Subject: Botany

Course Code 53-BOTA3D

Course Title Cytology, Plant Breeding and Biotechnology
(Theory)
Group B Paper-l

Course Type (Core Discipline Specific Elective (DSE)

Course/Elective/Generic

Elective/Vocational/....)

Pre-requisite (if any) To study this course, a siudent must complete the

diploma

Course Learning Outcomes
(CLO)

learnm -

After completion of the course student will be able to

I. Leam the basic principles of cytology, plam
breeding, and biotechnology

2, Acquire the applicability of Biotechnology in
relation to the welfare of society

3. Explain the importance of plant bresding

4, Differentiate between cell division types

Credit Value

4

Total Marks

Max. Marks: 30+T0

Min. Passing Marks:35
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Unit Topics Mo, of Lectures

1 1. Cytology 12

1.1 Definition and Scope
1.2 The cell theory

I3 Structure of prokaryotic and Eukaryotic cell.
2. Cell Envelops-

2.1 Cell membrane: composition, models and function.

2.2 Plant cell wall structure and funection.

I I Cell organelles Structure and Function: | 12

1.1 Endoplasmic reticulum, Golgi body,

1.2 Mitochondria, Plastids- types and Chloroplast.

1.3 Mucleus- nuclear membrane, nucleoplasm, nuclear
pore, nucleolus, chromatin material,

1.4 Lysosomes, peroxisomes, vacuole,

1.5 Cytoskeleton - microtubules and macro filaments,

1.6 Ergastic substance (such as starch grains, crystals,
gums, resing and other compounds).

1] - I.Chromosomal erganization: 12
1.1 Structure, types and functions

1.2, ultrastructure of chromosomes

|3, karvotype and Idiograms

L4 Nueleosome model.

1.5 special types of chromosomes,

1. Variations in chromosome structure:

L1 Structural  change-deletion,  duplication,
translocation and inversion.

22 Vanation in chromosome number- euploidy,
aneuploidy.

1 Cell eyele and Cell division- Mitosis and Meiosis.




1. Plant Breeding-
|| Introduction and goals.

1.2 Principles and techniques: classical (conventional )
— hybridization.

1.3 Hvbrid vigor and heterosis.

14 Modem technigues- production of genetic
variation, technique at plant level, cell ftissue level, a
| DNA level.

| 1.5 Significance and limitations of plant breeding.

2, Plant Breeding programs in India-Rice, Wheat,
Sugarcane and Cotton.

| 2.1 Important National and International Institutes

12

1. Biotechnology:
| 1.1 History, definition, and scope

1.2 Basic aspects of planl Ussue culture and
Totipotency.

1.3 Important achievements in crop biotechnology.
2 Genetic Engineering:

Ll Tools and techmiques of Recombinani DNA
technology.

1.2 Types of cloning veciors.

1.3 Biology of Agrobacterium, vector for gene delivery
and marker gene.

1.4 Genomic and ¢cDNA library.

1.5 PCR and DNA Fingerprinting.

12
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Suggested Readings:
1. P.K.Guptad rext book of Cell and Molecular biology, Rastogi  Publication, Meerut, India(, 1999

2 P.K.Gupta, Generics, Fastogi Publication, Meerut, Indiaf 1 999)

Cell, Garland Publishingine., New York.
4. Wolfe, 8.1.. Molecular and Cellular Biology, Wadsworth Publishing Co., California, USA(1993)

5. Rost, T. er al Plant Biology, Wadsworth Publishing Co., California, U.8.A(1998)

1.5 A{2000)

American Society of Plant Physiologists, Maryland, USA{. 2000)

6. Krishanmurthy K V. Methods in Cell Wall Cyiochemisiry, CRC Press, Boca Raton, Florida, |

7. Buchanan. B.B. Groissem, W, and Jones, RL. Biochemistry and Molecular Biology of Plawns, |

i. Alberts, B., Bray, ., Lewas, 1., Ratf, M., Roberts, K. and Waison, 1.0, Molecudar Biology of the |

| 8. Roy Satyesh Chandra and Kalyan Kumar De Cell Biology. New Central Book Agency (P) Lid., |

Caleutta 2001},
9. Singh B. D. Biotecimology, Kalvan Publishers, N. Delhi. (2004)
10. Singh E.P. Intreducrory Biotechnology, Central Book Depot, Allahabad.( 1992)
11. Soni K.C Biotechnology IV, Collepe Book Centre, Jaipur.{ 2006)

Suggested equivalent online courses:- www.eshiksha.mp.gov.in
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-Sllﬁﬂt:d Continuous Evaloation Methods:
Maximum Marks : 100

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

Internal Assessment : Class Test
Continuous Comprehensive . )
Evaluation (CCE):30 Assignment/Presentation 30
External Assessment ¢ Seetion(A) : Very Short Questions
University Exam Section:70 | Section (B) : Short Questions T0
Seetion (C) : Long Questions
I
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Sesgion: 2023-24

Course Code S3-BOTA3Q

Course Title Cyiology, Plant Breeding and Biotechnology (Practical)
~ Group -B, Paper

Course Type (Core Diseipline Specific Elective (DSE)

Course’Elective/Generic

Elective/Voeationall.....)

