
 

Shri Vaishnav Vidyapeeth Vishwavidyalaya, Indore 

Shri Vaishnav Institute of Agriculture 

M.Sc. (Ag.) Genetics and Plant Breeding, I semester 
 

Syllabus 

GPB 501: PRINCIPLES OF GENETICS (2+1) 

 

 

 

Course 

code 

 

 

 

Course Name 

TEACHING & EVALUATION SCHEME 

THEORY PRACTICAL 

 

 

L 

 

 

P 

C
R

E
D

IT
S

 

E
n

d
 S

e
m

 

U
n

iv
er

si
ty

 E
x

a
m

 

M
id

 T
er

m
 E

x
a

m
 

T
ea

ch
er

s 

A
ss

es
sm

e
n

t*
 

E
n

d
 S

e
m

 

U
n

iv
er

si
ty

 E
x

a
m

 

T
ea

ch
er
’s

 

A
ss

es
sm

e
n

t*
 

GPB 501 Principles of 

Genetics 

50 30 00 15 05 2 1 3 

Legends: L - Lecture; P – Practical; 

*Teacher Assessment shall be based on following components: Quiz / Assignment / Project / 

Participation in Class etc. 

Objective 

This course is aimed at understanding the basic concepts of inheritance of genetic traits, helping 

students to develop their analytical, quantitative and problem-solving skills from classical to molecular 

genetics. 

Theory 

Unit I  

Beginning of genetics, early concepts of inheritance, Mendel’s laws; Discussion on Mendel’s paper, 

Chromosomal theory of inheritance; Multiple alleles, Gene interactions, Sex determination, 

differentiation and sex-linkage, Sex-influenced and sex-limited traits; Linkage-detection, estimation; 

Recombination and genetic mapping in eukaryotes, Somatic cell genetics, Extrachromosomal 

inheritance. 

UNIT II 

Mendelian population, Random mating population, Frequencies of genes and genotypes, Causes of 

change: Hardy-Weinberg equilibrium. 

UNIT III 

Nature, structure and replication of the genetic material; Organization of DNA in chromosomes, 

Genetic code; Protein biosynthesis, Genetic fine structure analysis, Allelic complementation, Split 

genes, overlapping genes, Pseudogenes, Oncogenes, Gene families and clusters; Regulation of gene 

activity in prokaryotes and eukaryotes; Molecular mechanisms of mutation, repair and suppression; 

Bacterial plasmids, insertion (IS) and transposable (Tn) elements; Molecular chaperones and gene 

expression, RNA editing. 

UNIT IV 

Gene isolation, synthesis and cloning, genomic and cDNA libraries, PCR based cloning, positional 

cloning; Nucleic acid hybridization and immunochemical detection; DNA sequencing; DNA restriction 

and modification, Anti-sense RNA and ribozymes; Micro-RNAs (miRNAs) 



 

Shri Vaishnav Vidyapeeth Vishwavidyalaya, Indore 

Shri Vaishnav Institute of Agriculture 

M.Sc. (Ag.) Genetics and Plant Breeding, I semester 
 

UNIT V 

Genomics and proteomics; metagenomics; Transgenic bacteria and bioethics; Gene silencing; genetics 

of mitochondria and chloroplasts. Concepts of Eugenics, Epigenetics, Genetic disorders. 

Practicals 

• Laboratory exercises in probability and chi-square; 

• Demonstration of genetic principles using laboratory organisms; 
• Chromosome mapping using three-point test cross; 

• Tetrad analysis; Induction and detection of mutations through genetic tests; 
• DNA extraction and PCR amplification; 
• Electrophoresis: basic principles and running of amplified DNA; 
• Extraction of proteins and isozymes; 
• Use of Agrobacterium mediated method and Biolistic gun; 
• Detection of transgenes in the exposed plant material; 

• Visit to transgenic glasshouse and learning the practical considerations. 
Suggested Readings 

 Gardner E J & Snustad D P. 1991. Principles of Genetics. John Wiley & Sons. 

 Daniel L H and Maryellen R. 2011. Genetics: “Analysis of Genes and Genomes”. 

 Klug W S & Cummings M R. 2003. Concepts of Genetics. Peterson Edu.  

