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L P Total 

PHDA101 Research Methodology 60 00 40 00 00 3 0 3 

 
1. Legends: L - Lecture; P – Practical  

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

Participation in Class.  

 

A1. Research Methodology (PHDAS101) 

 

Module 1: Introduction to Research Methods: Role and objectives of research, types of research and 

various research design (exploratory, descriptive, experimental and diagnostic research), research 

process: Overview, Problems encountered by researcher. Experimental research design will comprise 

of Completely Randomized Design, Latin Square Design and Factorial Design. Limitations of RM: 

Ethics in Research, Philosophical issues in Research. 

 

Module 2: Data and their Collection: Collection, Organization, Presentation, Analysis and 

Interrelation of Primary and Secondary Data. Measurement in research, measurement scales, sources 

of errors in measurement, Techniques of developing measurement tools, classification and testing 

(reliability, verification and validity) scales, Designing questionnaires and interviews Sampling, 

Sampling Methods, Sampling Plans, Sampling Error, Sampling Distributions : Theory and Design of 

Sample Survey, Census Vs Sample Enumerations, Objectives and Principles of Sampling, Types of 

Sampling, Sampling and Non-Sampling Errors. 

 

Module 3: Numerical Methods and Statistical Analysis Curve fitting (least square), solution of 

polynomial equation, numerical integration (Trapezoidal rule, Simpson’s rule, Gaussian 

qudrature), solution of ordinary differential equations (Euler’s method, Runge-Kutta method, 

predictor-corrector method), matrix multiplication, inversion and diagonalisation. 

References 

 Kumar,R.(2006).Research Methodology-A Step- By- Step Guide for Beginners, Delhi: 

Pearson  Education. 

 Montgomery, D. C. (2007). Design & Analysis of Experiments. India: Wiley. 

 Kothari, C. R. (2004). Research Methodology: Methods and Techniques. New Delhi: 

New Age International 
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L P Total 

PHDA102 Review of literature 00 00 00 60 40 0 2 2 

 
1. Legends: L - Lecture; P – Practical  

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

Participation in Class.  

 

A.2. Review of Literature (PHDA102) 

Course Overview: The objective of this course is to help the candidate to comprehend his/her 

broad field of research and be academically sound to carry out his research work. Understand the 

basic philosophical assumptions underlying research literature reviews for different purposes, 

including what, why, when, for whom, and how? Be able to manage the process of conducting a 

literature review, including reading, note taking strategies, coding/reference management, 

synthesizing and writing literature results. Be able to write a quality literature review with variations 

in references 
Examination Scheme: 

The candidate is required to write a Review paper based on the review of literature on his/her 

area of research in consultation with his supervisor. The paper has to be evaluated and approved 

by the panel constituted by Faculty of Doctoral studies and Research besides the assignments. 

Course Content 

Module 1: Understanding Review of literature: Relevance, Approach and Applications; 

Developing an outline for the literature review; Formulate key questions for a review. Organizing a 

literature search: Identify which literature bases to search; Developing the theoretical basis for the 

Research Question; Searching for, locating and organizing relevant professional literature 

 

Module 2: Conducting the Review: Abstract relevant information from appropriate studies in a 

systematic manner; critically reviewing the literature; Rate the scientific quality of each study and the 

level of evidence for each question; 

 

Module 3: Synthesizing the Review: Create evidence tables and summary tables; interpret the 

pattern of evidence interms of strength and consistency; Summarize the studies’ findings. Writing the 

review: Writing a first draft; Writing references and citations; Obtaining, giving, and making 

productive use of feedback; the redrafting process; Professional formatting. 
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L P Total 

PHDA103 Computer Application 00 00 00 60 40 0 2 2 

 
1. Legends: L - Lecture; P – Practical  

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

Participation in Class.  

 

A.3. Computer Applications (PHDA103) 

Course Overview: The candidate should gain sufficient practical knowledge for use of computer and 

computer software for use in research work. 

 

Examination Scheme: 

The faculty member will award internal marks out of 40 based on the assignments and minor 

project.The end semester examination will be 60 marks with weightage of (online exams 40% + 

practical 60%)  

 

Contents 

Module 1: Basic knowledge of application software’s in MS- Office with focus on MS-Word- its 

features and applications related to presentation of text in decent format and saving the same for 

further use. The practical knowledge of this software should enable the candidate to type and prepare 

the thesis 

in a presentable format.MS-Excel- construction of worksheet and inserting data according to its 

characteristics, use of statistical tools and their presentation in the form of charts and graphs. 

