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Part A Introduction

Program: Certificate

Class: B.Sc.
1*'year

Year : 2021 Session: 2022-23

Subject: Botany

1 | Course Code S1-BOTALT
2 | Course Title Applied Botany (Paper T)
3 | Course Type (Core Core Course
Course/Elective/Generic
| Elective/Vocational/.....)
4 | Pre-requisite (if any) To study this course, a student must have had
the subject Biology/ Life Sciences/ Agriculture in class/12th
5 | Course Learning outcomes | By the end of this course the student should have:
(CLO) * Understood the significance and role of botany.
* Learnt the basic aspects of applied botany.
* Gained knowledge about employment opportunities
in field of botany
* Gained knowledge about start-up opportunities in the
field of botany
e Learnt about opportunities of social services
~ * Gain knowledge about best health practices
6 | Credit Value 04 Credits
7 | Total Marks Max. Marks: 25+75 | Min. Passing Marks:33

Part B- Content of the Course

Total No. of Lectures- 60 Hours Tutorials- 00 Practical -00 (04 hours per week):

L-T-P:
Unit Topics No. of Lectures
I I.1Introduction, objectives and importance of
Applied botany 12
1.2 History and evolution of botany
1.3 Relation of plants to man and relation with other
services
1.4 Various disciplines of botany and theirapplications to
human welfare
II I.1 Definition and types of pollution and 12
pollutants
1.2 Phytoremediation: Air, water, soil, noise and thermal
pollutants (Any 5 plants with botanical name, family) and
their role in pollution control.
[.3Bioremediation: definition and types
111 [.1Ancient agricultural practices. 12
1.2Modern agriculture practices: Polyhouse, Drip
irrigation, hydroponics, computer-based agriculture,
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terrace farming,

1.30rganic farming: Introduction, objective and brief
technique

1.4 Horticulture: Definition and role in human welfare
I.5Forestry: Definition, branches and role in human
welfare

1.6 Silviculture: Definition and management practices

1% [.1Role of Botany in Rural development 12
1.2 Ethnobotany: Introduction and importance

1.3 Ethnomedicine: Definition and examples. (Local
name, Botanical name, family and importance of Neem,
Aloe, Clove, Ginger, Tulsi, Turmeric, Giloy, Emblica,
Ashwagandha, Arandi)

1.4 Ethno-fibres: Definition and examples (Local name,
Botanical name, family and importance of . Jut
Coconut, elephant grass, cotton)

1.5 Ethno-food crops: Definition and examples (Local
name, Botanical name, family and importance of
Garadu,Singada, Kutaki, Sama. Kodo, Bathua, Sehjan,
Jowar, Makka, Bajra, Jau)

Vi L.IPlant tissue culture: Definition, types and 12
Importance.

1.2DNA Recombinant technique: Introduction, tools
and importance

I.3Role of recombination in present era
1.4Bioinformatics: Definition, concept and tools
L5Introduction of bioinformatics software: Basic idea
of BLAST and FASTA Importance of bioinformatics

Keywords/Tags: Applied Botany, History of Botany, Evolution of Botany, Botany in human
welfare, : Pollution, Pollutants, Phytoremediation, Bioremediation, Hydroponics, polyhouse,
Terrace farming, Organic farming, Horticulture, Silviculture, Ethnobotany, Ethnomedicine, Ethno-
fibers, Ethno-food crops, Bioinformatics, BLAST, FASTA, Recombinant DNA, Plant tissue culture

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
1. LevetinE. and Mcmahon K. “Plants and Society” McGraw Hill Education. 2007
2. MaitiR.,Rodriguez H. G. and Thakur A. . “Applied Botany” American Academic Press. 2017
3. NegiSs.S. “Forest Botany”M/s Bishen Singh Mafendra Pal Singh. 2012.
4. Agrahari R. P. “Environmental Ecology, Biodiversity, Climate Change and Disaster
Management” McGraw Hill Education. 2020
5. Sharma D. K. “Biodiversity Conservation: Current Status and Future Strategies”Write and
Print Publication. 2017
6. Singh J. “Biodiversity Environment and Sustainability”MD Publications Pvt Ltd/ 2008
Gupta P. K. “Molecular Biology and Genetic Engineering”Rastogi Publications. 2005
8. Sharma V., Munjal A. and Shankar A. “Bioinformatics” Rastogi Publications. 2008
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2. Suggestive digital platforms web links

Suggested equivalent online courses:

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks : 100

Continuous Comprehensive Evaluation (CCE) : 25marks University Exam (UE) 75 marks