 Lewin B. 2008. Genes XII. Jones and Bartlett Publ. (International Edition) Paperback, 2018 

 Russell P J. 1998. Genetics. The Benzamin/Cummings Publ. Co. 

 Singh BD. 2009. Genetics. Kalyani Publishers (2nd Revised Edition) 

 Snustad DP and Simmons MJ. 2006. Genetics. 4th Ed. John Wiley and Sons. 6th Edition 

International Student Version edition  

 Stansfield WD.1991. Genetics.Schaum Outline Series Mc Graw Hill 

 Strickberger M W. 2005. Genetics (III Ed). Prentice Hall, New Delhi, India 

 Tamarin R H. 1999. Principles of Genetics. Wm. C. Brown Publs. 

 Uppal S, Yadav R, Subhadra & Saharan R P. 2005. Practical Manual on Basic and Applied 

Genetics. Dept. of Genetics, CCS HAU Hisar. 
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GPB 

502 

Principles of 

Plant Breeding 

50 30 00 15 05 2 1 3 

Legends: L - Lecture; P – Practical; 

*Teacher Assessment shall be based on following components: Quiz / Assignment / Project / 

Participation in Class etc. 

Objective 

To impart theoretical knowledge and practical skills about plant breeding objectives, genetic 

consequences, breeding methods for crop improvement. 

Theory 

UNIT I 

Unit I Early Plant Breeding; Accomplishments through plant breeding; Objectives of plant breeding; 

Patterns of Evolution in Crop Plants: Centre of Origin, Agro-biodiversity and its significance. Pre-

breeding and plant introduction and role of plant genetic resources in plant breeding 

UNIT II 

Genetic basis of breeding: self and cross pollinated crops including mating systems and response to 

selection; Nature of variability, components of variation; Heritability and genetic advance, genotype 

environment interaction; General and specific combining ability; Types of gene actions and 

implications in plant breeding. 

UNIT III 

Pure line theory, pure line and mass selection methods; pedigree, bulk, backcross, single seed descent 

and multiline breeding; Population breeding in self-pollinated crops with special reference to diallel 

selective mating; Transgressive breeding. 

UNIT IV 

Breeding methods in cross pollinated crops; Population breeding: mass selection and ear-to-row 

methods; S1 and S2 progeny testing, progeny selection schemes, recurrent selection schemes for intra 

and inter-population improvement and development of synthetics and composites. Hybrid breeding: 

genetical and physiological basis of heterosis and inbreeding, production of inbreeds, breeding 

approaches for improvement of inbreeds, predicting hybrid performance; seed production of hybrid and 

their parent varieties/ inbreeds. Self-incompatibility, male sterility and apomixes in crop plants and 

their commercial exploitation. 

UNIT V 
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Breeding methods in asexually/ clonally propagated crops, clonal selection. Special breeding 

techniques: Mutation breeding, Breeding for abiotic and biotic stresses; Concept of plant ideotype and 

its role in crop improvement, concept of MAS, concept of polyploidy and wide hybridization, doubled 

haploidy. Cultivar development: testing, release and notification, maintenance breeding, Participatory 

Plant Breeding, Plant breeders’ rights and regulations for plant variety protection and farmers rights 

Practical 

• Floral biology in self and cross pollinated species;  
• Selfing and crossing techniques;  
• Selection methods in segregating populations and evaluation of breeding material;  
• Analysis of variance (ANOVA);  
• Estimation of heritability and genetic advance;  
• Maintenance of experimental records; 
• Learning techniques in hybrid seed production using male-sterility in field crops;  

• Prediction of performance of double cross hybrid. 
Suggested Readings 

 Allard RW. 1981. Principles of Plant Breeding. John Wiley & Sons.  

 Chahal GS and Gossal, SS. 2002. Principles and Procedures of Plant Breeding Biotechnological 

and Conventional approaches. Narosa Publishing House 

 Chopra VL. 2004. Plant Breeding. Oxford & IBH.  

 George A. 2012. Principles of Plant Genetics and Breeding. John Wiley & Sons. 

 Gupta SK. 2005. Practical Plant Breeding. Agribios. 