Pre-requisite (il any)

To study this course, a student must pass the diploma

Course Learning (hutcomes
(CLO)

After completion of the coarse student will-

Vo e R

Distinguish Prokaryotic and Eukaryotic Cell.
Explain and identify different cell organalle
Ilustrate different types of chromosome structures
Perform plant tissue culre and bagging experiment

Describe different types of cell division and its stapes

Credit YValue

2

Total Marks

Max. Marks: 30-+70

Min. Passing Marks; 35




Unit Topics MNo. of
Lectures
(2 hours each)
Study of Plant cells by slide preparation {e.g. Onion leaf or Hydrilla leal
ete. )
30

p3 Electron micrograph study: Prokaryotic cell (Bacteria), Plant cell,
Cyanobactenia and Virus

3. Study of different cell organelles by specimen’ diagram and micrograph.

4, Study of  different types of plastids

5. Study of Mitosis in the onion root tip.

. Studv of Meiosis in anthers.

T Study of different models of Cell Membrane through charts/ diagram

8 Demonstration of the special chromosome of the Salivary gland/ Palytene
and - Lamp brush chromosome through diagrams/ photographs.

g, Isolation of DMNA from banana or onion

10. Perform the technique of Hybridization in a self-pollinated plant through
selection, bagging, tagging up to pollination, and crossing.

1. Demonstration of different equipment used for plant tissue culture
technique

3 Sterilization of explants in PTC

13. Preparation of Nutrient Medium for tissue culture experiment

14, | Demonstration of PCR through Models/charts.

15. Study of Cloning Vectors through Models/chars/Tyiagrams.

16. Study of Instruments used in Plant Tissue culture Lab

Keywords/Tags: Prokaryotic cell, Plant eell, Virus, Cell organelles, plastids, Mitosis, Melosis. Plant
Tissue Culture, PCR, Cloning vector
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Suggested Readings:

1, Chauhan, AKS, Raghuvanshi, R. K. and Siddigui, B. A 1993 , Practical exercises in Cyviology,
Genetics and Plant breeding , CBS Publisher and Distributors, New Delhi

2, Mahajan, Ritu, Sharma, Jeetendra and Mahajan P.K. 2010 Practical manual of Biotechnology,
Manav Publ. New Delhi

3. Thotari Hrudaynath, Das.Supriya and Das §.K. 2020 Practical Biotechnology -Principles and
Protocol. Wiley India Pyvt.Ltd Mew Delhi

4, Pali, Vikas 2017 Hand book of plant bredding, Kalyani Publish. Delhi

5. Singh Bineeta and Lal, G.M. 2020 Practical manual of Plant Breeding. Stish Publ.New Delhi.

Suggestive digital platforms web links--

Suggested equivalent online conrses:- www.eshiksha. mp.gov.in
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Suggested Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quir 30 Viva Vovee on Practical 70
Attendance Practical Record File
Assignments {Charts/ Model Seminar / Table work /
Rural Service/ Technology Experiments

Dissemination’ Report of Excarsion/ Lah
Visits/ Survey [ Industrial visif)

TOTAL 10
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Subject: Botany

Course Code S3-BOTA4D

Course Title Biodiversity and Economic Botany (Theorv)
Group B Paper 11

Course Type (Core Discipline Specific Elective (DSE)

Course/Elective/Generie
Elective/Vocational/.....)

