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Syllabus of Theory Paper Botany

Part A Introduction

Program: | Class: B.Sc. | Year: 11 | Session:2026-27

Subject: Botany

1 | Course Code
2 | Course Title Palaeobotany, Pteridophyte & Gymnosperm
3 | Course Type Type-3
Major Co{g C’#— P
Paper IV
4 | Pre-requisite To study this course, a student must have studied
the subject Botany in B.Sc. I Year or the Certificate course.
5 | Course Learning | On completion of this course, the students will be able to:
Outcomes e Explain the geological time scale, types of fossils, modes of
(CLO) fossilization, and the role of paleobotanists in plant science.
e Recognize and describe major fossil plants from India with
relevance to Bhartiya Gyan Parampara.
e Differentiate Pteridophytes and Gymnosperms and explain their
evolution, diversity, and structure.
e Discuss the economic importance and distribution of
Gymnosperms in India, and study representative genera.
6 | Credit Value 4
7 | Total Marks 100 | Max. Marks: 30+70 Min. Passing Marks:35

Part B- Content of the Course

Total No. of Lectures- 6 Hrs Tutorials-Practical (in hours per week):
Lectures 60 Tutorials 0 Credits 4

Unit

Topics

No. of Lectures

1

Unit 1 — Palaeobotany

12

1.1General introduction to Palaeobotany,

1.2 Paleontological tools,

1.3 Geological time scale,

1.4 Types of fossils and fossilization

1.5 Contributions of Birbal Sahni,D. D. Pant & K. R. Surange in
Paleobotany.Indian geo-tradition and palaeobotanical research.

1.6 Pteridophytes and Gymnosperms Bhartiya Gyan Parampara:  Use
Stromatolites in  Ramsetu, Pteridophytes like  ‘Hansraj”  (Adiantum
sps.), “Mayurshikha® (Actinopteris), ‘Bhoolanbel” (Lygodium), ‘Sanjeevani’ (S
elaginella), ‘Devdaru’ (Cedrus deodara)

* Activity-Poster on Indian Rishis and scientists, collage of Fossils

I

Pteridophyta an Introduction

12

2.1 General introduction, distribution, and classification of Pteridophytes
2.2 Types of stele, and its evolution

2.3 Heterospory and origin of seed habit

2.4 Telome theory

2.5 Fossil Pteridophytes — Rhynia,

* Activity-Model and Chart making

11

Living Pteridophytes

12

3.1 Homosporous Pteridophytes: General Introduction

1
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3.2 Structure life cycle of Lycopodium and Equisetum

3.3 Heterosporous Pteridophytes: structure and distribution

3.4 Structure and Life Cycle of Selaginella and Marsilea

3.5 Pteridophytes in Indian traditional foods and medicine

* Activity —Museum and Herbarium preparation of locally available plants of
Preridophytes.

1A% Gymnosperms an introduction 12

4.1 General Characters of Gymnosperms,

4.2 Classification of Gymnosperm

4.3 Distribution of Gymnosperms in India,

4.4 Economic importance of Gymnosperms

4.5 Gymnosperms in Indian Traditional Knowledge
*Activity — study of gymmnosperms, virtual tour, Quiz

V Groups of Gymnosperms 12

5.1Fossil Gymnosperms of India

5.2 Williamsonia sewardiana

5.3 Cycadales: Structure and Reproduction of Cycas

5.4 Coniferales: Structure and reproduction of Pinus

5.5 Gnetales: Structure and reproduction of Ephedra

*Activity: Collection and preservation of locally available Gymnosperms

Keywords/Tags: Diversity, Pteridophytes, Gymnosperms, Palaeobotany

Part C-Learning Resources

Text Books, Reference Books, Other resources

1.Suggested Readings:
Bose, M.N. (1990). Paleobotany. Academic Press.

Sporne, K.R. (1991). The Morphology of Pteridophytes. Hutchinson.
Chamberlain, C.J. (1935). Gymnosperms: Structure and Evolution. Wiley.
Vashishta, P.C., Sinha, AK., Kumar, A. —Botany for Degree Students: Pteridophyta,
Gymnosperms & Paleobotany.
Stewart. W.N.. Rothwell. G.W. (1993). Paleobotany and Evolution of Plants. Cambridge
University Press.
Sahni, B. (1964) Revisions of Indian Fossil Plants and their Bearing on the History of Indian
Flora. Mem.Geol.Surv.India.
Foster, A.S., Gifford. E.M. — Comparative Morphology of Vascular Plants.
Trivedi, Sharma, Bohra & Dhakad (2019)-(Hindi) Pteridophytes, Gymnosperms and Paleobotany,
Rastogi Publications, Meerut.
Khaire, A. (2025). Vrikshayurveda: Ancient Indian plant science. Motilal Banarsidass Publishers.
Sharma, R. (2023). Charaka Samhita (Purvardha) (Chakrapanidatta, Ed.). Chaukhamba Surbharati
Prakashan
Books published by Madhya Pradesh Hindi Granth Academy
2. Suggestive digital platforms web links

https://www.ncbi.nlm.nih.gov/books

https://bio.libretexts.org/Bookshelves/

Suggested equivalent online courses:
https://nptel.ac.in/
https://swavam.gov.in/
__https://www.mooc.orgMOOC.org