 Pohlman J M & Bothakur D N. 1972. Breeding Asian Field Crops. Oxford & IBH. 

 Jain HK and Kharakwal MC. 2004. Plant Breeding and–Mendelian to Molecular Approach, 

Narosa Publications, New Delhi 

 Roy D. 2003. Plant Breeding, Analysis and Exploitation of Variation. Narosa Publ. House. 

 Sharma J R. 2001. Principles and Practice of Plant Breeding. Tata McGraw-Hill. 

 Sharma JP. 2010. Principles of Vegetable Breeding. Kalyani Publ, New Delhi. 

 Simmonds N W. 1990. Principles of Crop Improvement. English Language Book Society. 

 Singh B D. 2006. Plant Breeding. Kalyani. 

 Singh S & Pawar I S. 2006. Genetic Bases and Methods of Plant Breeding.
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GPB 503 Fundamentals of 

Quantitative 

Genetics 

50 30 00 15 05 2 1 3 

Legends: L - Lecture; P – Practical; 

*Teacher Assessment shall be based on following components: Quiz / Assignment / Project / 

Participation in Class etc. 

Objective 

To impart theoretical knowledge and computation skills regarding components of variation and 

variances, scales, mating designs and gene effects 

Theory 

UNIT I 

Introduction and historical background of quantitative genetics, Multiple factor hypothesis, Qualitative 

and quantitative characters, Analysis of continuous variation mean, range, SD, CV; Components of 

variation- Phenotypic, Genotypic, Nature of gene action- additive, dominance and epistatic, linkage 

effect. Principles of analysis of variance and linear model, Expected variance components, Random and 

fixed effect model, Comparison of means and variances for significance.  

Unit II  

Designs for plant breeding experiments- principles and applications; Variability parameters, concept of 

selection, simultaneous selection modes and selection of parents, MANOVA 

Unit III  

Association analysis- Genotypic and phenotypic correlation, Path analysis Discriminate function and 

principal component analysis, Genetic divergence analysis-Metroglyph and D2, Generation mean 

analysis, Parent progeny regression analysis  

Unit IV  

Mating designs- classification, Diallel, partial diallel, L × T, NCDs, and TTC; Concept of combining 

ability and gene action, G × E interaction-Adaptability and stability; Methods and models for stability 

analysis; Basic models- principles and interpretation, Bi-plot analysis 

Unit V  
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QTL mapping, Strategies for QTL mapping- Desired population and statistical methods, QTL mapping 

in genetic analysis; Markers, Marker assisted selection and factors influencing the MAS, Simultaneous 

selection based on marker and phenotype 

Practical 

• Analysis and interpretation of variability parameters;  
• Analysis and interpretation of Index score and Metroglyph;  
• Clustering and interpretation of D2 analysis;  
• Genotypic and phenotypic correlation analysis and interpretation;  
• Path coefficient analysis and interpretation, Estimation of different types of heterosis, inbreeding 
depression and interpretation;  

• A, B and C Scaling test;  
• L × T analysis and interpretation, QTL analysis;  
• Use of computer packages;  
• Diallel analysis;  

• G × E interaction and stability analysis. 
Suggested Readings 

 Bos I & Caligari P. 1995. Selection Methods in Plant Breeding. Chapman & Hall. 

 Falconer DS & Mackay J. 1998. Introduction to Quantitative Genetics. Longman. 

 Mather K and Jinks JL.1985. Biometrical Genetics (3rd Ed.). Chapman and Hall, London. 

 Nadarajan N & Gunasekaran M. 2005. Quantitative Genetics and Biometrical Techniques in 

Plant Breeding. Kalyani. 

 Roy D. 2000. Plant Breeding: Analysis and Exploitation of Variation. Narosa Publishing 

House, New Delhi.  

 Sharma J R. 2006. Statistical and Biometrical Techniques in Plant Breeding. New Age 

International Pvt. Ltd. 

 Naryanan S S & Singh P. 2007. Biometrical Techniques in Plant Breeding. Kalyani. 

 Singh R K & Choudhary B D. 1987. Biometrical Methods in Quantitative Genetics. Kalyani. 

 Weir D S. 1990. Genetic Data Analysis. Methods for Discrete Population Genetic Data. 

