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SYLLABUS FOR Ph.D. COURSE WORKS IN BOTANY 

PROGRAMME STRUCTURE 

The Ph.D coursework Programme consists one pai1 as under: 

The coursework would consist of 16 credit courses. There would be Core Uni ts to be studied 

compulsorily by all students of the Ph.D. Botany programme, and Elective Units from which 

each student would have to select one unit of his choice. There would be a confinnation 

viva-voce after the successful completion of the course work which do not have any credi ts 

as it is a mandatory requirement. The schedule of papers prescribed for various semesters 

shall be as follows: 

Course No. Course Title Credits 

Core Units 
PHDBOT0t Research Methodolol!:v 4 

-

PHDBOT02 Computer Applications 4 -
PHDBOT03 Literature Survey and Related Topic 4 

Elective Unit 
-

PHDBOT04 Advance Level Elective Course 4 -
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PROGRAM OUTCOMES (PO): 

After completion of the Ph.D. Degree program, the students wi ll be able to 

- Cognitive 

l PONo~" 
Program Outcomes Level 

--

POI 
Understands and apply theories, methodologies, and knowledge to U, Ap 
address fundamental questions in their primary area of study. 

-
· Demonstrate the gained knowledge and skills in oral and written and P02 E, C 
hence communicate them to publish and present work in their field. 

-
Develop a mastery of analysing skills and knowledge at a level 

POJ required for college and university undergraduate teaching in their An 

discipline and assessment of student learning. 

Develop the intellectual independence that epitomizes true 
P04 scholarship and Pursue research of significance in the discipline C 

under the guidance of an advisor. 
-

R= remembering, U = understanding, Ap = applying, An = analysing, E = evaluatmg, and C = creatmg 

PROGRAMME SPECIFIC OUTCOMES (PSO): 

After the successful completion of this course, the student will be able to: 

-

PSO 
Program Specific Outcomes 

Cognitive 
No. Level 

PSOl Develop specialization in a particular area of biological research. U,Ap 

PSO2 
Inculcate logical reasoning among students and help them develop 

E, C ability to solve problems modern biological techniques. 
--

Train the students a wide range of analytical and/or experimental 
PSO3 and/or computational techniques that can be applied in biological An,C 

research. 
-- -- -

PSO4 Design and formulate experiments to conduct independent research. C 
'-R= remembering, U = understand mg, Ap = apply111g, An = analysing, E = evaluating, and C = creating 
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Course Name: Research Methodology 
Course Code: PIIDBOT0I 
Full Marks: I 00 
Number of classes: 60 

j C'n.:dit: 4 

Course Objectives (PIIDHOT0I ) 

The prime objectives of the course are: 

• Develop the ability to choose methods appropriate to research aims and objecti ves. 

• Understand the advantages and disadvantages of parti cular research method. 

• Develop ski ll of critical thinking and the skill of qualitative and quanti tati ve data 

analysis and presentation. 
• Prepare students for organizing and conducting research in a more appropriate 

manner. 

Course Content 

(a) Introduction, Overview, and Research Misconduct, rules and regulations in India 

(b) Data Management 

(c) Mentoring, mentor-mentee responsibilities 

(d) Authorship Guidelines, Publication and Peer Review 

(e) Intellectual property, plagiarism, patents 

(f) Collaboration 

(g) Reporting and representing research, representing images. 

(h) Bias, Conflicts of Interest 

(i) Ethical use of animal subjects 

G) Protection of Human subjects 

(k) Stem Cell Ethics 

(I) The Ethics of Plant Use, transgenic crops 

(m)Agricultural Ethics 

(n) Ecosourcing-code of practice 

(o) Radioactive, chemical and biohazard safety, waste management and disposal 

(p) Social Responsibility and Whistle blowing 

(q)Definition of problem: Necessity of defining problem, Technique involved in defining a 

problem. 

(r) Techniques involved in solving the problem: Different methods used to solve a problem. 

(s) Research Design: Subject of study; Place of study; Reason of such study; Type of data 

required; Method of data collection; Periods of study; Style of data presentation. 

(q) Developing a research plan: Research objective; Informations required for solving the 

problem; Each major concept should be defined in operational terms; An overall description 
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of the approach should be given and assumption if con'iidcrcd should be clearly mcntwncd m 

research plan; The details of techniques to be adopted. 
(r) Methods of data collection: Experimental methods. 