Pre-requisite (if any)

Course Learning outcomes
(CLO)

To study this course, a student must have

the subject botany in class 11 year/ diploma

The students will be able to -
1. Apprehend plant products used in daily life

2. Asgess the diversity of plants and the plant products
in human wse
Understand core coneepts of Economic Botany
4, Getacquainted with the resources of millets, cereals,
pulses, vegetables, flowers, fibre and wild food plans.
5. Recognize the importance of plants for enhancing
immunity and their role in various medicinal systems

Credit Value

4

Total Marks

Max, Marks: 30+ 70 Min. Passing Marks:35
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Total No. of Lectures- 60 Hours Tutorials- 0 Practical =0 ( theory 2 hours per week): 2-{-0
Unit Topics No. of Lectures
(1 hour each)
1 1. Concept of Biodiversity — 12
1.1 Concept, definition, Scope and Constraints. Genetic
1.2 Types of Biodiversity, - Genetic, Species / Organism
Diversity, EcologicalEcosystermn, Agro and Urban
Biodiversity.
1.3 Centres of Biodiversity,
1.4 Briet' knowledge of types of plants -Terrestrial,
Aquatic, Epiphytic, Parasitic and Saprophytic plants.
1l 2. Threats to Biodiversity- 12
2.1 Habitat Destruction, Fragmentation, Transformation.
Degradation and Loss, |
| 2.2 IUCN threatened category, Endangered and Endemic
| species, [nvasive species.
| 2.3 Effect of Pollution-impact of Pesticides, over
| exploitation.
I 2.4 Biodiversity indices.
3. Biodiversity conservation.
2.1 Strategies of Biodiversity conservation ! !
. |
2.2 Ecosystem Services i
I 3.Plant resources 12
3.1 ResourceSurvey and documentation in local markets
| 32 Checklist of locally wused underutilized and
discontinued plants. |
3.3 Economic potential and Geographical distribution - I
Minor Millets, Cereals, Pulses, Vepetables, Flowers
and Wild Edible Plant resources,
3.4 Economical potential of Fodders and Wild Relatives
of Cultivated Crops.
_ 3.5 Traditional water and soil management.
v 4. Other Economical plant Resources, 12
1.1 Types of Fibers, their Marketing potential —Cotton,
Coir. Apave, Jute, Banana based Products.
: 1.2 Natural dyes and locally available dye vielding plants
| 1.3 Herbal cosmetics,(skin and hair care)
| 1.4 Sweeteners like Jaggery, Palm, Cane sugars and
Stevia,
1.5 Differences between stimulating and  aleoholic
I b-nﬂ'erag;s ~ Coffee, Tea and a range of Herbal Teas. A
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| 1.6 Marketing , Scope valuc addition and cxport
potential of any these resources.

1. Keywords/Tags: Biodiversity, Plant resources, Economical plani Resources, Medicinal

5. Medicinal Plant Resources:
1.1 Raw drugs and related MFP.

1.2 Any 10 Plants used in Traditional medicine
{Avurveda, Unanai, Siddha, and Homeopathic).

1.3 Lower Plants like algae and fungi in medicines and
MNutraceuticals.

1.4 Plants used in common aliments as home remedies.

1.5 Plant and Herbal products used as Amibiotics and
immunity boosters.

12

Plant Resources
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Suggested Eemiinﬁu
1. Chrispeels, M.J, and Sandava, D.EPlants, Genes and crop biotechnology. Jones and

Bartlett Publishers, ISBN 978-0763715861 .(2003)

2. Kochhar 8.1 Economic Botany in Tropics, 4th edn. Maemilan and Co, New Delhi, India.
ISBN 978-9350590676 , (2012)

3. Sammbamurty, A.V.5.5. Text book of Modern Economic Botany, Ist Edn, CBS Publishers.
ISBN 978-8123906294. (2008)

4.Simpson B.B and Ogorzaly M.C Economic Botany: Plants in Our world McGraw Hill,
USA. [SBN 978-0072009388. (2000)

5.Wickens, G.E Economic Botany: Principles and Practices. Panima publishing corporation,
New Delhi. ISBN 978-R1R1285683(2007)

6. Jadhav, Dinesh Medicinal plants of Madhya Pradesh And Chanisgarh, Day Publishing
House, Delhi (2008)

7.Dey,5.C. Indoor Gardening, Ag;mbimj (India) Jodhpur (2003)

Suggested equivalent online courses:- www.eshilsha.mp.gov.in
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Maximum Marks - 100

Suggested Continuous Evaluation Methods:

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

Internal Assessment : Class Test

Continuous Comprehensive

Fvaluation (ECE]::‘“] hﬂlgmnmmtﬂﬂ 30

External Assessment : Section(A) : Very Short Questions

University Exam Section: 70 | Section {B) ; Short Questions 70
Section (C) : Long Questions
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Practical Paper
Part A Introduction
Program: Degree | Class’: B.Se. | Year: 111 | Session: 2023-24
Subject: Botany
1 Course Code o 83-BOTA40Q
2 Course Title Biodiversity and Economic Botany (Practical)
e Group B paper 11
3 | Course Type (Core Discipline Specific Elective (DSE)
Course/Elective/Generic
Elective/Vocational'.....)
4 Pre-requisite (if any) To study this course, a student must have
the subject Botany in class 11 year/ diploma
5 | Course Learning outcomes Students will develop the concept to-
(CLOY) +  Support local wildlife.