Sinauer Associates. 

 Wricke G & Weber W E. 1986. Quantitative Genetics and Selection in Plant Breeding. Walter 

de Gruyter. 
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GPB 511 Crop 

Breeding-I 

(Kharif Crops) 

50 30 00 15 05 2 1 3 

Legends: L - Lecture; P – Practical; 

*Teacher Assessment shall be based on following components: Quiz / Assignment / Project / 

Participation in Class etc. 

Objective 

To provide insight into recent advances in improvement of kharif cereals, legumes, oilseeds, fibre, 

sugarcane and vegetative propagated crops using conventional and modern biotechnological 

approaches 

Theory 

Unit I  

Rice: Origin, evolution, mode of reproduction, chromosome number; Genetics – cytogenetics and 

genome relationship; Breeding objectives: yield, quality characters, Restructured and Revised 

Syllabi of Post-graduate Programmes Vol. 1 28 biotic and abiotic stress resistance, etc.; Breeding 

approaches, introgression of alien gene(s) (if required), biotic and abiotic stress resistance, heterosis 

breeding, released varieties, examples of MAS used for improvement, Aerobic rice, its implications 

and drought resistance breeding.  

Maize: Origin, evolution, mode of reproduction, chromosome number; Genetics – cytogenetics and 

genome relationship; Breeding objectives: yield, quality characters, biotic and abiotic stress 

resistance, etc.; Breeding approaches, introgression of alien gene(s) (if required), biotic and abiotic 

stress resistance, heterosis breeding, releasedvarieties, examples of MAS used for improvement- 

QPM and Bt maize – strategies and implications.  

Small millets: Evolution and distribution of species and forms - wild relatives and germplasm; 

Cytogenetics and genome relationship - breeding objectives yield, quality characters, biotic and 

abiotic stress resistance, etc. 

Unit II  

Pigeon pea: evolution, mode of reproduction, chromosome number; Genetics – cytogenetics and 

genome relationship; Breeding objectives: yield, quality characters, biotic and abiotic stress 

resistance, etc.; Breeding approaches, introgression of alien gene(s) (if required), biotic and abiotic 
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stress resistance, heterosis breeding, released varieties, examples of MAS used for improvement - 

Hybrid technology; maintenance of male sterile, fertile and restorer lines, progress made at National 

and International institutes.  

Groundnut: Origin, evolution mode of reproduction, chromosome number; Genetics – 

cytogenetics and genome relationship, breeding objectives: yield, quality characters, biotic and 

abiotic stress resistance, etc.; Breeding approaches, introgression of alien gene(s) (if required), 

biotic and abiotic stress resistance, released varieties, examples of MAS used for improvement. 

Other pulses: Urdbean, mungbean, cowpea,: Origin, evolution, mode of reproduction, 

chromosome number; Genetics – cytogenetics and genome relationship, breeding objectives: yield, 

quality characters, biotic and abiotic stress resistance, etc.; Breeding approaches, introgression of 

alien gene(s) (if required), released varieties, examples of MAS used for improvement. Interspecific 

crosses attempted and its implications, reasons for failure, ways of overcoming them. 

UNIT III  

Soybean: Origin, evolution, mode of reproduction, chromosome number; Genetics – cytogenetics 

and genome relationship; Breeding objectives: yield, quality characters, biotic and abiotic stress 

resistance, etc.; Breeding approaches, introgression of alien gene(s) (if required), biotic and abiotic 

stress resistance, heterosis breeding, released varieties, examples of MAS used for improvement.  

Castor and Sesame: Origin, evolution mode of reproduction, chromosome number; Genetics –
cytogenetics and genome relationship; Breeding objectives: yield, quality characters, biotic and 

abiotic stress resistance, etc.; Breeding approaches, introgression of alien gene(s) (if required), 

released varieties, examples of MAS used for improvement; Hybrid breeding in castor – 

opportunities, constraints and achievements. 

Unit IV  

Cotton: Origin, evolution, mode of reproduction, chromosome number; Genetics – cytogenetics 

and genome relationship; Breeding objectives: yield, quality characters biotic and abiotic stress 

resistance, etc.; Breeding approaches, introgression of alien gene(s) (if required), biotic and abiotic 

stress resistance, heterosis breeding, released varieties, examples of MAS used for improvement, 

Development and maintenance of male sterile lines – Hybrid development and seed production – 

Scenario of Bt cottons, evaluation procedures for Bt cotton.  

