Theory Paper

Part A Introduction
Program; Honours/ Research Class: B.Sc. Year: IV Session: 2024-25
Subject: Botany
1. | Course code S4-BOTA2T
2. | Course Title Plant Systematics
3. | Course type : Core Course-2
4. | Pre-requisite To study this course, a student must have passed B.Sc.

I1I year with Botany as major subject.

5. | Course Learning Outcome | On completion of this course, the students will be able to:
(CLOs) ¢ (lassify Plant systematics and recognize the
importance of herbarium and Digital
herbarium
e Evaluate the Important herbaria and botanical gardens
e Interpret the rules of ICN in botanical nomenclature
e Assess terms and concepts related to Phylogenetic
Systematics
e Generalize the characters of the families according to
Bentham & Hooker’s system of
classification

6. | Credit value 4 Credits

7. | Total marks Max marks (30+70 = 100) Minimum Passing marks =35

Part B: Content of Course

Total no of Theory Lectures:60  Tutorials: 0  Credits :4

Units Topics No. of lectures
I Introduction to systematics; 12
e Plant Exploration, Identification, Nomenclature and
Classification.

e Methods of Identification: Field inventory, Taxonomic keys,

e Functions and Importance of Herbarium, Digital herbarium,
Botanical gardens of the World and India

e E-flora Documentation: Flora, Monographs, hand books,
Journals

e Evidences from palynology, embryology, cytology,
phytochemistry and molecular data.

11 Taxonomic Hierarchy: 12

1.1Concept of taxa (family, genus, species);

1.2 Categories and taxonomic hierarchy

1.3 Species concepts (biological, morphological, evolutionary)
Problems with species concepts.

1.4 Modes of speciation

1.5 Lineages
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III | Nomenclature: 12
1.1 Scientific names, Principles and rules of Nomenclature,
ICBN, ICN.
1.2 Ranks and names, Status, Typification, Author citation
1.3 Valid publication, rejection of names
(Homonyms, Tautonyms, Synonyms)
1.4 Principle of priority and its limitations
1.5 Names of hybrids.

IV | System of classification: 12
1.1 History of Classification and some major contributors
1.2 Artificial and Natural system of classification (Bentham and
Hooker)
1.3 Phylogenetic system: Hutchinson, Takhtajan
1.4 Principles of Angiosperm Phylogeny Group (APG IV)
Classification.

V | Molecular Systematics: 12

1.1 Plant Genomes, Molecular markers

1.2. DNA sequencing, Phylogenetic analysis

1.3 Types of Molecular data. DNA bar coding.

1.4 Origin and evolution of Angiosperms (phylogenetic tree),
Phenetics vs. Cladistics.

1.5 Phenograms, Cladograms (definitions and differences).

Part C

Suggested readings

1. Singh, (2012). Plant Systematics: Theory and Practice Oxford & IBH Pvt. Ltd., New
Delhi.3rdedition.
2. Jeffrey, C. (1982). An Introduction to Plant Taxonomy. Cambridge University Press,
Cambridge.
3. Judd, W.S., Campbell, C.S., Kellogg, E.A., Stevens, P.F. (2002). Plant
Systematics-A Phylogenetic Approach. Sinauer Associates Inc., U.S.A. 2nd edition.
4. Radford, A.E. (1986). Fundamentals of Plant Systematics. Harper and Row, New York.
5. Sambamurty A.V.S.S. (2005). Taxonomy of Angiosperms. I. K. International Pvt.
Ltd., New Delhi. Singh,
6. V. Pande, P. C. & Jain, D. K. (2008). Taxonomy and Economic Botany. Rastogi
Publications, Meerut.
7. Pandey, B. P. (2009). A Textbook of Botany Angiosperms. . S. Chand and Company Ltd.,
New Delhi.
8. Hall, B.G. (2011). Phylogenetic Trees Made Easy: A How-To Manual. Sinauer
Associates, Inc. USA
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8. Any local/state/regional flora published by BSI or any other agency

9. Pandey, A.K. and Kasana , S(2021) Plant systematics Jaya Publishing House, Delhi.

10.

https://mariomairal.com/wp-content/uploads/2020/10/Plant-Systematics-An-Integrated- Appro

ach-Gurcharan-Singh-3-Edition.pdf

11. https://dreamtopper.in/bsc-botany-2nd-year-all-semester-notes-books-download-free-pdf/

12.

https://www.scribd.com/document/583581583/Plant-Systematics-By-Op-Sharma-Chapter-01

13. https://dreamtopper.in/bsc-2nd-year-botany-iv-part-d-question-answer-notes/

14 https://www.gkpad.com/bsc-2nd-year-botany-books-in-hindi/

15

https://pratibha.eenadu.net/inter/lesson/andhrapradesh/english-medium/education/1-2-5-38-53-

385-343-2242-12205-20040014462

16.

https://mariomairal.com/wp-content/uploads/2020/10/Plant-Systematics-An-Integrated-Appro

ach-Gurcharan-Singh-3-Edition.pdf

17.