Internal Assessment : Class Test Assignment/Presentation | 15
Continuous Comprehensive 10
Evaluation (CCE):25 Total =25
External Assessment : Section(A) : Three Very Short 03x03=09
University Exam Section: 75 Questions (50 Words Each)
Time : 02.00 Hours Section (B) : Four Short Questions
(200 Words Each) Section (C) : Two | 04 x 09 = 36
Long Questions (500 Words Each) 02x15=30
Total 75

Any remarks/ suggestions:
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Part A Introduction

Program: Certificate

Class: B.Sc. Year: 2021
1s'year

Session: 2022-23

Subject: Botany

1 Course Code

S1-BOTALP

[\S}

Course Title

Applied Botany Practieal (paper.-iE)

3 | Course Type (Core

Course/Elective/Generic
Elective/Vocational/.....)

Core Course

4 | Pre-requisite (if any)

To study this course, a student must have had
the subject Botany, Biology, Life Science in class/12th/.

(CLO)

5 | Course Learning outcomes

On completion of this course, learners will be able to:
By the end of this course the student should have
knowledge of practical skill related with ethnobotany,
tissue culture, application of bioinformatics software and
tools of recombinant DNA technology.

6 Credit Value

2 Credits

7 Total Marks

Max. Marks: 25+75

| Min. Passing Marks:33

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week):

L-T-P:
Unit Topics No. of Lectures
I I. Identification of ethnomedicinal plants 30
' 2. Preparation of soil health card of any agricultural
field
3. Study of vermicompost and composting of kitchen
waste
4. Use of BLAST and FASTA
5. Prepare the list of important air, water and soil
pollutants of local areas
6. Plant tissue culture technique: sterilization,
inoculation, culture media, acclimatization and
hardening,
7. Preparation of list ofethnonhedicinal, food, fibre
plant locally available
8. Tools of recombinant DNA technology:
; Restriction, enzymes, plasmid vectors, other
enzymes
9. Study of global warming, acid rain and water

By
Qm,k—wSHf’rﬂ)
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quality (pH and Conductivity),

10. Study of local plants grown around agricultural
field

I'l. * Practical can be decided on theory basis
according to availability.

12. * Case and field study can be designed accordingly.

Keywords/Tags:

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

6.

7

Sharma V., Munjal A. and Shankar A. “Bioinformatics” Rastogi Publications. 2008.
Suggestive dlgltdl platforms web links

Levetin E. and Memahon K. “Plants and Society” Mc Graw Hill Education. 2007

Maiti R., Rodriguez H. G. and Thakur A. S. “Applied Botany” American Academic Press.
2017

Negi S. S. “Forest Botany™ M/s Bishen Singh Mafendra Pal Singh. 2012.

Agrahari R. P. “Environmental Ecology, Biodiversity, Climate Change and Disaster
Management” Mc Graw Hill Education. 2020

Sharma D. K. “Biodiversity Conservation: Current Status and Future Strategies” Write and
Print Publication. 2017

Singh J. “Biodiversity Environment and Sustainability” MD Publications Pvt Ltd/ 2008
Gupta P. K. “Molecular Biology and Genetic Engineering” Rastogi Publications. 2005

Suggested equivalent online courses:

Part D-Assessment and Evaluation

HaL)

_—ﬂ
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Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz 10 Viva Voce on Practical 15
Attendance 5 Practical Record File 10
Assignments (Charts/ Model 10 Table work / Experiments 50

Seminar / Rural Service/
Technology Dissemination/
Report of Excursion/ Lab
Visits/ Survey / Industrial
visit)

TOTAL 25 75

Any remarks/ suggestions:
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qFHhIT, *gATH, 1955,

6. =TT AT, An Introduction to the Algae, M afzmaa ey, @e,1967.

7. TAFAITAE, €S, $F, |, geeq. ¥ e, T, Introductory Mycology,mﬁl‘—fr
tre T, AT, 1996.

8. Faee, S.,Introduction to Fungi, Ffest fEreafeemers 3=,7. %., 2nd edn., 1999.

9. ¥9¥ UH., The inter-relationships of the Bryophyte, ¥ ®Tzeratioree, WRdTd Gz
Vol.10, issue 1-2, p. 1-21, 1911.

10.9%2T%, TA.TH.,An Introduction to Embryophyta: Bryophyte, Vol.|, #zer g 2T,
TATETETE, 1965.

11.91eH4, £.41., British Mosses and Liverworts, Fifast fEreafaeme 3w, 7. %.,1968.

