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t 2 | Course Title Non-flowering Tracheophyies )
Pl l Course Type s Minor Paper | |
; 5 : Pre-requisite (if any) To study this course, a student must have studied the subject
| r | Botany at the B.Sc. 1 year or a Certificate course
5 'n Course Learning i On completion of this course, students will be able
! : Outcomes (CLO) 1 e Understand the significance and role of the diverse Group
' ' of non-flowering tracheophytes |
e Gain knowledge about the Economic Importance of '
various groups of plants.
e Get the overview of the Indian knowledge System
pertaining to plant diversity.
6 | Credit Value 3
7 | Total Marks 109 Max. Marks: 30+70 | Min. Passmg Marks: 35

Part B- Content of the Course

Total No. of Lectures- 45 hours Theory

Tutorials- Practical- (in hours per week) L-T-P:

Unit

Topics

No. of Lectures

I

Introduction to Non-Flowering Tracheophytes

1.1Introduction to Non-flowering Tracheophytes and Bhartiya Gyan
Parampara

1.2 Definition, diversity, and significance of tracheophytes

1.3 Origin and evolution of vascular tissues

1.4 Overview of Bhartiya Gyan Parampara in plant sciences: ancient texts,
knowledge transmission, key concepts

1.5 Mention of references: Vedic literature, Charaka Sambhita,

1.6 Ayurveda, and ancient botanic treatises related to ferns and
gymnosperms

Activity-Life cyele observation of Pteridophytes and Gymnosperms using
charts, models, and fresh material

09

Pteridophytes: General Features and Classification

2.1 General characteristics and classification (with Indian and global
perspectives, including ancient Indian nomenclature if available)

2.2 Evolution of sporophyte, stelar systems, leaf types

2.3 Morphology and life cycle studies (Psilotum, Lycopodium,
Selaginella, Equisetum, Marsilea)

2.4 Integration of Indian references, descriptions from regional flora texts
2.5 Heterospory, seed habit; mentions in Ayurvedic texts, ethno-botanical
uses

Activity-Ecological/economic value, with case studies from traditional
Indian practices and folk medicine

09

I

Gymnosperms: General Features and Classification

3.1 General characteristics of Gymnosperms.

3.2 Distribution and adaptations in India

3.3 Comparison between Pteridophytes and Gymnosperms.
3.4 Historical Overview of Gymnosperm Classification

09
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Indian Cornirtbutors to Gymnesperm

3.5 Modern Classification and
Classification and Research
Activity: Model and Chart preparation and presentation

] 7 ] e R, >
[ IV ; ,\"h} hology and Anatomy of Gvmnosperms 09
. p b : :

|
|
}
|

.1 Morphological and anatomical features (Cycas, Pinus, Gnetum) focus

on traditional uses, regional significance

4.2 Reproductive biology and life cycles, ancient Indian knowledge of |
cycads/conifers .
4.3 Economic/ecological uses (timber, medicines), examples and citations |
{ from Indian knowledge systems

4.4 Cross-comparison of Pteridophytes and Gymnosperms, including
Bhartiya Gyan Parampara perspuc* ives

Activity: Field visit, Model and Char! preparation

.4 Economic and Ecologica! Importance 03
5.1Role of Pteridophytes and Gymnosperms in Ecosystem Balance.

5.2 Economic importance of Pteridophytes {Ornamental, Medicinal, and
Biofertilizer)

5.3 Economic importance of Gymnosperm (food, medicine, timber,
ornamental, and industrial)

5.4 Evolutionary significance, Fossil records, and evolutionary

implications of Gymnosperms
Activity: Field visit, and collection of economically important plant parts
collection

Keywordsa’T ags P!endophyta Gymnosperms

Part C-Learning Resources

Text Books, Reference Books, Other resources

1. Suggested Readings:

Bhatnagar, S. P., & Moitra, A. (1996). Gymnosperms. New Age International Publishers.

Bhattacharyya, B., & Johri, B. M. (1998). The gymnosperms. Narosa Publishing House.

Birbal Sahni Institute of Palaeosciences. (online). Research on Indian fossil plants. Retrieved October
14, 2025, from https://www.bsip.res.in

Botanical Survey of India. (online). Gymnosperms and pteridophytes of India. Retrieved October 14,
2025, from https://bsi.gov.in

Chamberlain, C. J.(1935). Gymnosperms: Structure and evolution. University of Chicago Press.

Chandra, S., & Srivastava, M. (2003). Pferidology in the new millennium. Kluwer Academic

= Publishers.

Das, S., & Ghosh, S. (2012). Economic importance of gymnosperms in India. Indian Journal of
Applied & Pure Botany, 25(3), 87-94.

Eames, A. J. (1974). Morphology of Vascular Plants- lower groups, Tata McGraw-Hill Publishing
Co. New Delhi.