B: Statistical Methods: Numerical and graphical presentation of data; Measures of central 
tendency; Measures of dispersion; Testing of significance of hypothesis by student's t-teSI, 

paired t-test and Fisher's t-tcst· Determination of correlation coeffi cient between two 
' 

variables; Regression analysis; Theories of probability; Analysis of variance, Post-hoc tc<,t; 
Statistical distributions (Normal, binomial and Poisson distributions); Basic statistical 
modelli ng. 

C: Techniques in Plant Sciences: Algal cell culture - Algal culture, fungal culture - Fungal 
culture media, Protoplast and Spore culture, Plant cell Culture- Cellular totipotency, 
cytodifferentiation, Somatic embryogenesis, Preservation techniques- Histochemical and 
cytochemical preservation, Herbarium, Molecular biological Techniques- Gene amplification 

and PCR, Molecular Probes, DNA fingerprinting 

D: Analytical Methods: Microscopic Techniques: Light microscope: Resolving power and 
magnification, Phase Microscope, Fluorescence Microscope, Confocal Microscope, 
Micrometry. Electron Microscope: Transmission and scanning techruques for E.M. 
Spectrophotometry: Electromagnetic spectrum, construction of calorimeter and 
spectrophotometer, Applications. Analytical techniques: GC-MS, HPLC, FT-IR, Maldi, 
Raman, Etc. 

Course Outcomes 

On successful completion of the course students will be able to: 

co. 
Course Outcome !<=ognitiv~ POs PSOs 

No. Level Addressed Addressed 

CO i 

CO2 

COJ 

CO4 

cos 
R 

Understand the objectives, moti vation and types of I 
research u PO I PSOl 

I I 
Define and formulate a research problem I 

R, C I PO4 PSO2 
I 

Collect data (primary or secondary) based on the 1 

formulated problem and analyse the data. An PO2 PSO3 

Analyse the data with hypothesis testing, I ~ 

generalization and interpretation. An, C POJ PSO3 

Discuss the application of results and write the thesis 1 

. I Ap, E PO3 PSO4 
remembe · ring, U understand1ng, Ap apply1ng, An analys1ng E - eval uatino and c - · , .,. - creaung 

4 
' . -r-:--
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t
Name of the Course: Computer Applications 

Course Code: PHDBOT02 
Full Marks: I 00 Tcredit: 4 
Number of c lasses: 60 --

Course Objectives (PHDBOT02) 

The prime objectives of the course are: 

• To develop competency in technical writing. 
• To master the fundamentals of writing LaTeX and Python scripts. 
• To acquire Object Oriented Skills in Python. 
• To develop the skill of designing Graphical user Interfaces in Python and LaTeX. 
• To develop the ability to write database applications in Python. 

Course Content 

La Tex: Credit - 2; Lecture Hours- 30 

Introduction to LaTeX, Installation of LaTeX, Layout Design, LaTeX input files, Input file 
structure, document classes, packages, environments, page styles, Typesetting texts, Fancy 
Header, tables. 
Inline math formulas and displayed equations, Math symbols and fonts, Delimeters, matrices, 
arrays, Typesetting Mathematical formulae: fractions, Integrals, sums, products, etc. 
Producing Mathematical Graphics. 
Document classes for paper writing, thesis, books, etc. Table of contents, index, bibliography 
management , hypertext, pdf pages, geometry, fancy header and footer, Verbatim, itemize, 
enumerate, boxes, equation number. 
Beamer class, beamer theme, frames, slides, pause, overlay, transparent, handouts and 
presentation mode 

Biopython: Credit - 2; Lecture Hours- 30 
What is Biopython? What can I find in the Biopython package. Instal ling Biopython. What 
can you do with Biopython? General overview of what Biopython provides. Working with 
sequences. Parsing sequence fi le formats. Simple FAST A parsing example. Simple Gen Bank 
pars ing example. Connecting with biological databases. Sequence objects. Sequence 
annotation objects. Sequence Input/Output. Multiple Sequence Alignment objects. BLAST. 
BLAST and other sequence search tools. Accessing NCBI's Entrez databases. Going 30 : The 
PDB module. 
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Course Outcomes (PHDBOT02) 

On successful completion of the course students will be able to: 
-

lcognitivd co. 
No. Course Outcome 

Level 
1-- -CO! Explain and use TeX and LaTeX. 