Jute: Origin, evolution, mode of reproduction, chromosome number; Genetics – cytogenetics and 

genome relationship; Breeding objectives: yield, quality characters, biotic and abiotic stress 

resistance, etc.; Breeding approaches, introgression of alien gene(s) (if required), biotic and abiotic 

stress resistance, heterosis breeding, released varieties, examples of MAS used for improvement 

UNIT V  
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Sugarcane: Evolution and distribution of species and forms, wild relatives and germplasm; 

Cytogenetics and genome relationship – Breeding objectives- yield, quality characters, biotic and 

abiotic stress resistance, etc.  

Forage crops: Evolution and distribution of species and forms – Wild relatives and germplasm; 

Cytogenetics and genome relationship; Breeding objectives- yield, quality characters and 

palatability studies; Biotic and abiotic stress resistance, etc.  

Seed spices: Origin, evolution, mode of reproduction, chromosome number; Genetics – 

cytogenetics and genome relationship; Breeding objectives: yield, quality characters, biotic and 

abiotic stress resistance, etc.; Breeding approaches, introgression of alien gene(s) (if required), 

biotic and abiotic stress resistance, heterosis breeding, released varieties, examples of MAS used for 

improvement; Achievements of important spice crops 

Practical 

• Floral biology, emasculation, pollination techniques in rice, maize, pigeon pea, soybean, 

sesame, cotton;  

• Study of range of variation for yield and yield components;  
• Study of segregating populations in cereal, pulses and oilseed crops;  
• Learning on the crosses between different species; attempting crosses between black gram and 

green gram;  

• Evaluating the germplasm of cotton for yield, quality and resistance parameters, learning the 
procedures on development of Bt cotton;  

• Visit to Cotton Technology Laboratory and Spinning Mills;  
• Learning on the Standard Evaluation System (SES) and descriptors; Use of software for 

database management and retrieval;  

• Practical learning on the cultivation of fodder crop species on sewage water, analysing them for 
yield components and palatability;  

• Laboratory analysis of forage crops for crude protein, digestibility percent and other quality 

attributes;  

• Visit to animal feed producing factories;  
• Learning the practice of value addition; Visiting the animal husbandry unit and learning the 
animal experiments related with palatability and digestibility of fodder. 

Suggested Readings 

 Agarwal RL. 1996. Identifying Characteristics of Crop Varieties. Oxford & IBH.  

 Bahl PN and Salimath PM. 1996. Genetics, Cytogenetics and Breeding of Crop Plants. 

Vol. I. Pulses and Oilseeds. Oxford & IBH.  

 Chandraratna MF. 1964. Genetics and Breeding of Rice. Longmans.  

 Chopra VL and Prakash S. 2002. Evolution and Adaptation of Cereal Crops. Oxford & 

IBH.  

 Gill KS. 1991. Pearl Millet and its Improvement. ICAR.  

 IRRI. 1964. Rice Genetics and Cytogenetics. Elsevier.  

 IRRI.1986. Rice Genetics. Proc. International Rice Genetics Symposium. IRRI, Los 

Banos, Manila, Philippines. 
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 IRRI. 1991. Rice Genetics II. Proc. International Rice Genetics Symposium. IRRI, Los 

Banos, Manila, Philippines.  

 IRRI. 1996. Rice Genetics III. Proc. International Rice Genetics Symposium. IRRI, Los 

Banos, Manila, Philippines.  

 IRRI. 2000. Rice Genetics IV. Proc. International Rice Genetics Symposium. IRRI, Los 

Banos, Manila, Philippines.  

 Jennings PR, Coffman WR and Kauffman HE. 1979. Rice Improvement. IRRI, Los 

Banos, Manila, Philippines.  

 Kannaiyan S, Uthamasamy S, Theodore RK and Palaniswamy S. 2002. New Dimensions 

and Approaches for Sustainable Agriculture. Directorate of Extension Education, TNAU, 

Coimbatore. 