Foster, A. S. & F. M. Gifford (1967). Comparative morphology of vascular plants, Freeman
Publishers, San Francisco.

Hooker, J. D. (1904). Flora of British India (Vols. 1-7). L. Reeve & Co.

Kumar, A., & Khullar, S. P. (2000). Pteridophytes of India: A reference book. Bishen Singh Mahendra
Pal Singh.

Pandey, B. P. (2012). 4 textbook of botany: Pteridophyta, gymnosperms and palaeobotany. S. Chand

& Company Ltd.
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| Rashid, A. (1999). An m:rmw ion to Preridophyta {1 ) veisity. de ‘C!ﬂ ment and reproduction). Vikas ;

Publishing House Pvt. l.fd‘
Sahni, B. (1948). Revisions of Indian fossil plants: Part IV—Gymnosperms. Government of India
Press. |

'-\u

Sharma. O.P. (1990). Textbook of Pteridophyta. Macmillan India le , Delhi.
y 4 o

Singh. G. (2013). Plant systematics: Theory and practice (3rd ed.). Oxford & 1BH Publishing Co.
= e \ 7 a . i \ E !
Pvt. Ltd. |
]
| Singh, N. P., & Panigrahi, G. (2005). Gymnosperms of India. Botanical Survey of India.

F Smith, G. M (1976). Cryptogamic Botany - Vol. II, Tata Me Graw-Hill Publishing Co. Ltd. New

‘ Delhi.

| Sporne, K. R. (1963). The morphology of gymnosperms. Hutchinson University Library.

Sundara Rajan, S. (1999). Introduction to Pteridophyta. New Age International Publishers, New
Delhi.

Surange, K. R. (1966). Indian fossil gymnosperms. Council of Scientific & Industrial Research
(CSIR).

Vasishta, P. C. (2006). Gymnosperms. S. Chand & Company Ltd.

Vasishta, P. C., Sinha, A. K., & Kumar, A. (2010). Pteridophyta: Diversity and evolution. S. Chand
& Company Ltd.

2. Suggestive digital platforms web links

1. https://archive.org/details/fundamentalsofbo0000unse_z7a4/page/58/mode/2up

2. https://www.unanijournal.com/articles/94/3-1-11-206.pdf

Suggested equivalent online courses:
https://www.mooc.org
https://swayam.gov.in

httgs:r’:’ngtel.ac.in

~ Part D-Assessment and Evaluation

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

Internal Assessment: ‘Class Test Assignment/Presentation | 30 marks
Continuous Comprehensive '
Evaluation (CCE): 30
External Assessment: Section(A): Very Short Answer 70 marks
University Exam Section: 70 Type Questions (50 Words Each)
Time: 03.00 Hours.. - Section (B): Short Answer Type
= \ Questions (200 Words Each)
€ N\ Section (C): Long Answer Type

| el _ Questions (500 Words Each)
ts el
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1. Suggested Readings:

Bhatnagar, S. P., & Moitra, A. (1996). Gymnosperms. New Age Imternational Publishers.

Bhattacharyya, B., & Johri, B. M. (1998). The gymnosperms. Narosa Publishing House.

Birbal Sahni Institute of Palacosciences. (online). Research on Indian fossil plants. Retrieved October
14, 2025, from https://www.bsip.res.in

Botanical Survey of India. (online). Gymnosperms and pteridophytes of India. Retrieved October 14,
2025, from https://bsi.gov.in

Chamberlain, C. J. (1935). Gymnosperms: Structure and evolution. University of Chicago Press.

Chandra, S., & Srivastava, M. (2003). Preridology in the new millennium. Xluwer Academic
Publishers. :

Das, S., & Ghosh, S. (2012). Economic importance of gymnosperms in India. Jndian Journal of
Applied & Pure Botany, 25(3), 87-94.

Eames, A. J. (1974). Morphology of Vascular Plants- lower groups, Tata McGraw-Hill Publishing
Co. New Delhi.

Foster, A. S. & F. M. Gifford (1967). Comparative morphology of vascular plants, Freeman
Publishers, San Francisco.

Hooker, J. D. (1904). Flora of British India (Vols. 1-7). L. Reeve & Co.

Kumar, A., & Khullar, S. P. (2000). Pteridophytes of India: A reference book. Bishen Singh Mahendra
Pal Singh.

Pandey, B. P. (2012). 4 textbook of botany: Pteridophyta, gymnosperms and palaeobotany. S. Chand
& Company Ltd.

Rashid, A. (1999). An introduction to Pteridophyta (Diversity, development and reproduction). Vikas
Publishing House Pvt. Ltd.

Sahni, B. (1948). Revisions of Indian fossil plants: Part IV—Gymnosperms. Government of India
Press.

Sharma, O.P. (1990). Textbook of Pteridophyta. Macmillan India Ltd., Delhi.

Singh, G. (2013). Plant systematics: Theory and practice (3rd ed.). Oxford & IBH Publishing Co.
Pvt. Ltd.