-- -
An 

1----

CO2 Understand the advantages of LaTeX over other u 
more traditional software's. 

I - -
C03 Prepare handouts and presentations using LaTeX. C 

C04 Understand the core BioPython scripting elements U, Ap 
such as variables and fl ow control structures. 

cos Use BioPython to analyze biological data fil es. E, C 

POs PSOs 
Addressed Addressed'. 

... 
P02 PS02 

--
POI I PSOI 

P04 PS03 
I 

POI 
I 

PSOI 
I 

I 
P0 3 I PS03 

I 

R- remembering, U = understand mg, Ap = applying, An = analysing, E = evaluating, and C = creating 
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'\Jame of the Course: Literature Review 
~ -- -----------Course Code: PHDBOT03 

Full Marks: 100 ----------
Credit: 4 

- .l.--

Number of classes: 60 

Course Objectives (PHDBOT03) 

The prime objectives of the course are: 
• To learn to review and assess scientific literature critically. 
• To write and present an overview of the relevant literature for a specific research topic. 
• To develop knowledge, insight, and academic skills. 
• To develop transferable skills & interpersonal skills. 

Course Content 

Unit 1: Searching of Literature 5 hours 

• Fonnulation of key questions fo r a literature review. 
• Identification of literature through generating a definite search string using relevant 

keywords. 
• How to use Publication Databases: Web of Science, Scopus, Pub Med. Google Scholar 

Unit 2: Quantitative Evaluation of Literature 5 hours 
• Quantification of the research performance and research trends analysis. 
• Identification of important bibliometric parameters namely Countries, Organizations, 

Authors, Research areas, funding agencies. 
• Identification of important Journals for designing and communicating the research. 

Unit3: Qualitative Evaluation of Literature 5 hours 
• Citation analysis: Average citation, h-index, G-index, i- 10 index, self-citation, citation 

half-life. 
• Mapping of science: Collaboration, Co-citation, co-occurrence network map analysis. 
• Journal's impact: Impact factor, 5-year impact factor, Ranking, JCR and SN IP. 
• Patent citation analysis. 

Unit 4: Content Analysis 7 hours 
• Identification of ·'Trending Issues'' of a particular research topic. 
• Analysis of thematic evolving trends of a particular research field to identify 

·'Emerging themes''. 
• Applications of various bibliomctric software: Sci2, SciMat, Bibliomctrix. 

VOS viewer. 
• Basic introduction about meta data analysis. 

Unit 5: How to Write a Review Literature 8 hours 
• Types of literature review: Critical 

Review. 
Review, Systematic Review and Computational 
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• Identification of the most important 11vorks. trends and debates within a certain field . 

• Evaluation and presentation of the important research findings in a systematic way. 

Unit 6: Assignments 30 hours 

• Independently defining, designing and writing of a literature review. 

Course Outcomes 

On successful completion of the course students will be able to: 

co. 
;l-;o. 

Co urse Outcome Cognith,e POs PSOs 

Level Addressed Addressed 
----- ---

Identify and retrieve relevant publications within a An. E PO2 PSO4 

CO I field of research and write a literature review by 

searching the li terature systematical!) . 
+ 

CO2 
Select representati\ e scientific sources from several E PO2 PSO3 

perspecti\es rele\ ant to the assignment. 

COJ 
Write a research proposal for obtaining Financial C PO4 PSO4 

assistance from national funding agencies. 

Dra11v conclusions related to the research problem and C PO4 PS04 

CO4 g1\e recommendations towards new research 

opportunities. 