 

Module 2: Use of Internet for research work and exploring various websites and search engines for 

collecting quality literature review and secondary data etc. related to thesis work. 
 

Module 3: MS- Power point – create power point presentation on a topic related to the theme of 

thesis and use of different presentation techniques. Use of SPSS – method of preparing data sheet and 

entering data according to its characteristics, use of various statistical tools on SPSS. 
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L P Total 

PHDA104 
Research and Publication 

Ethics 
60 00 40 00 00 2 0 2 

 
1. Legends: L - Lecture; P – Practical  

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

Participation in Class.  

 

A.4. Research and Publication Ethics (PHDA104) 

Module 1: Philosophy and Ethics-Introduction to philosophy: definition, nature and scope, 

concept, branches. Ethics: definition, moral philosophy, nature of moral judgments and reactions. 

Scientific Conduct- Ethics with respect to science and research. Intellectual honesty and research 

integrity. Scientific misconducts: Falsification, Fabrication, and Plagiarism (FFP). Redundant 

publications: duplicate and overlapping publications, salami slicing. Selective reporting and 

misrepresentation of data 

Module 2: Publication Ethics-Publication ethics: Definition, introduction and importance. 

Best practices / standards setting initiatives and guidelines: COPE, WAME, etc. Conflicts of interest. 

Publication misconduct: definition, concept, problems that lead to unethical behavior and vice 

versa, types. Violation of publication ethics, authorship and contributor ship. Identification of 

publication misconduct, complaints and appeals. Predatory publishers and journals.  

Open Access Publishing- Open access publications and initiatives. SHERPA/RoMEO online 

resource to check publisher copyright & self-archiving policies. Software tool to identify predatory 

publications developed by SPPU. Journal finder / journal suggestion tools viz. JANE, Elsevier 

Journal Finder, Springer Journal Suggested, etc. 

Module 3: Publication Misconduct, Group Discussions-Subject specific ethical issues, FFP, 

authorship. Conflicts of interest. Complaints and appeals: examples and fraud from India and abroad. 

Software tools- Use of plagiarism software like Tumitin, Urkund And Other Open Source Software 

Tools. Data Bases And Research Metrics, Databases- Indexing databases Citation databases: Web of 

Science, Scopus, etc. Research Metrics- Impact Factor of journal as per Journal Citation Report, 

SNIP, SIR, IPP, Cite Score. Metrics: h-index, g index, i10 index, altmetrics 
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PHDGPB601 Advances In Plant 

Breeding Systems 

60 00 40 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 impart theoretical knowledge about advances in plant breeding.  

Theory 

Unit I  

Advances in reproductive biology of crops; Genes governing the whorls formation and various 

models proposed; Pollen pistil interaction: biochemical and molecular basis, environmental 

factors governing anthesis and bottlenecks for gene transfer. Plant Breeding methodologies: 

Classic versus modern; Over view of Pre and Post Mendelian breeding methods in self and cross 

pollinated crops; Molecular and transgenic breeding approaches; doubled haploid breeding, 

shuttle breeding, forward and reverse breeding, speed breeding, participatory plant breeding, 

breeding for organic situations. 

UNIT II 

Principles and procedures in the formation of a complex population; Genetic basis of population 

improvement in crop plants; Recurrent selection methods in self and cross pollinated crops and 

their modifications; Convergent selection, divergent selection; Recurrent selection, usefulness in 

hybrid breeding programs; Reciprocal recurrent selection; Selection in clonally propagated crops 

– Assumptions and realities.  