Singh, N. P., & Panigrahi, G. (2005). Gymnosperms of India. Botanical Survey of India.

Smith, G. M. (1976). Cryptogamic Botany - Vol. II, Tata Me Graw-Hill Publishing Co. Ltd. New

oy, Delli,

Sporne, K. R. (1 965). The morphology of gymnosperms. Hutchinson University Library.

Sundara Rajan, S. (1999). Introduction to Pteridophyta. New Age International Publishers, New
Delhi.

Surange, K. R. (1966). Indian fossil ggmnosperms. Council of Scientific & Industrial Research
(CSIR).

Vasishta, P. C. (2006). Gymnosperms. S. Chand & Company Ltd.

Vasishta, P. C., Sinha, A. K., & Kumar, A. (2010). Pteridophyta: Diversity and evolution. S. Chand
& Company Ltd.

2. Suggestive digital platforms web links

1. https://archive.org/details/fundamentalsofbo0000unse_z7a4/page/58/mode/2up

2 ht‘tgs:f/ww.unanijoumal.con‘u’articies/94f3-l-l 1-206.pdf
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Syllabus of Botany Practical

Part A Introduction _
Program: Diploma Class: B.Sc. Year: Second Session: 2026-27
Subject: Botany

1 [ Course Code

2 | Course Title Non-flowering Tracheophytes

3 | Course Type Minor Paper-1

4 | Pre-requisite (if e To study this course, a student must have studied the subject

any) Botany at the B.Sc. I year or a Certificate course..
5 | Course Learning e On completion of this course, students will be able to gain
Outcomes (CLO) knowledge about the external and internal structure of a diverse
group of plants
e Apply the knowledge of plant description
e Indian knowledge

6 | Credit Value 01

7 Tota! Marks Max Marks: 100 ] Mm Passmg Marks: 35
M _ Part B- Content of the Course
Total No. of Lectures Tutonals-Practlcal 15 hours (in hours per week):

L-T-P:

Unit Topics No. of Lectures
1 1. Identification and brief description of Indian Botanists.

Cycas,

2. Study of morphological and anatomical features of
representative genera (specimens/slides): Equisetum, Marsilea,

Pinus,
illustrations where available

3. Life cycle observation with integration of ancient descriptions,
Ayurvedic and folk references

Gnetum; referencing classical Indian

2 .
iProfessor & Head
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ancient fexis
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6. Sectioning and microscopic study ofroots, stems, leaves, cones |

— 5 TV T and - e e i o
{permanent and temporary moun//t

|
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Spotting, viva, recorc iration
) S
{ | Remarks:

hove neacticsl sonld bhe decioned aco ino: to a1l
o The above practical could be f.iu,:;:n:,d uu‘:-:}!’d:ﬂ‘é to iocany
| 3 > ' i

f availabie piant materiais.

1_ ,:) line reentireec are avallahle chart + d_l(,(..- ala b_.,,‘._:.d

| ®  Uniinge resources are avaliaple, chart modeis ¢an aiso o€ used.

! :

e Field visits could be arranged

Keywords/Tags: Pteridophyte and Gymnosperm

e e

Part C-Learning Resources

Text Books, Reference Books, Other resources

1. dg P TaH $HR, UG * TaNTeTS gedid fagH-2 TR JaH, R
2. P, diarelt. 2009 g=ufa g v wRd Sy e -
TP dah N
3. WA, e faeH @1 e Rewr peree: Mg Tiie Iy, fewd
ISBN: 978-81-237-6138-1
4. BarS, 43 - faqH Se 9 7R AP G ary, faell /SBN- 978-81-237-8164-8
5. =, A A iR OIS yeETe: Ys UHTR /SBN: 81-902378-0-2

6. uis, &, 1992 Ffa fagm o @ig yarem, faewit

Suggestive digital platforms web links:
https://www.mooc.org
https://swayam.gov.in

| https://nptel.ac.in

Suggested equivalent online courses:
https://www.mooc.org
https://swayam.gov.in

https:ﬁnptel.ac.ﬂ'_ul

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

Suggested Exercise:

1. Morphological and Anatomical Studies of Pteridophyta/Gymnosperm 15

2. Life Cycle Studies of Pteridophyta/Gymnosperm (reproductive | 15
structures: sporangia, spores, gametophytes, and cones/ mounts of sorus,
pollen grains, and ovules)

3. Microscopic Studies on Pteridophyta/Gymnosperm (Root, Stem, and | 10
Leaf)

4. Lab exercise on xylem and phloem arrangements 10
5. Spotting (Spots 1 to 5) 20
6. Viva voce 10
7. Record and Sessional 10
8. Attendance 10

'\9/‘ 8
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SRR AHS & ATTATS UTSUHH: SWAYAM AND NPTEL

https://www.mooc.org
https://swayam.gov.in
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