
Ph.D. Course Work in Applied Botany 

Paper I – Research Methodology 

 

Duration: 54 Hours  

Course outcome:  

o Basic requirements like methods of literature review, citation methods are given 

and they are trained in writing research paper 

o Basic techniques useful in laboratory and in the field are given. Also, designing 

a sample and determining size of the sample etc are included. These are the 

essential prerequisites for research planning 

o A detailed study of the theory and practice  of microscopy of various types helps 

them in their research career 

o Most of the analytical techniques listed in the syllabus are a prerequisite for 

research 

o There is a unit on biosafety measures. This will include also the safety measures 

to be followed in laboratories 

o A detailed knowledge on intellectual property right will help them in orienting 

their research towards getting patents and other related issues 

o Statistics and computer applications are an integral component of any research 

career. Only basic methods are listed here. This needs to be expanded depending 

on the need 

 

UNIT I: (10 Hours) 

 

Research prerequisites:  

a) Testing of hypothesis – refinement of experiment  

b) Field/Lab. techniques. design, sample size  

c) Collection, compilation, analysis, interpretation of data and drawing 

conclusions.  

d) Literature retrieval, citation methods.  

e) Format in writing research paper/dissertation.  

 

UNIT II: (10 Hours) 

 

Principles of Instrumental Analysis:  

      Microscopy and Photomicrography:  

a) Tissue preparation  

b) Light Microscopy  

c) Fluorescent Microscopy  

d) EM-Transmission & Scanning  

e) Auto –radiography  

 

UNIT III: (12 Hours) 

 

Analytical Techniques:  

a) Ultracentrifugation (Tissue fractionation)  

b) Chromatography techniques (HPLC, TLC, GC, Paper)  

c) Electrophoresis  

d) Spectrophotometry  

 

 

 

 



UNIT IV: (12 Hours) 

 

Safety and Toxicology (Occupation)  

a) Inhalation safety  

b) Permissible limits  

c) Safety appliances  

d) Biosafety 

e) Ethical Issues - GM crops, Ethical procedures on animal experiments 

             

Intellectual Property Rights: 

a) Concepts and procedures for patents, designs, copyrights, trade marks 

b) Geographical indications 

c) Protection of new plant varieties 

d) Plagiarism 

 

Future prospectives in the relevant branch.  

 

 

UNIT V: (10 Hours) 

 

Biostatistics and computer applications:  

a) Standard deviation  

b) Theory of probability  

c) Student-t-test  

d) Analysis of variance  

e) Graphical representation  

f) Principles of computing  

g) Computer application in biological research  
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Paper II - Review of Literature 

 

 

Course outcome:  

o Review helps in a better understanding of the research problem 

o They will be familiar will the sources of literature  and the methods to access 

them 

o This helps them to have a in-depth evaluation of the earlier research in the given 

topic 

o They will also know the methods used so far and the limitations if any, of the 

earlier methods 

o It helps them to mainly identify the gaps in a given topic which is essential to 

plan further research in the topics 

o This will help in critically evaluating a given problem, understand the dynamics 

of writing a review including literature citation etc. 

 

 

 

 

 

 

 

 



Ph.D. Course Work in Applied Botany 

Course 2: Rescarch and Publication Ethies (RPE) 

THEORY 

UNIT I: (3 Hours) 
PHILOSOPHY AND ETHICS 

a) Introduction to philosophy: definition, nature and soope, concept, branches 

b) Ethics: definition, moral philosophy, nature of moral judgments and reactions 

UNIT II: (5 Hours) 
SCIENTIFIC cONDUCT 

a) Ethics with respect to science and research 

b) Intellectual honesty and research integrity 

c) Scientific misconducts. Falsification, Fabrication, and Plagiarism (FFP) 

d Redundant publications: duplicate and overlapping publications, salami slicing 

e) Selective reporting and misrepresentation of data 

UNIT I: (7 Hours) 
PUBLICATION ETHICS 

a) Publication ethics: definition, introduction and importance 

b) Best practices standards setting initiatives and guidelines: COPE, WAME, etc. 

c) Conflicts of interest 

d) Publication misconduct: definition, concept, problems that lead to unethical behavior 

and vice versa, (ypes 

e) Vioiation of publication ethics, authorship and contributorship 

)ldentification of publication misconduct, complaints and appeals

gPredatory pubiishers and journals 

PRACTICE 

UNIT V: (4 Hours) 
OPEN ACCESS PUBLISHING 

a Open access publications and initiatives 

b) SHERPA/R3MEO online resource to check publisher copyright & self-archivingpolicies 

c)Sotware tooi to identify predatory publications developad by SPPU 

d) Jeusnal finder journal suggestion too!s viz. JANE, Elsevier journai Finder, Springer 

Jounal Suggested, etc. 

UNIT V: (4 Hours) 
PUBLICATION MISCONDUCT 

A. Group Discussions (2 hrs.) 

Subject specific eihical issues, FFP, authorship 

2 Conflic1s of interest 
3. Complaints and appeals: examples and fraud from india and abroad 

B. Software tools (2 hrs.) 
Use of plagiarism sofiware like Turntin, Urkund .and other open source software tools 

UNIT VI: (7 Hours) 
DATABASES AND RESEARCH METRICS 

A. Databases (4 hrs.) 
i. Indexing databascs 

2. Citation databases: Web of Science, Scopus, ctc. 



B. Research Metrics (3 hrs.) 

. Impact Factor of journal as per Journal Citation Report. SNIP, SJR. IPP, CiteScore 

2. Metrics: h-index; g index, il0 index. altmetrics 
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