https://www.hansrajcollege.ac.in/hCPanel/uploads/elearning/elearning_document/Developing
Classifications.pdf

Suggested equivalent online courses: SWAYAM AND NPTEL

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 30 marks, University Exam (UE) 70 marks

Internal Assessment: Class Test 30
Continuous Comprehensive | Assignment/Presentation/ Project
Evaluation (CCE):30 report
External Assessment: Section(A): Very Short Questions
University Exam Section: 70
Time: 03.00 Hours Section (B): Short Questions
Section (C): Long Questions
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Practical Paper

Part A Introduction
Program: Honours/Research Class: B.Sc. Year: IV Session: 2024-25
Subject: Botany
1 Course Code S4-BOTA2P
2 Course Title Plant Systematics
3 Course Type (Core Course/ Core course - 11
Discipline Specific
Elective/Elective/ Generic
Elective /Vocational)
4 Pre-requisite (if any) To study this course, a student must have passed B.Sc.
I1I year with Botany as major subject.
5 | Course Learning outcomes On completion of this course, the students will be able to:
(CLOs) e Identify and Classify Plants.
e Recognize the importance of herbarium and
Botanical Gardens.
e Know about Flora
e Get acquainted with molecular taxonomy.
6 Credit Value 2 Credits
7 | Total Marks Max. Marks: 30 + 70 =100 | Min. Passing Marks:35
Part B- Content of the Course
Total No. of Lectures- 0, Tutorials- 0, Practical: 30 (02 hours per week) :
L-T-P:
S.N. Topics No. of Lectures
(2 Hours Each)
1. 1. Study of vegetative and floral characters of the following 30

families and description in semitechnical language
(according to Bentham and Hooker’s system of
classification). Locally available Plants should be selected
for practical work-

Ranunculaceae, Brassicaceae, Papaveraceae, Fabaceae,
Cucurbitaceae, Apiaceae, Asteraceae, Solanaceae,
Lamiaceae, Euphorbiaceae, Liliaceae, Poaceae

2. Field visit (local or outside, depending on situation)

3. Mounting of a properly dried and pressed specimen of any
20 wild plant with Herbarium labelling and field notes (to
be submitted in the record book).
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4. Construction of plant phylogenetic trees using various loci
(rbc LITS, trn Letc) with various phylogenetic methods
-Neighbour Joining (NJ), Minimum Evolution (ME),
Maximum Parsimony (MP), Maximum Likelihood (ML)

5. Use of various Local floras, e-floras, and Handbooks for
identification of plant species.

6. Preparation of Dichotomous keys of locally collected plants.

7. Visiting websites like www.cbol.org, ; www.ibol.org ,
BOLD for understanding of DNA bar coding .

8. Visit to various websites/Apps related to taxonomy.

9. Visit to any Herbarium or Botanical Garden.

10. Herbarium and preservation techniques of plants and plant
parts.

11. Writing of Field notes and Field reports.

Keywords/Tags: Taxonomy, Herbarium, Apps, DNA Bar Coding, Flora, Key

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
1. Singh, (2012). Plant Systematics: Theory and Practice Oxford & IBH Pvt. Ltd., New Delhi. 3
edition.
2. Jeffrey, C. (1982). An Introduction to Plant Taxonomy. Cambridge University Press, Cambridge.
3. Judd, W.S., Campbell, C.S., Kellogg, E.A., Stevens, P.F. (2002). Plant Systematics-A Phylogenetic
Approach. Sinauer Associates Inc., U.S.A. 2nd edition.
4. Radford, A.E. (1986). Fundamentals of Plant Systematics. Harper and Row, New York.
5. Sambamurty A.V.S.S. (2005). Taxonomy of Angiosperms. I. K. International Pvt. Ltd, New Delhi.
6. Singh, V., Pande, P. C. and Jain, D. K. (2008). Taxonomy and Economic Botany. Rastogi
Publications, Meerut.
7. Pandey, B. P. (2009). A Textbook of Botany Angiosperms. S. Chand and Company Ltd., New
Delhi.
8. Hall, B.G. (2011). Phylogenetic Trees Made Easy: A How-To Manual. Sinauer Associates, Inc.
USA.
8. Any local/state/regional flora published by BSI or any other agency.
9. Pandey, A.K. and Kasana, (2021) Plant systematics Jaya Publishing House, Delhi.
10.Bendre, Ashok kumar, A Text book of Practical Botany-2, Rastogi Publication.
11
12. Tyagi and Kshetrapal An Introduction to Taxonomy of angiosperm. CBCS publications.

Suggested equivalent online courses: courses From SWAYAM and NPTEL
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Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Assignments (Charts/ Model Seminar / Rural
Service/ Technology Dissemination/ Report of
Excursion/ Lab Visits/ Survey / Industrial visit)

Table work / Experiments

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance Practical Record File
30 70

Total Marks: 100

Any remarks/ suggestions: Nil
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