Part D-Assessment and Evaluation
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Suggested Continuous Evaluation Methods:

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 30 marks University Exam (UE) 70 marks

Internal Assessment: Continuous
Comprehensive Evaluation (CCE):30

Class Test Assignment/Presentation 30

Exam Section: 70
Time: 03.00 Hours

External Assessment: University

Section(A): Very Short Answer type Questions 70
(50 words each)

Section (B): Short Answer type Questions (200
words each)

Section (C): Long Answer type Questions
(500 words each)

Any remarks/ suggestions:
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1. Suggested Readings:
Bose, M.N. (1990). Paleobotany. Academic Press.

Sporne, K.R. (1991). The Morphology of Pteridophytes. Hutchinson.

Chamberlain, C.J. (1935). Gymnosperms: Structure and Evolution. Wiley.

Vashishta, P.C., Sinha, AK., Kumar, A. —Botany for Degree Students: Pteridophyta,
Gymnosperms & Paleobotany.

Stewart, W.N., Rothwell, G.W. (1993). Paleobotany and Evolution of Plants. Cambridge
University Press.

Sahni, B. — Revisions of Indian Fossil Plants and their Bearing on the History of Indian Flora.
Foster, A.S., Gifford, E.M. — Comparative Morphology of Vascular Plants.

Trivedi, Sharma, Bohra & Dhakad (2019)-(Hindi) Pteridophytes, Gymnosperms and Paleobotany,
Rastogi Publications, Meerut.
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Syllabus of Practical Paper

Part A Introduction
Program: Diploma Class: B. Sc. Year: 11 Session:2026-27
Subject: Botany Practical
1 Course Code
2 Course Title Palaeobotany, Pteridophyte & Gymnosperm
3 | Course Type (Core) | Core practical- IV
4 Pre-requisite (if To study this course, a student must have studied the subject
any) Botany in B.Sc. I year or a Certificate course
5 | Course Learning On completion of this course, the students will be able to:
QOutcomes (CLO) e Explain the geological time scale, types of fossils, modes of
fossilization, and the role of paleobotanists in plant science.
e Recognize and describe major fossil plants from India with
relevance to Bhartiya Gyan Parampara.
e Differentiate Pteridophytes and Gymnosperms and explain their
evolution, diversity, and structure.
Discuss the economic importance and distribution of Gymnosperms in
India, and study representative genera.
6 | Credit Value 2
7 | Total Marks 100 Max. Marks: 100 | Min. Passing Marks:35
Part B- Content of the Course
30 hrs:

Suggested list of exercises:

Practical’s

1. Study of the geological time scale and its divisions using charts.

2. Identification and description of plant fossils (Lepidodendron, Calamites, Glossopteris, etc.) through
specimens/slides/models.

3. Types of plant fossils: compression, impression, petrification, and cast. with examples.

4. Morphological and anatomical studies of representative genera (Lycopodium, Selaginella,
Equisetum, Adiantum, Marsilea, Azolla) with permanent, temporary slides and specimens.
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5. Sectioning and Microscopic Studies of Roots, Stem and Leaves of Pteridophytes.

6. Comparative analysis of stelar systems in pteridophytes using permanent slides

7. Morphological and anatomical study of Cycas, Pinus, and Ephedra: roots, stems, leaves (T.S.. L.S.
of reproductive structures)

8. Identification of male and female cones, megasporophylls, microsporangia

9. Comparative analysis of gymnosperms and other plant groups using key features and specimens
10. Preparation and maintenance of herbarium specimens

Remark:

e The above practical could be designed according to locally available resources
e Online available resources, charts, and models can also be used.

Field visits could be arranged.

Keywords/Tags: Antimicrobial properties, Staining techniques,

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested equivalent online courses:

https://www.mooc.org
https://swayam.gov.in
htips://nptel.ac.in

Part D-Assessment and Evaluation

Part D- Scheme of the practical exam (External assessment)

Suggested Exercise:

1. Exercise based on the Lab instrument 15
2. Lab exercise based on Fungi 15
3. Exercise based on Fungal/ Bacterial and/or Viral Diseases (any 2) 20
4. Spotting (Spots 1 to 5) 20
5. Viva voce 10
6. Record and Sessional 10
7. Attendance 10
TOTAL= 100
Any remarks/ suggestions: Nil
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