Syllabus of Theory Paper

Part A Introduction

Program: Diploma Class™:B.Sc. | Year: Second . | Session: 2026-27

Subject: Botany

1 | Course Code C-5
2 | Course Title Embryology of Angiosperms
3 | Course Type (Core Type-3

Course)

4 | Pre-requisite (if any)

in B.Sc. first year / certificate course

To study this course a student must have the subject Botany

5 | Course Learning 1. Students will understand the mechanism of pollination,

outcomes (CLO)

technique.
embryological studies.

studies in plant breeding.

fertilization and development of embryo in angiosperms.
2. Students will understand the In-vitro fertilization

3. Students will understand the importance of

4. Students will learn the importance of experimental

6 | Credit Value 04

7 | Total Marks Max. Marks: 30+70 Min. Passing Marks:35

Part B- Content of the Course

Total No. of Theory Lectures-60 Tutorials-00

Unit -1

Introduction to Plant Embryology

1.1 History and importance of plant embryology, Plant embryology concepts in
Bharatiya Gyan Parampara, Contribution of Indian Acharyas in
embryology.

1.2 Contribution of Panchanan Maheshwari- Father of Plant Embryology.

1.3 Other Indian Plant Embryologists and their contribution (S. P. Bhatnagar, S.
S. Bhojwani and Shipra Guha Mukharji )

1.4 Significance of embryological studies.

Activities (i) Create a detailed timeline on the history of embryology in India,

highlighting key milestones.

(ii) Discuss the contribution of Indian Plant Embryologists.

No. of
Lectures

12

Unit -2

Reproductive Structure in Plants

1.1 Structure of flower- Androecium and Gynoecium, Sanskrit
terminology for structure of flower

1.2 Microsporogenesis and Megasporogenesis.

1.3 Tapetum-Types and Role of tapetum in the development of

12

microspores.



1.4 Structure and types of ovules.

1.5 Embryo Sac- Structure and functions.

Activities (i) Prepare and present comparison charts of male and female
gametophyte development in flowering plants.

(ii) Make models of different types of ovule/embryo sac using clay.

Unit -3 | Pollination and Self-Incompatibility 12
1.1 Pollination-Self-pollination and Cross-pollination.

1.2 Different types of pollinating agencies.

1.3 Pollen pistil interactions.

1.4 Self-incompatibility and the role of pollen wall proteins.

1.5 Methods to overcome self-incompatibility.

Activities (i) Discuss pollinating agents with local examples.

(ii) Host a debate on the evolutionary advantage of self-incompatibility vs. self-
pollination in plant.

Fertilization and Development of Embryo 12
1.1 Double fertilization and triple fusion.

Unit -4 | 1.2 Development and structure of the Dicot embryo

1.3 Development and structure of monocot embryo.

1.4 Post-fertilization changes and Nutrition of the embryo.

1.5 Endosperm: Types, structure and functions.

Activities (i) Prepare a model using clay to show double fertilization.
(ii) Prepare a comparative table of dicot and monocot embryos.

Unit -5 | Experimental Studies in Plant Embryology 12
1.1 In-vitro fertilization technique.

1.2 Anther and Embryo culture.

1.3 Tissue culture and somatic embryogenesis.

1.4 Polyembryony and its significance.

1.5 Apomixis: advantages and disadvantages of apomixis.

Activities (i) Show animated videos on in-vitro fertilization technique.
(ii) Discuss the difference between anther and embryo culture.

Keywords/Tags: Double fertilization, Endosperm, In-vitro fertilization, Polyembryony and
Apomixis.

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Maheshwari. P.(1971) An Introduction to the Embryology of Angiosperms, Tata McGraw Hills
Publishing Co.Ltd. New Delhi,

2. Bhojwani. S. S., Bhatnagar S. P. and Dantu P.K. (2015) The Embryology of Angiosperms,
Vikas Publishing House Pvt Ltd Noida (UP) India, Sixth Edition-.

3. B. M. Johri. (2011) Embryology of Angiosperms. Softcover reprint of the original 1st ed. 1984
Edition.

4. Raghavan, V. (2000) — Developmental Biology of Flowering Plants Springer

5. Sinha, M. K., & Jha, K. K. (n.d.). Science of plant life - Vrikshayurveda: A historical account.
International Journal of Ayurveda and Herbal Medicine.