Represent and systematically structure a d iscussion An, C PO3 PSO2 

cos on the theories and experimental results and define, 

design and write a literature re,·irn independently 

R= remembering, l., = understanding, Ap = appl) ing. An = anal) sing. E = evaluating, and C = creating 
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'\rune of the Course· Ad, ancc Lcul F.lerth c Cour,e 
Coun.e Code: PHDBOT04 
Full Marks: 100 Credit : 4 
Number of classes: 60 

Li.st of Advance Level Elective Courses (Sckct one from the below courses) 
Course No. Course Title __ l ( redil'i 

PHDBOT0-U Breeding t- lethod~ and Seed Technolo~ ~--
PHDBOT0-U Ph~ tochemicJI e,tmction and anal) :.is --+--
PHDBOT04.3 Plant Tissue Culture 
PHDBOT04A Cloning \'ectors and Pinnt Tmnsfonnntion fechniqt1t.'~ 
PHDBOT04.5 ,-.-

PHDBOT04.6 

~ HDBOT04.7 

Genetic I\ larkers and I\ tnpping 
Transgenic Plants 
Modem Application of Fungi or Applied M~ co log) 

PHDBOT0-U: Breeding Methods and Seed Technology 

-1 

4 

4 

4 

4 

•I 

Breeding methods of self and cross pollinated crops. Pure lines. inbr'\!d lines and hybrids. Sc:-.unl 
incompatibilit). male sterilit) and their importance in h) brid seed production. Production o f' 
h) brid seeds in self and cross pollinated crops. Seed production and cert ilication. Plant gt:nctic 
resources and conservation. Barstar and Barnasc S) stem for production of h) brid seeds. 
PHDBOT04.2: Phytochcmicul extraction and Analysis 
Organic Soh ent Extraction (Macaation. Percolntion. Cold Percolation. Counter current 
E:-.traction) Extraction " ith Supercritical Gases. Steam Distillation. Extraction or fascntinl Oi l, 
Soxhlet E,tractor. Accelerated Sohent Extractor. Purification and Concentration o f Miscelln. 
Schemes ofProcedure fo r Extracting Plant Tissues. 
Chromatographic techniques and applications. Paper nnd cl:lssical column (Prcpnru1i, e nnd 
anal)1ical) chromatogmph) . TLC. liquid chromntogrnphy: l lPLC. gns chrnma1ogrnph) 
Electromagnetic spectrum. Applicntions of UV. IR. NMR nnd Mnss spectrometry in the slruciurnl 
elucidation of ph) toconsti1ucnts. Interpretation spcc1rnl dnin of IR, l lNMR. I 3CNMR. 11111 .,.., 
spec1roscop) in the characterization of organic mt:dicin:d compounds. 

PHDIJOT04.3: Plant Tissu(• Culture: 

DifTcrcn1 area'> and applications of pl:1nt ti:,sue culture. l\ licro propngmion (Organogcnc ... i., , 
Somatic Fmbr) ogcnc!>i:-. Shoo! tip cul tun.\ Rnpid clonn l prop:igntion). Somac lonnl , nrintion 

0 1 medicinal plant :.. 1 laploid cultu rc of crop plants. St'lcction of cell lim•:, t'or bio•icth •· • ) J • -.. u 1npoun 
11roJuctinn. Prnductinn nnd pr\KCSSl'S for t·11h:1ncing :,CCL)ndar_, int' t:ib,) litc:, r,·.,111 II 

' Ct' 'll'>()ClblOll 
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r ult111 c1, 11 11d l11111 y H,1,t ( 11lt11rr 11 M11 ~11 11 111 lllpl J, 11tl111, ,,f1111,1tr11 ,, 11dl; ,,,,,,,,1111111 ' 111
/

1; '
11111 

111dcx 111 11, 1111d p,t· 11t• f1 ( IHkl11y 11 111111 ,,,,11 111111J!11 l1•,I, 11,pq 

l'IIIHIOT04.d: ( 'l1111l11 H V1•1'1111 11 1111111'111111 'I 111111,r,,,,,111111111 '11 I 111,l,pi,·11 

(re11c111 I t h11111llr11 •, IH ,, ol vr1 ' '" ''· pl11•111111h. pl 111111• v1·1 ,, ,, ~ 111•,11111h . 11l11J/l,1 1,11d•, f/J•I' 1111 1 y,, ,,,, .• 

1111d urti lic iul cl1101110•,01111•q ( ,1111 r·pl •. 111, ,,·1,111111 •·rl1t111v, 111 11111 1 1111d, 11 ,,,,, v.111111111 '1'' ,,,, .,, /lnil 

f I I f I I f I 1,,,,, 1, f• l,i,111li:11d1111 ,,, . 

