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| Course Type (Core
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T Minor-11
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To study this course, a student must have completed the |
subject Botany/Life Science in theirfirst year/a certificate
| in the subject.

s

Course Learning Outcomes
(CLO)

' By the end of this course, students will be able to:

[

Understand the structural and developmental
aspects of plant reproduction from gametogenesis
to embryo formation.

Understand the historical and scientific evolution
of embryological studies in the Indian context.
Apply embryological principles in crop
improvement, hybrid seed production, apomixis,
and tissue culture.

Develop scientific skills for microscopic study,
experimental embryology, and interpretation of
reproductive processes in plants.

6 Credit Value

3

Max. Marks: 30+70

| Min. Passing Marks:35

7 | Total Marks

Part B- Content of the Course :

Total Nd. of Lectures- 45 hours Theory Tutorials-Practical- 30 hours (in hours per week):

L-T-P:

Unit Topics

No. of Lectures

Unit 1 | Plant Embryology in the Indian context. 9

1.1)  Introduction to plant embryology.

1.2)  Evolution of embryology in India. Contribution of Prof.
Panchanan Maheshwari, Dr. S. S. Bhojwani, Dr. Shipra Guha
Mukherji, Prof. LK. Vasil in plant embryology.

1.3)  Important edible plant embryos.

1.4)  Application of embryological studies in crop production and

improvement

Activity: Prepare a poster displaying contributions by famous Embryologists
of India. Prepare a chart of edible embryos with their nutritional values.

Unit 2 | Reproductive organs of plants:

2.1) Male reproductive structure and microsporogenesis.

2.2) Tapetum and its role in the development of pollen.

2.3) Development of male gametophyte.

2.4) Female reproductive structure and megasporogenesis.

2.5) Development of the female gametophyte
Activity: Prepare concept map “from sporogenesis to gametogenesis” (major
events during development of male and/or female gametophyte)
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| Prepare a colourful poster depicting the struciure and part

! ovule
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Unit 3

{ Pollination in plants | 9

2

3.1) Introduction to Pollination: Definition and Types
3.2) Pollinating agencies.

3.3) Mechanism of pollination.

3.4} Pollen pistil interactions

3.5) Importance of pollination for agriculture and sustainability
Dk:a‘i!d{} Prepare a flowchart of the pollination process. Prepare a chart of
types of pollination/pollinating agencies. Group d-sc‘m:sion on “Role of
humans in promoting pollination services”
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Unit 4

4.1) Polygonum type of embryo sac.

4.2) Double fertilization and triple fusion.

4.3) Endosperm types and functions.

4 4) In-vitro fertilization.

4.5) Apomixis and its significance.
Activity: Prepare a chart displaying the structure of mature embryo sac/double
fertilization
Prepare a concept map on “Significance of Apomixis”

Fertilization in plants. 9

Unit 5

5.1) Development of dicot embryo.
5.2) Development of monocot embryo.
5.3) Nutrition of the embryo.
5.4) Polyembryony and its significance.
Activity: Make a List of plants with starchy endosperms
oily endosperms, protein-rich endosperms, and
liguid endosperm
Make a chart of common edible plants showing polyembryony and their
nutritional values

Development of the embryo in plants. 9

Keywords/Tags: Ovule, Endosperm, Microsporogenesis, Megasporogenesis,

Male

Gametophyte, Female Ga.metophyte, Apomixis.

_Part C-Learning Resources

Text Books Reference Books, Other r&sou rces

Suggested Readings:,

1. Bhojwani,'S.S. and Bhatnagar, S.P. (2011). The Embryology of Angiosperms, Vikas Publishing
House. Delhi. 5th edition.

2. Johei, B.M. (1984). Embryology of Angiosperms, Springer-Verlag, Netherlands

3. "B, Maheshwari (1950) An Introduction to the Embryology of Angiosperms. McGraw-Hill Book
Cov