3

12.5¥49, TS, Morphology of Vascular Plants: Lower Groups, Fa¥i-f@er g #a+T, =,

1936.
13.91421%, TA.TH., An Introduction to Embryophyta: Pteridophyte, Vol.Il, Fge g f2dT,
TATETETE, 1965.

14. %979, . A<., The Morphology of Pteridophytes: The Structure of Ferns and Allied
Plants, gf=m e+ fEeafa=mas qeqsrag, @, 1970.

15.faugeE, €r.gseg. ,Morphology of Vascular Plants, #=#ae FaT, 7331 diT fiferaz-
Fetaaq fafaes, @&, 1971.

16. %12, . UH.AT |, . FFazred, Morphology of Gymnosperms, dzet g 2T,
TATETETE, 1964

17 .91, . X, The Morphology of Gymnosperms: The Structure and Evolution of
Primitive seed Plants, g ma+ fEsafa=meas qeasrag, @&, 1971.

18. 29T, TH.HET, An introduction to Gymnosperms, FegToil Y19, 7% feeett, 1984.
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Part A Introduction

Program: Certificate Class: BSc-I | Year:2021 Session:2022-23
Subject: Botany
1 | Course Code S1-BOTA2T  /
Course Title Basic Botany (paper: 3D
3 | Course Type (Core Core Course
Course/Elective/Generic
Elective/Vocational/.....)
4 | Pre-requisite (if any) To study this course, a student must have had
] the subject botany in class/12th/ certificate/diploma.
5 | Course Learning outcomes e This course will help the student to understand the
(CLO) diversity of plants and evolutionary process in plant
kingdoms.

* It gives an accounts of plant adaptations from aquatic
condition to colonize terrestrial habitat.

e The changes in morphological, anatomical and
reproductive structures that propel plant evolution
can be investigated.

* The economic importance and significance of plants
in nature will be understood.

* They will be acquainted with locally prevalent
microbial diseases of plants and humans

6 | Credit Value 4 Credits
7 | Total Marks Max. Marks: 25+75 | Min. Passing Marks:33

Part B- Content of the Course

Total No. of Lectures- 60Tutorials- 0 Practical =0 ( theory 4 hours per week):

L-T-P:
Unit Topics No. of Lectures
I 1.1 History of Botany and Indian Contributions. 12
1.2Morphological = Characteristics of lower and higher
plants(Angiosperms).
1.3Types of leaves, Inflorescence, Flowers and Fruits.
1.4 Structure of Plant cell and cell organelles, Prokaryotic
and Eukaryotic Cells, types of Cell division.
1.5 Microscope structure and function of light microscope
(magnification and resolving power),
1.6 Various types of Microscopes: Bright field, Phase
Contrast, SEM and TEM.
II 1. Algae 12

1.1General characteristics

1.2Range of thallus organization, reproduction.
1.3Types of life-cycles in algae

1.4 Role of algae in nature and its economic importance.
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2Bryophytes :

2.1General characteristics, Ecology.

2.2Range of thallus organization, morphology,
anatomy(internal and external features) and reproduction
of any one Bryophyte.

2.3Economic importance of Bryophytes

111 1Pteridophytes 12
1.1General characteristics and morphology.
1.2Stelar organization and reproduction.
1.3Heterospory and seed habit.
1.4Economical importance
2.Gymnosperms
2.1General description and their distribution.
2.2Economical importance of Gymnosperms.
3.Paleobotany
3.1Indian contribution in Paleobotany.
3.2Brief knowledge of Fossils and Geological time scale.
14% 1Fungi 12
1.1 General characteristics and cell wall composition.
1.2 Mode of nutrition
1.3 Types of reproduction
1.4 Economic importance
1.5Parasexuality and Mycorrhiza
2.Lichens: Brief knowledge and their significance.
\% 1Microbes 12

1.1Brief outline of various types of Microbes
1.2Archaebacteria, Eubacteria, Cyanobacteria,
Mycoplasma, Actinomycetes and Virus.

1.3 Beneficial and harmful roles.

Keywords/Tags: History of Botany, Palebotany, Prokaryotes, Eukaryotes, Algae, Bryophyta,

Pteridophyta, Gymnosperms, Fungi , Mycorrhiza, Lichens, Bacteria, Virus

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

L

(VS I NS

=

Oladele Ogunseitan, Microbial Diversit
Blackwell,2008.

Pelczar, M.J et al., Microbiology, Tata McGraw-Hill Co, New Delhi,5th edition, 2001.
Presscott, L. Harley, J. and Klein, D., Microbiolog
edn., 2005.