vector~ 1111t t 1c1, 11ppll L11t1011•. M, I 1111 ,, ,, p u111 111111•, 111111:1 11111 • 

clcc11 oporulio11, 111 1l.1o i111(·1 '""' 1111d ilg11,l1rwt111/11111 11wd1ut11l t11111 •,l1,11111lf11111 I 1Hti-;J,,,,,mi,,,,, ,,I 

chloroplu~t ·,. SLl'cc11111p, 1111d •1d c11in11 111 1,1111 ·.l,1111111111 ·. I ;:,w.v,1 111 •,1ul1,l111/ < 11 II' ,:it,,,,, iilfd 

m11intcrn111ce ol tn11 111p,rnic pl1111f 11. 

l'lll>BOT04.5: Ccnclk M11rl<1·r1111 1111 M11p11l111{: 

Recent devclorm1c11t :-i i11 111oleuil111 1r1111kc1•1 /\prH 11a(...ll(; '1 l11r ,fov,; lup,ttY, 1111~1, 1l11 111w)1p111 ,mu~i;t 

systems with c111pha,,i ,1 on 1<1·1,1', l<A l'I), ",~J<, J'-,\1{ , /\ 1 IY, "'ill /' attd 'if Al' < 11w.1d,, rn111m •, /1,, 

developing marker'>. Method •, lc1r v,c11otypinv,. 

Maps and their re lation lo gc110111c: l·,1,t;,bll'1l1111g 1el:i1101111lt1r>'• '1c1wcc11 pliy-11(...:J f 1r1:;p·1, 11,1;nc;liL 

maps and genome scqucnec'>. 

Analyzing murker trait w,sociution: Method•i lo u,,a ly/.c ,narkcr tni it a•1111;(...it1t111r1 w11h c,nphw,,·. 1m 

association mapping and genomil: 'Jc lcclio11 . 

PIIDIJOT04.6: Transgenic l'lant11: 

Concept of tnmsgenc, ·1 ranc,gcnic plant '> for dir1ca•;c and lr1Hcct rc1ii•,wnLc,abic1t1L ·,trc1,·1 to lcr-m<-c, 

Modification or· wood quality, herbicide rc~i•,l/.lnLc; Apprnad1e•, to murker-free 

Lransgenics.'1 ranc;gcnic Crops: Statw,, l'otcntial, und Challenge•, 

13io-safcty Regulations, 13iocthics, l la11d ling of' recombinant,; ,n the l.aborn tory and field 

experiments. Objectives, ri c,k a<,sewncnt, regulation, Hio•,afcty during indu•,tria l, fimdu1.;ti(Jn, 

Biosafcty guidelines in India, Guideline'> and regulation ll iotcchnology for environment: 

Bioenergy, Biofue l, Biorcmediation and Climate change. 

PIIDBOT04.7: M odern Applica tion of Fungi / Applied Mycology Fungi : 

l labit, habitat, vegeta tive and reproductive '>lructure, ecology and clac,c, ilication in brief. fc,olation 

techniques for fungi from different habitat in media. C'haraeteri;,..ation and identification o f' fungi_ 

phenotypica l (colony morphology, macro/micro<,copic c,tructurcJ and molecular (PC!< ba'>ed 

techniques) identification. Fungi in biorcmediation of envi ronmental pollution including pla'>tic 

waste management. Mushroom: a brief idea of c,tructure<,, type'> and cultivation le<.,hniqucc, . 
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\ 1ushroomsas antioxidant, anticancerous and immunomodulato ry agents. Fungi as biopesticides 

including mosquitocides and biofertilizers . 

Course Outcomes (PHDBOT04) 

On successful completion of the course students will be able to: 

C O 'Cognitiv, POs I PSOs Course Outcome '.'io. Level Addressed Addressed 
------- - --- -CO 1 C nderstand the obj ectives. motivation and types of An PO I PSO I 

molecular biology research. 

CO2 Explain and use advanced molecular biology and U 
biochemica l techniques. 

CO3 Prepare handouts and presentations using LaTeX. C 

C04 Analyse the research data with advanced statistical U, Ap 
softwares . 

COS Discuss the application of advanced biological I 
techniques and applied botany. 

PO2 PSO2 

PO4 PSO3 

PO! PSOl 

POJ PSO3 

R= remembering. U = understanding. Ap = appl)-ing. An = analysing, E = eYaluating, and C = creating 
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