  Murty DS, Tabo R and Ajayi O. 1994. Sorghum Hybrid Seed Production and 

Management. ICRISAT, Patancheru, India.  

 Nanda JS. 1997. Manual on Rice Breeding. Kalyani Publishers.  

 Parthasarathy VA. 2017. Spices and Plantation Crops Vol.1 (Part A) Breeding of 

Horticultural Crops Vol.1 (Part-B), Today and Tomorrow Printers and Publishers  

 Poehlman, JM. 1987. Breeding of Field Crops. AVI Publishing Co. Inc. East Post 

Connecticut, USA.  

 Ram HH and Singh HG. 1993. Crop Breeding and Genetics. Kalyani.  

 Sharma, AK. 2005. Breeding Technology of Crop Plant. Yesh Publishing House, Bikaner  

 Slafer GA. (Ed.). 1994. Genetic Improvement of Field Crops. Marcel Dekker.  

 Singh HG, Mishra SN, Singh TB, Ram HH and Singh DP. (Eds.). 1994. Crop Breeding in 

India. International Book Distributing Co.  

 Walden DB. 1978. Maize Breeding and Genetics. John Wiley & Sons 
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MBB 501 Principles of 

Biotechnology 

50 40 10 00 00 3 0 3 

Legends: L - Lecture; P – Practical; 

*Teacher Assessment shall be based on following components: Quiz / Assignment / Project / 

Participation in Class etc. 

Objective 

• To understand the basics of Molecular biology, plant and microbial Biotechnology  
• Importance and applications in agriculture, case studies and success stories  
• Public education, perception, IPR and related issues 

Theory 

UNIT I  

History, scope and importance of Biotechnology; Specializations in Agricultural Biotechnology: 

Genomics, Genetic engineering, Tissue Culture, Bio-fuel, Microbial Biotechnology, Food 

Biotechnology etc. Basics of Biotechnology, Primary metabolic pathways, Enzymes and its 

activities.  

Unit II  

Structure of DNA, RNA and protein, their physical and chemical properties. DNA function: 

Expression, exchange of genetic material, mutation. DNA modifying enzymes and vectors; 

Methods of recombinant DNA technology; Nucleic acid hybridization; DNA/RNA libraries; 

Applications of gene cloning in basic and applied research, Plant transformation: Gene transfer 

methods and applications of GM crops.  

Unit III  

Molecular analysis of nucleic acids -PCR and its application in agriculture and industry, 

Introduction to Molecular markers: RFLP, RAPD, SSR, SNP etc, and their applications; DNA 

sequencing, different methods. 

UNIT IV  

Plant cell and tissue culture techniques and their applications.Introduction to genomics, 

transcriptomics, ionomics, metabolomics and proteomics. Plant cell and tissue culture techniques 

and their applications. 

UNIT V  
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Introduction to Emerging topics: Genome editing, gene silencing, Plant microbial 

interactions,Success stories in Biotechnology, Careers and employment in biotechnology. Public 

perception of biotechnology; Bio-safety and bioethics issues; Intellectual property rights in 

biotechnology. 

Suggested Readings 

 Watson J D, Baker T A, Bell S P, Gann A, Levine M and Losick R. 2014. Molecular 

Biology of the Gene, 7th edition, Cold Spring Harbor Laboratory Press, New York  

 Brown T A. 2010. Gene Cloning and DNA analysis an Introduction 6th edition, Wiley 

Blackwell  

 Primrose S B and Twyman R. 2006. Principles of gene Manipulation 7th edition, Wiley 

Blackwell 

 Singh BD. 2012. Biotechnology: Expanding Horizons 4th edition, Kalyani publisher, 

New Delhi, India 
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STAT 511 Experimental 

Designs 

50 30 00 15 05 2 1 3 

Legends: L - Lecture; P – Practical; 

*Teacher Assessment shall be based on following components: Quiz / Assignment / Project / 

Participation in Class etc. 

Objective 

This course is meant for students of agricultural and animal sciences other than Agricultural 

Statistics. Designing an experiment is an integrated component of research in almost all sciences. 

The students would be exposed to concepts of Design of Experiments so as to enable them to 

understand the concepts involved in planning, designing their experiments and analysis of 

experimental data. 