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

5. Pandey, S.N. Plant Anatomy and Embryology. Vikas Publishing House Pvt Ltd, New Delhi.
2012.

Suggestive digital platforms web links

https://highereducation.mp.gov.in/?page=2wxzkCTrFZmhC4di20GkQw%3D%3D

https://iksindia.org/documentaries.php

Suggested equivalent online courses:
1. htpp://www.mooc.org

2. htpp://swayam.gov.in
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{ 3. htpp://nptel.ac.in

|
| 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 Assignment/Presentation | 30 a
: Continuous Comprehensive | :r ! 1
i Evaluation (CCE):30 i i | |
Fxternal Assessment : | Section(A) : Very Short Questions : 70 [ !
1 University Exam Section: 70 I Section (B) : Short Questions |l
{ Time : 03.00 Hours | Section (C) : Long Questions i
_Any remarks/ suggestions:
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. Bhojwani, S.S. and Bhatnagar, S.P. (2011). The Embryology of Angiosperms, Vikas Publishing
House. Delhi. 5th edition.
2. Johri, B.M. (1984). Embryology of Angiosperms, Springer-Verlag, Netherlands
P. Maheshwari (1950) An Introduction to the Embryology of Angiosperms. McGraw-Hill Book
Co.
4. Raghavan, V. (2000) — Developmental Biology.of F Iowcrmg Plants Springer
Pandey, S.N. Plant Anatomy and Embryology Vikas Publishing House Pvt Ltd, New Delhi.
2012.
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i |

Subject: Botany

1 | Course Code 1

Course Title i Plant Embryology (Practical)
3 | Course Type (Core E

Course/Elective/Generic Minor-11

Elective/Vocational/.....)

4 | Pre-requisite (if any) To study this course, a student must have the subject
Botany, Life Science in the first year/certificate.

5 | Course Learning Outcomes On completion of this course, learners will be able to:
(CLO) 1. Understand the structure, organization and functions
of various parts of flowers/ Fruits/Seeds.

2. Appreciate the contributions of Famous Indian

Embryologists
3. Demonstrate the Process of pollination in flowers
6 | Credit Value <) .
7 Total Marks Max. Marks: 100 | Min. Passing Marks:35
I . ____ Part B- Content of the Course e
Total No of Lectures—TutonaIs Practical (in hours per week): 30 U< L-T-P:
Exercise | Topics (Suggested list of Exercises) No. of Lectures:
30
1. 1. To study the structure and organization of various parts of

flowers, Fruits, and Seeds with the help of plant
specimens/permanent or temporary slides/ photographs: -

i) Reproductive parts of the flower

ii) Types of ovules.

iii) Types of placentation

iv)  Structure of microsporangia

V) Morphelogy ef pollen grains

vi) Structure. and organization of Polygonum-type
endusperm

vii) . Dieot and monocot embryo

2. Demnnsl;ratibu of self and cross-pollination in locally available
flowers..
3. To learn the technique of in vitro fertilization

Keywords/T ags: endosperm, pollination, Embro sac, Cross and self-pollination, In vitro
pollhnatwn techmque

Text .B.o;)ks, Refefence Books, Other résou .rcés.

Suggested Readings:
1. Author Surname, Initials, “Book Title”, Publisher’s name, City/country of publication, Year of

publication. Edition No. if any.
2. Sundara S. Rajan,”Practical Manual of Plant Anatomy and Embryology”Anmol Publications Pvt.
Limited, 2003

3. Lersten, Nels R “Plant Embryology : With Emphasis on Economic Species” Wiley-Blackwell, 1
edition, 2004

Vo g
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4. Bendre, Ashok & Kumar Ashok, “A Text Book Of Practical Botany 2"Rastogi Publications-
Meerut, 2, Revised edition -2010, 1984

Suggestive digital platforms web links
https://highereducation.mp.gov.in/?page=2wxzk CTrFZmhC4di20GkQw%3D%3D

https://iksindia.org/documentaries.php

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

https://nptel.ac.in
; Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

External Assessment Marks
Table work / Experiments (major 2) (10*2 =30) 30+20
Identification & description of given material/Photographs/ Model/ Charts/Specimen (minor =50
2) (10*2 =20)
Spotting (5) 20
Viva Voce on Practical : 10
Practical Record File 10
Attendance 10
100
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1. Sundara S. Rajan,"Practical Manual of Plant Anatomy and Embryology” Anmol

Publications Pvt. Limited, 2003

2. Lersten, Nels R “Plant Embryology : With Emphasis on Economic Species” Wiley-

Blackwell, 1 edition, 2004
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3. Bendre, Ashok & Kumar Ashok, “A Text Book of Practical Botany 2" Rastogi
Publications-Meerut, 2, Revised edition -2010, 1984
2. it feforea wewid 99 fiw
https://highereducation.mp.gov.in/?page=2wxzkCTrFZmhC4di2oGkQw%3D%3D
https://iksindia.org/documentaries.php
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