors and Deep traps, Mobility, Excitons, 
Density of states, variation of density of states with energy and size of crystal. 
Quantum Size Effect: Quantum confinement, Nanomaterials structures, Quantum well, 
Quantum wire and Quantum dot, Fabrication techniques.  
Characterization techniques of Nanomaterials: Determination of particle size, XRD (Scherrer’s 
formula), Increase in width of XRD peaks of nanoparticles, Shift in absorption spectra peak of 
nanoparticles, shift in photoluminescence peaks, Electron microscopy: Scanning Electron 
Microscopy (SEM), Transmission Electron Microscopy (TEM), Scanning Probe microscopy (SPM), 
Scanning Tunneling Electron Microscopy (STEM) and Atomic Force Microscopy (AFM). 
Synthesis of Nanomaterials: Key issues in the synthesis of Nanomaterials, Different approaches 
of synthesis, Top down and Bottom up approaches, Cluster beam evaporation, Ball Milling, 
Chemical vapor deposition, capping agents, Carbon nanotubes (CNT)- Synthesis, Properties and 
Applications. 

                                                                                                                                                                       
Text and References Books 
Nanostructures & Nanomaterials, Synthesis, Properties & Applications by Guozhong 
Cao, Imperial College Press. 
Introduction to Nanotechnology, by Charles P. Poole, Jr. Frank J. Owens, John Wiley & 
Sons Inc. Publication. 
Quantum Wells, Wires and Dots by Paul Harrison, John Wiley & Sons Ltd. 
Quantum Dot Hetrostructures, by D. Bimberg, M. Grundman, N.N. Ledenstov. 
Introduction to Nanoscience and Nanotechnology by Hornyak G.L., Tibbals H.F., Dutta J., 
Moore J.J., CRC Press. 
Carbon Nanotechnology by Liming Dai 
Carbon Nanotubes: Properties and Applications by Michael J. O’. Connell. 
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M. Sc. PHYSICS (IV Semester): SPECIAL PAPER III ELECTRONICS 
 

Unit 1: Digital communication: Elements of a digital communication system, sampling 
theorem – Low Pass and Band Pass signals, Pulse Amplitude Modulation, Natural 
sampling. Flat – top sampling, Other forms of Pulse Modulation, Pulse Code Modulation, 
uniform and non-uniform Quantization of signals, Quantization error, Differential PCM, 
Delta Modulation, Adaptive Delta Modulation. 
 
Unit 2: Digital Modulation techniques: Principle of Binary Phase Shift Keying (BPSK), 
Generation and Reception of BPSK, Bandwidth of BPSK Signal , Differential Phase Shift 
Keying (DPSK); DPSK Transmitter and Receiver, Bandwidth of DPSK Signal, Quadrature 
Phase Shift Keying (QPSK); QPSK transmitter and Receiver, Bandwidth of QPSK Signal, 
Binary Frequency Shift Keying  (BFSK), BFSK Transmitter and receiver, Amplitude Shift 
Keying (ASK). 
 
Unit 3. Random Variables, Probability Distributions, Random Processes,  
Mathematical representation of Noise: Sources of noise. Frequency domain 
representation of noise, effect of filtering on the probability density of Gaussian noise, 
Spectral components of noise, Response of a narrowband filter to Noise, effect of a filter 
on the power spectral density of noise, Superposition of noises, Mixing involving noise, 
Linear Filtering of Noise.   
 
Unit 4. Data Transmission: Baseband signal receiver, probability of error Optimum filter 
probability of error for Optimum receiver, Matched filter, Impulse response of Matched 
filter, probability of error  of a Matched filter Correlation. 
 
Unit 5. Satellite Communication: Introduction to Satellite Systems, Types of Satellites, 
Frequency Allocations, Satellite orbits; orbit fundamentals, Orbit shape, Height of 
Geostationary orbit, Law governing satellite motion; Kepler’s Laws, Antenna Look Angles 
determinations, Orbital Elements, Orbit Perturbations, Inclined Orbits, Global 
Positioning Systems, Satellite link power budget equation, system Noise, carrier to noise 
ratio for uplink and downlink, combined uplink and downlink carrier to noise ratio.  
 
Text and Reference Books; 
(1) Principles of Communication Systems, second Edition by Taub and Schilling  
(2) Communication Systems, third edition, by Simon Haykin 
(3) Digital Communications, second edition by J.S. Chitode 
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M.Sc. Physics (IV- Semester ):SPECIAL PAPER –IV- ELECTRONICS 