UNIT III 

Choice of molecular markers for plant breeding efficiency, fingerprinting and genetic diversity 

assessment, application of MAS for selection of qualitative and quantitative traits; Gene 

pyramiding, accelerated backcrossing, marker-based utilization of exotic germplasm, 

introgression libraries. Genetic resources: primary, secondary, tertiary and alien trans gene pool; 

Molecular and biochemical basis of self-incompatibility and male sterility, nucleocytoplasmic 

interactions with special reference to male sterility – genetic, biochemical and molecular bases. 
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UNIT IV 

Genetic engineering technologies to create male sterility, prospects and problems, use of self-

incompatibility and sterility in plant breeding – case studies; Fertility restoration in male sterile 

lines and restorer diversification programs; Conversion of agronomically ideal genotypes into 

male sterile: Concepts and breeding strategies; Case studies - Generating new cyto-nuclear 

interaction system for diversification of male sterile; Stability of male sterile lines – 

Environmental influence on sterility, Environmentally Induced Genic Male Sterility (EGMS) – 

Types of EGMS; Influence on their expression, genetic studies; Photo and thermo sensitive 

genetic male sterility and its use in heterosis breeding; Temperature sensitive genetic male 

sterility and its use heterosis breeding; Apomixis and its use in heterosis breeding; Incongruity: 

Factors influencing incongruity Methods to overcome incongruity mechanisms.  

UNIT V 

Breeding for climate change -Improving root systems, abiotic stress tolerance, water use 

efficiency, flooding and sub-mergence tolerance; Biotic stress tolerance; Nutrient use efficiency, 

nitrogen fixation and assimilation, greenhouse gases and carbon sequestration; Breeding for bio-

fortification.  

Suggested Readings 

 Agarwal RL. 1996. Fundamentals of Plant Breeding and Hybrid Seed Production. Oxford 

& IBH. 

 Allard RW. 1966. Principles of Plant Breeding. John Wiley & Sons. 

 Briggs FN and Knowles PF. 1967. Introduction to Plant Breeding. Reinhold. 

 Fehr WR. 1987. Principles of Cultivar Development: Theory and Technique. Vol I. 

Macmillan. 

 Hayes HK, Immer FR and Smith DC. 1955. Methods of Plant Breeding. McGraw-Hill. 

 Kang MS and Priyadarshan PM (Edit.). 2007. Breeding Major Food Staples. Blackwell 

Publishing. 

 Kole C. 2013. Genomics and Breeding for Climate-Resilient Crops. Springer. Volume 2-

Target Traits. 

 Richards AJ. 1986. Plant Breeding Systems. George Allen & Unwin. 

 Sharma JR. 1994. Principles and Practice of Plant Breeding. Tata McGraw-Hill. 

 Simmonds NW. 1979. Principles of Crop Improvement. Longman. 

 Singh BD. 1997. Plant Breeding: Principles and Methods. 5th Ed., Kalyani Publishers, 

New Delhi. 

 Singh P. 1996. Essentials of Plant Breeding. Kalyani Publishers, New Delhi. 

 Welsh JR. 1981. Fundamentals of Plant Genetic and Breeding. John Wiley 
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PHDGPB605 Genomics in Plant Breeding 60 00 40 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 impart practical skills in advanced molecular techniques in genome mapping structural/ 

functional genomics.  

Theory 

UNIT I 

Introduction to the plant genomes: nuclear, chloroplast and mitochondrial genomes; Concept of 

genome size and complexity: C-value paradox, repetitive and unique DNA. Genome sequencing: 

Principles and techniques of conventional approaches and next generation sequencing including 

sequencing-by-synthesis/ ligation and single molecule real time (SMRT) technologies; 

Applications of sequence information: structural, functional and comparative genomics; Plant 

genome projects: Strategies for genome sequencing including shot gun and clone-by-clone 

method. 

UNIT II 

Molecular maps: Use of molecular markers/ SNPs for development of genetic and physical 

maps; Linkage and LD-based gene mapping approaches including gene/ QTL mapping, genome 

wide association studies (GWAS) and association analysis; Integration of genetic and physical 

map for map-based cloning of economically important genes. Concept of allele mining; 

Diversity array technology: concepts and applications.  

UNIT III 

Functional genomics: concept of reverse and forward genetics; Use of activation tagging, 

transposon tagging, insertional mutagenesis, TILLING and ecoTILLING for crop improvement; 

Genome-wide and gene-specific transcriptomics approaches: serial analysis of gene expression, 

massively parallel signature sequencing, next generation sequencing, microarray, northern 

hybridization, RT-PCR, qRT-PCR and molecular beacon.  
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UNIT IV 

Development and management of database; Applications of bioinformatics tools/ software in 

genomics for crop improvement. Basic concepts of high-throughput proteomics, metabolomics 

and phenomics.  