+  Preserve local biodiversity of the area and
support local ecosystem,

«  Will know about locally growing food., fiber,
vegetable and millet crops.

*  Will aware about locally available medicinal
plants and home remedies.

= Will learn about traditional soil and water
management 5y stem.

» Recognize existing local flora.

6 | Credit Value | g —
7 | Total Marks Max. Marks: 30+70 | Min. Passing Marks:13

Part B- Content of the Course

Total No. of Lectures- 30 Hours Tutorials- 0 Practical =30 (2 hours per week):
L/TiP:

Unit Topics MNo. of Lectures

1. Identification of locally available plant species and | 30
listing with hotanical name, family and uses.

2. Plantation of specific local flower plants/ fruit

plants/ vegetable plants’ medicinal plant (any one).

3. ldentification and description of five local

tegresteial/ aquatic plants.

WSS

erof, Mahendra K., Gupta
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echog! of Studa W IEiaElfr'f
. i University, Gwaliar (M.P)



4. Identification and description of epiphwvtic, parasitic

and saprophytic plant.

5. Identification and documentation of local fodder
plants and their cultivation.

6. Identification and documentation of local millets
and their uses.

7. |dentification and documentation of local cereals
and their uses,

B. Identification and documentation of local pulses
and their uses.

9. Study of wild edible plants available in local area.
10, Study of fiber crop plants available in local area.

11. Smdy of locally available vegetable plants and
their uses.

12, Study of aditional water conservation practices.
1 3. Study of soil management practices.

14. Study of locally available medicinal plants viz
Ayurveda system/ Unani system/ Homeopathic
system/ Siddha system.

15, Study of medicinal plants and their products in
home remedies for routine diseases.

Practical can be performed according to
availability, Use of Maps, uudio visuals

Keywords/Tags: Biodiversity conservation, fodder, millels, water management, soil

management

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Gaston, K.J and Spicer, 1.1, 2004, Biodiversity: An Introduction, Blackwell Publishing

Company, USA.

2, Richard. B. Primack. 1998, Essentials of conservation biology. Sinaver Associates, Inc. USA,

3. Maiti P.K. and Maiti P. 201 |. Biodiversity Perceotion, Peril and Preservation, PHI Leamning
Private Limited, New Delhi

4. Agarwal, 5.K. 2002. Biodiversity conservation. Rohini Publishers, Jaipur,
5. Geethabali, R.R. (2002). Biodiversity: monitoring, management, conservation and

v
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enhancement. APH Publishing, New Delhi

. Kochar 5.L. Economic Botany in tropicsdth edition, Mcmilan and Co.. New Delhi India
ISBN: 9T8-93505590676 (2012)

7.5impson B.B. and Ogorzaly M.C. Economic Botanv: Plants in our world. McGraw Hill, USA.
ISBN: 978-8123906294 (2008)

8.Kumar A.. Sharma A.. Balyan U.K., and Dhaka T.5. Economic Botany and Plant Genetic
Resources. Sharma Publishers (2022)

| 9.5ingh V., Pande P.C. and Jain D.K. Economic Botany, Rastogi Publications. (2018)

Suggested dlg;hl platform web link:
*  hrips:‘hess. mggrnk:us.um:greEriutﬂhﬁsnzﬂlﬂ-llm’hm-lﬂlunl13 pudf

_in_arid areas of Wg.tsrn AM&J_LI]EEE_I:_ALE!

*  https:Suel.digital.ve.org/islandora/object/ ue Ma3A45%% datastream/ OBl iview A F
ORMAL STUDY OF APPLIED ANCIENT WATER MANAGEMENT TECHN
IQUES IN THE PRESENT ‘vhﬁTFH {"REI‘HS pd!

= htps: 'wwd.ca.goviwp-content/ Tk
2001 3.pdf

Part D-Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks : |04}

Continuous Comprehensive Evaluation (CCE) : 30marks University Exam (LUE) Tt marks

Internal Assessment Marks | External Assessment : | Marks
Class interaction/ Quiz 30 Viva-voce on practical. 10
Amendance, assignments Practical record file. 0
(charts/Model! Seminar’ Rural Table work/ Experimenis | 30
service Technology Dissemination/
Report of Excursion/ Lab visits/ University examination: 03
survey/ industrial visit ' Hrs

| Total [ (0

Any remarks) suggestions; NIl
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