 
Unit  1.   Materials for Integrated Circuits 
Classification of IC, CMOS Process Overview , Electronic grade silicon , Crystal growth 
,Czeehralski and float zone crystal growing methods, Silicon shaping lapping , Polishing and 
wafer preparation, 
Unit  2.   Hot Processes-I: Oxidation and Diffusion 
Oxidation of silicon, oxide deposition by thermal dry oxidation and wet oxidation method 
Diffusion Process, Diffusion Coefficient,  Fick’s 1st and 2nd Laws of Diffusion, Vacancy –Impurity 
interactions,  Dopants  and Dopant Sources , Doping by Diffusion, ion implantation, Diffusion 
Process Control, Diffusion Systems, Implantation Technology, Selective Implantation, Junction 
depth, Channeling, Lattice Damage,  Annealing ,Dopant Diffusion and Related Operations: 
Equipment for Diffusion and Related Operations.  
Unit  3.   Thin Films: Metals and Nonmetals 
Vacuum Science and Technology, Evaporation theory and electron beam evaporation, 
evaporation system, idea of DC and R.F. sputtering system, Physical vapor deposition methods, 
Design construction of vacuum coating units, Chemicals Vapor Deposition, Reactors for Chemical 
Vapor Deposition, CVD Applications, Epitaxy methods for thin film deposition, Vapor-Phase  
Epitaxy, 
Unit  4.   Photolithography,  Photoresist  Processing and Etching  
Wafer Cleaning methods, Wafer Preparation method: Vapor HMDS Treatment for adhesion 
improvement of photoresist, photoresist coating methods, soft backing of photo resist, post 
exposure backing of photo resist, Negative photoresist, Positive photoresist, Contrast and 
sensitivity of photoresist, Chemical Modulus Transfer Function (CMTF ) of Photoresist, Resist 
Exposure ( single, bi-layer and multi level photoresist exposure ) and Resist Development, Hard 
Baking and Resist curing, Photolithographic Process Control. 
Photolithography:  An Overview, lithography, Raleigh criterion for resolution, Photolithography  
source, Resolution and numerical aperture, Photolithographic methods: Contact, proximity and 
projection and their resolution limit, Photo mask and mask Alignment, Limitations of optical 
lithography, Concept of phase-shift mask, Idea of electron beam lithography, Electron optics, 
Idea of an X-ray lithography and x-ray mask, Wet chemical dry etching for material removal, 
Reactive plasma etching, Ion milling, 
Unit  5.   Interconnections and Contacts and Packaging and Yield 
Ohmic Contact Formation, Contact Resistance, Electromigration, Diffused Interconnections, 
Polysilicon Interconnections, Buried Contacts, Butted Contacts, Silicides, Multilayer Contacts, 
Liftoff Process, Multilevel Metallization. 
Testing, Die Sepration, Die Attachment, Wire Bonding, Packages, Flip-Chip Process, Tape-
Automated-Bonding Process, Yield, Uniform and Nonuniform Defect Densities. 
 
Text and Refernece Books: 
Integrated Electronics- Milliman and Taub  
Microelectronics –Milliman and Gros 
Thin Film Phenomena- K.L. Chopra 
Hand Book of Thin Film- Marshel and Glang  
VLSI  Technology- S.M. Sze. 
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M.Sc.   PHYS.  (IV SEM.)  COMPUTATIONAL METHODS AND 
PROGRAMMING 

 

 Unit  1.  Computational methods: Methods for determination of zeros of linear and 
nonlinear algebraic equations and transcendental equations, Bisection method, Muller’s 
method, Quotient-difference method, Newton-Raphson method 
Solution of simultaneous linear equations, consistency of a system of linear equation, 
Gaussian elimination, LU decomposition method, matrix inversion, Jacobi iterative 
method, Gauss-Seidel method, convergence of Gauss-Seidel method 
 
Unit  2.   Diagonalization of matrices, Eigen values and eigenvectors of matrices, Power 
and Jacobi method. 
Finite differences, Newton’s formula for interpolation, Gauss, Stirling, Bessel’s, Everett’s 
formulae, Divided differences, Newton’s general interpolation formula, Lagrange’s 
interpolation formula. 
 
Unit  3.   Numerical differentiation, Numerical integration, Trapezoidal rule, Simpson 1/3 
and 3/8 rules, Boole’s and waddles rules, Newton-Cote’s formula, Euler- Maclaurin 
formula, Gauss quadrature formula. 
Method of Least square curve fitting, straight line and quadratic equation fitting, curve 
fitting of curves y =axb, y =aebx, xya = b and y = abx, curve fitting by sum of exponentials, 
data fitting with cubic splines. 
 
Unit 4.  Numerical solution of ordinary differential equations, Euler, Picard and Runge-
Kutta methods, Predictor and corrector method, elementary ideas of solutions of partial 
differential equations, solution of Laplace equation 
 
Unit 5.  Programming:  elementary information about digital computer principles, 
compilers, interpreters and operating systems, Fortran programming, flow charts, integer 
and floating point, arithmetic expressions, built in functions, executable and non 
executable statements, IF statements, GO TO statements, DO loop and implied DO loop, 
simple computer programmes. 
Text and References Books 
Introductory Methods of Numerical analysis by S.S. Shastri 
Numerical Analysis by Rajaraman 

 
Numerical Methods by E. Balagurusamy 
Fortran Programming by Rajaraman 
Numerical methods for scientific & Eng. Computatioans by Jain, Iyengar 