Theory 

Unit I  

Need for designing of experiments, characteristics of a good design. Basic principles of designs- 

randomization, replication and local control.  

Unit II  

Uniformity trials, size and shape of plots and blocks, Analysis of variance, Completely 

randomized design, randomized block design and Latin square design.  

Unit III  

Factorial experiments, (symmetrical as well as asymmetrical). orthogonality and partitioning of 

degrees of freedom. Concept of confounding.  

Unit IV  

Split plot and strip plot designs, analysis of covariance and missing plot techniques in 

randomized block and Latin square designs; Transformations, Balanced Incomplete Block 

Design, resolvable designs and their applications.  

UNIT V 
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Lattice design, alpha design - concepts, randomization procedure, analysis and interpretation of 

results. Response surfaces. Combined analysis. 

Practical 

• Uniformity trial data analysis, formation of plots and blocks, Fairfield Smith Law, Analysis of 

data obtained from CRD, RBD, LSD, Analysis of factorial experiments,  

• Analysis with missing data,  
• Split plot and strip plot designs 

Suggested Readings 

 Cochran W G & Cox G M. 1957. Experimental Designs. 2nd Ed. John Wiley. 

 Dean A M & Voss D. 1999. Design and Analysis of Experiments. Springer. 

 Montgomery DC. 2012. Design and Analysis of Experiments, 8th Ed. John Wiley. 

 Federer W T. 1985. Experimental Designs. MacMillan. 

 Fisher R A. 1953. Design and Analysis of Experiments. Oliver & Boyd. 

 Nigam A K & Gupta V K. 1979. Handbook on Analysis of Agricultural Experiments. 

IASRI Publ. 

 Pearce SC. 1983. The Agricultural Field Experiment: A Statistical Examination of 

Theory and Practice. John Wiley. 

 Design Resources Server: www.iasri.res.in/design. 
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PGS 501: LIBRARY AND INFORMATION SERVICES (0+1) 
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PGS 501 Library and 

Information 

Services 

00 00 00 60 40 0 1 1 

Legends: L - Lecture; P – Practical; 

*Teacher Assessment shall be based on following components: Quiz / Assignment / Project / 

Participation in Class etc. 

Objective 

To equip the library users with skills to trace information from libraries efficiently, to apprise 

them of information and knowledge resources, to carry out literature survey, to formulate 

information search strategies, and to use modern tools (Internet, OPAC, search engines etc.) of 

information search. 

Practical 

Introduction to library and its services; Role of libraries in education, research and technology 

transfer; Classification systems and organization of library; Sources of information- Primary 

Sources, Secondary Sources and Tertiary Sources; Intricacies of abstracting and indexing 

services (Science Citation Index, Biological Abstracts, Chemical Abstracts, CABI Abstracts, 

etc.); Tracing information from reference sources; Literature survey; Citation 

techniques/Preparation of bibliography; Use of CD-ROM Databases, Online Public Access 

Catalogue and other computerized library services; Use of Internet including search engines and 

its resources; e-resources access methods.  
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PGS 502: TECHNICAL WRITING AND COMMUNICATIONS SKILLS (0+1) 
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PGS 502 

Technical Writing & 

Communications 

Skills 

0 0 0 60 40 0 1 1 

Legends: L - Lecture; P – Practical; 

*Teacher Assessment shall be based on following components: Quiz / Assignment / Project / 

Participation in Class etc. 

Objective 

To equip the students/scholars with skills to write dissertations, research papers, etc. To equip the 

students/scholars with skills to communicate and articulate in English (verbal as well as writing).  

Practical 

• Various forms of scientific writings- theses, technical papers, reviews, manuals, etc.;  

• Various parts of thesis and research communications (title page, authorship contents page, preface, 
introduction, review of literature, material and methods, experimental results and discussion);  

• Writing of abstracts, summaries, précis, citations, etc.;  

• Commonly used abbreviations in the theses and research communications;  

• Illustrations, photographs and drawings with suitable captions; pagination, numbering of tables and 

illustrations;  

• Writing of numbers and dates in scientific write-ups;  

• Editing and proof-reading;  

• Writing of a review article;  

• Communication Skills - Grammar (Tenses, parts of speech, clauses, punctuation marks);  

• Error analysis (Common errors), Concord, Collocation, Phonetic symbols and transcription;  

• Accentual pattern: Weak forms in connected speech;  

• Participation in group discussion;  

• Facing an interview;  

• Presentation of scientific papers. 
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Suggested Readings 

 Barnes and Noble. Robert C. (Ed.). 2005. Spoken English: Flourish Your Language.  