Fritsch F.E., The Structure & Reproduction of Algae, Vol. I & Vol. II., CambridgeUniversity

y: Form and Function in Prokaryotes, Wiley

y, Tata McGraw- Hill Co. New Delhi,6th
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Press, Cambridge, U.K. 1945,

5. Smith, G.M., Cryptogamic Botany, Vol. I: Algae, Fungi, & Lichens, McGraw-Hill Book
Co., New York, 1955.

6. lanMorris,An Introduction to the Algae, Hutchinson, London, 1967.

7. Alexopoulos, C.J., Mims, C.W. and Blackwell, M., Introductory Mycology, John Wiley and
Sons, 1996.

8. Webster, J., Introduction to Fungi, Cambridge University Press2nd edn., 1999.

9. Cavers F., The inter-relationships of the Bryophyta, The New Phytologist, Indian Reprint,
Vol. 10, issue 1-2, p. 1-21, 1911. -

10. Parihar, N.S., An Introduction to Embryophyta: Bryophyte, Vol.1, Central Book Depot,
Allahabad, 1965.

I'l. Watson, E.V., British Mosses and Liverworts, Cambridge University Press, U.K, 1968.

12. Eames, A.J., Morphology of Vascular Plants: Lower Groups, McGraw Hill, N.Y., 1936.

13. Parihar, N.S., An Introduction to Embryophyta: Pteridophyte, Vol.Il, Central Book Depot
Allahabad, 1965.

14. Sporne, K.R., The Morphology of Pteridophytes: The Structure ofFerns and Allied Plants,
Hutchinson University Library, London, 1970.

I5. Bierhorst, D.W., Morphology of Vascular Plants, The MacMillan Co.,N.Y. and Collier-
MacMillan Ltd., London, 1971.

16. Coulter, J.M. and C.J. Chamberlain, Morphology of Gymnosperms, Central Book Depot,
Allahabad, 1964.

17. Sporne, K.R., The Morphology of Gymnosperms: The Structure andEvolution of Primitive
seed Plants, Hutchinson University Library, London, 1971.

18. Dutta, S.C., An introduction to Gymnosperms, Kalyani Publishers, New Delhi, 1984,

19. Sharma, O.P andShivani Dixit, Gymnosperms, PragatiPrakashan, Meerut, 2015.

20. Vasishtha, P.C., Botany for Degree students: Gymnosperms, revised edn.,S. Chand and
Comp. Ltd., N. Delhi, 2018.

21. Bhatnagar, S.P. andAlokMoitra, Gymnosperms, New age International (P.) Ltd., New Delhi
2000.

b

b

Suggested equivalent online courses:

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks : 100
Continuous Comprehensive Evaluation (CCE) : 25marks University Exam (UE) 75 marks

Internal Assessment : Class Test 15
Continuous Comprehensive | Assignment/Presentation 10
Evaluation (CCE):25 Total 25
External Assessment : Section(A) : Three Very Short 03x03=09
University Exam Section: Questions (50 Words Each)
75 Section (B) : Four Short 04 x 09 =36
Time : 02.00 Hours Questions (200 Words Each)

Section (C) : Two Long 02x15=30

Questions (500 Words Each)

Total 75

Any remarks/ suggestions:

CLV(/%’ ﬂ'ﬁ\
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Part A Introduction

Program: Certificate

Class: 1%'year Year: 2021

Session: 2022-23

Subject : Botany Practical

Course Code

S1-BOTAZ.{?

Course Title

Basic Botany Practical (Paperll)) - »

Course Type (Core Core Course
Course/Elective/Generic

Elective/Vocational/.....)

Pre-requisite (if any)

To study this course, a student must have had the subject of
Biology/ Life science/Agriculture in class 12th.

Course Learning outcomes o

(CLO)

the laboratory,

microorganisms.

* Interpreting plant morphology and anatomy of
various groups of lower and higher plants.
* Students will be able to identify the major groups of

Students will learn to carry out practical work in

6 Credit Value

2 Credits

o] Total Marks

Max. Marks: 25+75

| Min. Passing Marks:33

Part B- Content of the Course

OTotal No. of Practical- 30 HoursTutorials-

L-T-P:

00 -Practical (2 hours per week):

Unit

Topics

No. of Practical

ItoV

I

2

[ I S )

co

Study of various types of leaves , in florescence,
Flowers and fruits.

Understanding various parts of Microscope(simple and
compound microscope)

Study of plant cells (e.g. Onion etc.)

Study of permanent slides of Mitosis and meiosis
Study of Electron Micrographs of Cell and organelles
from Internet, You -Tube.