UNIT V 

Recent transgene free genome editing tools such as CRISPR-Cas9 system, TALENS and ZFNs 

for crop improvement. Cisgenesis and Intragenesis tools as twin sisters for Crop Improvement; 

Genomics-based plant breeding: Genome-Wide Genetic Diversity Studies, Identification of 

molecular markers linked to single Genes and QTL, Marker Assisted Selection (Marker Assisted 

Backcross Selection, Association mapping, Breeding by Design, Genome selection).  

Suggested Readings 

 Alonso JM, Stepanova AN. 2015. Plant Functional Genomics: Methods and Protocols. 

Springer. 

 Chopra VL, Sharma RP, Bhat SR and Prasanna BM. 2007. Search for New Genes. 

Academic Foundation, New Delhi. 

 Hackett PB, Fuchs JA and Messing JW. 1988. An Introduction to Recombinant DNA 

Technology—Basic Experiments in Gene and Manipulation. 2nd Ed. Benjamin 

Publication Co. 

 Primose SB and Twyman RM. 2006. Principles of Gene Manipulation and Genomics. 7th 

Ed. Wiley-Blackwell Publishing. 

 Sambrook J and Russel D. 2001. Molecular Cloning - a Laboratory Manual. 3rd Ed. Cold 

Spring Harbor Laboratory Press. 

 Singh BD. 2005. Biotechnology: Expanding Horizons. Kalyani Publishers, New Delhi. 

 Somers DJ, Langridge P, Gustafson JP. 2009. Plant Genomics: Methods and Protocols. 

Springer. 

 

e-Resources  

http://gramene.org  

https://www.arabidopsis.org  

https://wheat.pw.usda.gov  

http://ncbi.nlm.nih.gov 

http://www.maizegenetics.net  
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PHDGPB604 

Plant Genetic Resources, 

Conservation and 

Utilization 

60 00 40 00 00 2 0 2 

Legends: L - Lecture; P – Practical. 

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

Participation in Class etc. 

Objective 

To impart knowledge on the methods of germplasm conservation and its utilization.  

Theory 

UNIT I 

Concept of natural reserves and natural gene banks; In situ conservation of wild species in 

nature reserves: in situ conservation components, factors influencing conservation value, 

national plan for in situ conservation; in situ conservation of agro-biodiversity on-farm; 

scientific basis of in situ conservation on-farm, building on-farm conservation initiatives, 

implementation of on-farm conservation, management of in situ conserved genetic diversity 

on-farm, enhancing benefits for farmers from local crop diversity. 

UNIT II 

Ex situ conservation: components, plant genetic resources conservation in gene banks, 

national gene banks, gene repositories, preservation of genetic materials under natural 

conditions, perma-frost conservation, guidelines for seed multiplication and exchange to 

network of active/ working collections, orthodox, recalcitrant seeds- differences in handling, 

clonal repositories, genetic stability under long term storage condition.  

UNIT III 

In-vitro storage, maintenance of in-vitro culture under different conditions, in-vitro bank 

maintenance for temperate and tropical fruit crop species, spices, tubers, bulbous crops, 

medicinal and endangered plant species, conservation of embryos and ovules, cell/ suspension 

cultures, protoplast and callus cultures, pollen culture, micro propagation techniques, 

problems, prospects of in-vitro gene bank. 
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UNIT IV 

Cryopreservation- procedure for handling seeds of orthodox and recalcitrant-cryoprotectants, 

desiccation, rapid freezing, slow freezing, vitrification techniques, encapsulation/ dehydration 

techniques, national facilities, achievements, application of cryopreservation in agricultural, 

horticultural and forestry crops. Problems and prospects; challenges ahead.  

UNIT V 

Concept and procedure for PGR management, germplasm characterization, evaluation and 

utilization; Concept of core and mini core; collections and registration of plant germplasm 

Suggested Readings  

 Ellis RH, Roberts EH and White Head J. 1980. A New More Economic and Accurate 

Approach to Monitor the Viability of Accessions During Storage in Seed Banks. FAO/ 

IBPGR Pl. Genet. Resources News 41-3-18. 

 Frankel OH and Hawkes JG. 1975. Crop Genetic Resources for Today and Tomorrow. 

Cambridge University Press, Cambridge. 

 Paroda RS and Arora RK.1991. Plant Genetic Resource Conservation and management, 

NBPGR, New-Delhi. Simmonds NW. 1979. Principles of Crop Improvement, Longman. 