6. @Y, U. (2025)| FATLI=: TTHIT FIRATT aFeqfd FHTT1 AT AT aaTed (&re THer|

7. Books Published by Madhya Pradesh Hindi Granth Academy




2. Suggestive digital platforms web links

https://highereducation.mp.gov.in/?page=2wxzk CTrFZmhC4di2oGkQw%3D%3D
https://iksindia.org/documentaries.php

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

Part D-Assessment and Evaluation

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

Internal Assessment: | Class Test 30

Continuous Comprehensive | Assignment/Presentation
Evaluation (CCE):30

External Assessment: Section(A): Three Very Short Questions (50

University Exam Section: Words Each)

70 Section (B) : Four Short Questions (200 70

Time: 03.00 Hours Words Each) Section (C) : Two Long Total-100

Questions (500 Words Each)

Any remarks/ suggestions:

Format for Syllabus of Practical Paper

Part A Introduction

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

Subject: Botany Practicals

1 Course Code C-5
2 | Course Title Embryology of Angiosperms (Practical)
3 | Course Type (Core Type -3
Course..)
4 Pre-requisite (if any) To study this course, a student must have the subject
Botany, Life Science in the first year/certificate.

(o




Course Learning
Outcomes (CLO)

flower and its parts.

embryo culture.

On completion of this course, learners will be able to:

» Students will be acquainted with the internal structure of

» Students will recognise the contribution of Indian
Botanist in Plant embryology.
» Students will learn the technique of anther culture and

» Students will learn the technique in-vitro fertilization.

Credit Value

02

Total Marks

Max. Marks: 100

Min. Passing Marks:35

Part B- Content of the Course

Total No. of Lectures-00 Tutorials-00 Practical-60 hours

L-T-P:

S no Topics (Suggested list of Exercise)

; Study the structure of flower and its parts in different flowers.

2. Study of anther (young and mature), tapetum (amoeboid and secretory) through
Permanent slides/ pictures

3 Study of female gametophyte -Polygonum (monosporic) type of embryo sac
development through permanent slides/photographs.

4 Demonstration of different types of Pollination (self and cross pollination)

5 Demonstration of p.ollen germination,

6 Types of ovules in plants and placentation through temporary
slides/photographs/permanent slide

7 Study of mature egg apparatus through slides/photographs

8 Study of monocot and dicot embryo through permanent slides/photographs.

9 Demonstration of another culture and production of haploids.

10 Study the technique of in-vitro fertilization.

Keywords/Tags: Tapetum. , Embryo sac, Pollination, in-vitro fertilization and embryo.

Part C-Learning Resources

Text Books, Reference Books, Other resources

(o




Suggested Readings:

1. Johri B.M Experimental Embryology of Vascular Plants, Springer-Verlag Berlin Heidelberg

New York (1982).

2. Bendre, Ashok & Kumar Ashok, “A Text Book Of Practical Botany 2" "Rastogi Publications-

Meerut, 2, Revised edition -2010, 1984

3. Sundara S. Rajan,”Practical Manual of Plant Anatomy and Embryology”Anmol Publications Pvt.

Limited, 2003
Suggestive digital platforms web links
https://highereducation.mp.gov.in/?page=2wxzkCTrFZmhC4di2oGkQw%3D%3D
https://iksindia.org/documentaries.php

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

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

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

Suggested Exercise:

1. | Lab exercise based on study of floral structure/parts 15
2. | Lab exercise based on pollen germination 15
3. | Lab exercise based on study and identification of placentation 10
4. | Lab exercise based on study and identification of ovule 10
5. | Spotting (spots 01-05) 20
6. | Viva voce 10
7. | Record and Sessional 10
8. | Attendance 10
Total 100

Any remarks/ suggestions:

> The above practical can be designed based on plants/materials available in your locality.

> Online available animation videos and charts can be used.

(@.
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4. 97, UH. UH. WATE UATSHT UT UsATATST| HH qiearonT gred Asae foHes, 95 Ko
20122.
5. T, &, (2000) — gofi qTert &t A SAtaeht, FRe

6. &Y, U, (2025)| FATIAS: TT=H AT aFeqTd (AT | HIATATA aATIHIGTH THT9F|

seitaa fefves <ewd a7 -
https://highereducation.mp.gov.in/?page=2wxzkCTrFZmhC4di20GkQw%3D%3D

https://iksindia.org/documentaries.php

FAL AT THFE AT ITSTHA:
https://www.mooc.org
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https://nptel.ac.in
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4 fafs= w&1< & 9T (99 UF 9TqLEIn) 7 YRe|

5 I ST FT 29
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https://www.mooc.org
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