 Chicago Manual of Style. 14th Ed. 1996. Prentice Hall of India.  

 Collins’ Cobuild English Dictionary. 1995.  

 Harper Collins. Gordon HM and Walter JA. 1970. Technical Writing. 3rd Ed.  

 Holt, Rinehart and Winston. Hornby AS. 2000. Comp. Oxford Advanced Learner’s 

Dictionary of Current English. 6th Ed. Oxford University Press.  

 James HS. 1994. Handbook for Technical Writing. NTC Business Books.  

 Joseph G. 2000. MLA Handbook for Writers of Research Papers. 5th Ed. Affiliated East-

West Press.  

 Mohan K. 2005. Speaking English Effectively. MacMillan India.  

 Richard WS. 1969. Technical Writing.  

 Sethi J and Dhamija PV. 2004. Course in Phonetics and Spoken English. 2nd Ed. Prentice 

Hall of India.  

 Wren PC and Martin H. 2006. High School English Grammar and Composition. S. Chand & 

Co. 
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PGS 503: INTELLECTUAL PROPERTY AND ITS MANAGEMENT IN 

AGRICULTURE (1+0) 
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PGS 503 

Intellectual 

Property and Its 

Management in 

Agriculture 

50 40 10 0 0 1 0 1 

Legends: L - Lecture; P – Practical; 

*Teacher Assessment shall be based on following components: Quiz / Assignment / Project / 

Participation in Class etc. 

Objectives 

The main objective of this course is to equip students and stakeholders with knowledge of 

intellectual property rights (IPR) related protection systems, their significance and use of IPR as a 

tool for wealth and value creation in a knowledge-based economy.  

Theory 

UNIT I 

Historical perspectives and need for the introduction of Intellectual Property Right regime; TRIPs 

and various provisions in TRIPS Agreement.  

UNIT II 

Intellectual Property and Intellectual Property Rights (IPR), benefits of securing IPRs; Indian 

Legislations for the protection of various types of Intellectual Properties. 

UNIT III 

Fundamentals of patents, copyrights, geographical indications, designs and layout, trade secrets and 

traditional knowledge, trademarks etc.  

UNIT IV 

Protection of plant varieties and farmers’ rights and biodiversity protection; Protectable subject 

matters, protection in biotechnology, protection of other biological materials, ownership and period 

of protection;  

UNIT V 
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National Biodiversity protection initiatives; Convention on Biological Diversity; International 

Treaty on Plant Genetic Resources for Food and Agriculture; Licensing of technologies, Material 

transfer agreements, Research collaboration Agreement, License Agreement. 

Suggested Readings 

 Erbisch F H & Maredia K.1998. Intellectual Property Rights in Agricultural Biotechnology. 

CABI.  

 Ganguli P. 2001. Intellectual Property Rights: Unleashing Knowledge Economy. McGraw-

Hill.  

 Intellectual Property Rights: Key to New Wealth Generation. 2001. NRDC & Aesthetic 

Technologies.  

 Ministry of Agriculture, Government of India. 2004. State of Indian Farmer. Vol. V. 

Technology Generation and IPR Issues. Academic Foundation.  

 Rothschild M & Scott N. (Ed.). 2003. Intellectual Property Rights in Animal Breeding and 

Genetics. CABI.  

 Saha R. (Ed.). 2006. Intellectual Property Rights in NAM and Other Developing Countries: 

A Compendium on Law and Policies. Daya Publ. House.  

 The Indian Acts - Patents Act, 1970 and amendments; Design Act, 2000; Trademarks Act, 

1999; The Copyright Act, 1957 and amendments; Layout Design Act, 2000; PPV and FR Act 

2001, and Rules 2003; National Biological Diversity Act, 2003.  

 

 

 

 

 

 

 