 Westwood MN. 1986. Operation Manual for National Clonal Germplasm Repository. 

Processed Report. USDA-ARS and Oregon State Univ. Oregon, USA. 

 Withers LA. 1980. Tissue Culture Storage for Genetic Conservation. IBPGR Tech. Rep. 

IBPGR, Rome, Italy. 
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PHDSTAT601: Advanced Data Analytics 
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PHDSTAT601 
Advanced Data 

Analytics 
60 00 40 30 20 1 2 3 

Legends: L - Lecture; P – Practical. 

Objectives:   

This is an advanced course in Statistical Computing that aims at describing some advanced level 

topics in this area of research with a very strong potential of applications. This course also 

prepares students for undertaking research in this area. This also helps prepare students for 

applications of this important subject to agricultural sciences and use of statistical packages. 

Theory 

Unit I: Measures of association. Structural models for discrete data in two or more dimensions. 

Estimation in complete tables. Goodness of fit, choice of a model. Generalized Linear Model for 

discrete data, Poisson and Logistic regression models. Log-linear models. Elements of inference 

for cross-classification tables. Models for nominal and ordinal response. 

Unit II: Computational problems and techniques for robust linear regression, nonlinear and 

eneralized linear regression problem, tree-structured regression and classification, cluster 

analysis, smoothing and function estimation, robust multivariate analysis. 

Unit III: Analysis of incomplete data: EM algorithm, single and multiple imputations. Markov 

Chain, Monte Carlo and annealing techniques, Neural Networks, Association Rules and learning 

algorithms. 

Unit IV: Linear mixed effects models, generalized linear models for correlated data (including 

generalized estimating equations), computational issues and methods for fitting models, and 

dropout or other missing data. 

Unit V: Multivariate tests of linear hypotheses, multiple comparisons, confidence regions, 

prediction intervals, statistical power, transformations and diagnostics, growth curve models, 

dose-response models. Restructured and Revised Syllabi of Post-graduate Programmes  
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• Analysis of qualitative data; 

• Generalized linear for correlated data; 
• Generalized linear models for discrete data; 
• Robust methods of estimation and testing of non-normal data; 

• Robust multivariate analysis; 
• Cluster analysis; 
• Analysis of Incomplete data; 
• Classification and prediction using artificial neural networks; 

• Markov Chain; 
• Analysis of data having random effects using Linear mixed effects models; 
• Analysis of data with missing observations; 
• Applications of multiple comparison procedures; 
• Building Simultaneous confidence intervals; 

• Fitting of growth curve models to growth data; 
• Fitting of dose-response curves and estimation of parameters. 

Suggested Reading 

• Everitt B.S. and Dunn G. 1991. Advanced Multivariate Data Analysis. 2nd Ed. Arnold. 
• Geisser S. 1993. Predictive Inference: An Introduction. Chapman & Hall. 

• Gentle J.E., Härdle W and Mori Y. 2004. Handbook of Computational Statistics-Concepts 

and Methods. Springer. 

• Han J and Kamber M. 2000. Data Mining: Concepts and Techniques. Morgan. 
• Hastie T, Tibshirani R and Friedman R. 2017. The Elements of Statistical Learning: Data 

Mining, Inference and Prediction. Springer. 2nd Ed. 

• Kennedy W.J. and Gentle J.E. 1980. Statistical Computing. Marcel Dekker. 
• Miller R.G. Jr. 1986. Beyond ANOVA, Basics of Applied Statistics. John Wiley. 

• Rajaraman V. 1993. Computer Oriented Numerical Methods. Prentice-Hall. 

• Robert C.P. and Casella G. 2004. Monte Carlo Statistical Methods. 2nd Ed. Springer. 
• Ross S. 2000. Introduction to Probability Models. Academic Press. 

• Simonoff J.S. 1996. Smoothing Methods in Statistics. Springer. 
• Thisted R.A. 1988. Elements of Statistical Computing. Chapman & Hall. 
• Venables W.N. and Ripley B.D. 1999. Modern Applied Statistics With S-Plus. 3rd Ed. 

Springer. 

• Free Statistical Softwares: http: //freestatistics.altervista.org/en/stat.php. 

• Design Resources Server: www.drs.icar.gov.in. 
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