Identification of various algae from specimens, slides
and temporary mounts of water from nearby areas like,
Nostoc, Oscillatoria, Volvox, Spirogyra, Oedogonium,
Chara, and specimens and pictographs of marine algae
like Ectocarpus, Sargassum, Polysiphonia.

Study and identification of some Bryophytes like
Riccia, Marchantia, Anthoceros, Funaria and Field
visit.

Study of some fossils (specimens and slides )

Study of some Pteridophytes like Lycopodium,
Sellaginella, Equisetum, Marselia andstudy of any one

30

13
(D k-

e

Hs\

)

e
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10. Section cutting of Pteridophytes and Gymnosperms:
Stem, root and leaves

I'l. Specimen study of Pteridophytes and Gymnosperms
Cones

12. Study of fugal structures and preparation of temporary
mounts of Mucor, Rhizopus, Asperigillus, Yeast,
Pencillium, Alternaria, Albugo, Helimenthosporium.

I3. Permanent slides of Puccinia on host.

[4. Study of various fungal plant diseases

I5. Observation of symptoms of virus and bacteria on
plants.

16. Gram staining techniques

Keywords/Tags: Microscope, Algae, Bryophyta, Pteridophyta, Gymnosperm, Fungi

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

Is

(98]

Bendre Ashok and Ashok Kumar, A Textbook of Practical Botany, , vol. 1, Rastogi Pub.,
Meerut, 1984.

Pandey B.PModern Practical Botany,., vol. 1, S. Chand and Co. Ltd., N. Delhi, 17th edn.,
1999.

Singh M.P., Chaudhary S.B. and Sahu H. BA Textbook of Practical Botany,Daya Pub. House,
N. Delhi, 2005.

Shahezad, Akil Mohd., Practjcal Botany, Shanti Prakashan, Gwalior, 2016.

Elizabeth Margaret and Angela GPractical manual of Botany, vol.1, New Age (Pub.) Ltd.,
Delhi, 2007.

Suggestive digital platforms web links --

Suggested equivalent online courses: ---
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Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz 10 Viva Voce on Practical 15
Attendance 5 Practical Record File 10
Assignments (Charts/ Model 10 Table work / Experiments 50
Seminar / Rural Service/
Technology Dissemination/
Report of / Lab Visits/ Survey /
Industrial visit)
TOTAL 25 75
Any remarks/ suggestions:Practical may be adjusted accordingly by the teachers.

4y

(D k EEEHEM/
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Part A Introduction

Program:Diploma

Class™: BSc Year: Second Session:2022-23
Subject: Botany
1 | Course Code S2-BOTAI1T
2 | Course Title Plant Anatomy and Embryology
3 | Course Type (Core Major -1
Course/Elective/Generic
Elective/Vocational/.....)
4 | Pre-requisite (if any) To study this course, a student must have had
subject botany in B.Sc. I year/ certificate course.
5 | Course Learning outcomes o Students will learn the internal structure of plants. It
(CLO) will enhance the basic understanding of organization
of plant body by cells and tissues.
e Students will understand the dynamic mechanism of
plant pollination, fertilization and development.
e They will have hands on training on section cutting,
preparation of slides, study of pollen and ovules.
6 | Credit Value 4 Credits
7 | Total Marks Max. Marks: 30+70 Min. Passing Marks:33

Part B- Content of the Course

Total No. of Léctures— 60 Tutorials- 0 Practical =0 ( theory 2 hours per week):

L-T-P:

Unit

Topics

No. of Lectures

I

Meristematic and permanent tissues 12
1.1 Types of meristems,
1.2 Organization of Root and shoot apex

1.3 Simple and complex tissues.

1.4 Special type of tissues.

1.5 Structure of dicot and monocot root, stem and leaf
Kranz anatomy.

1.6 Pits and plasmodesmata;

1.7 Wall ingrowths and transfer cells.

1.8 Hydathodes, cavities, lithocysts and laticefers

Secondary Growth :
1.1 Vascular cambium — structure, function and seasonal

12
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activity.

1.2 Secondary growth in root and stem,

1.3 Wood (heartwood and sapwood).

1.4 Anomalous structures.

1.5 Adaptive and protective systems : Epidermis,
cuticle, stomata;

1.6 General account of adaptations in xerophytes and
hydrophytes.

1.7 Dendrochronology.

111 Embryology : 12

1.1 History and Importance of embryology,

1.2 Structure of flower, anther and pollen,

1.3 Micro-sporogenesis and Mega-sporogenesis;

1.4 Structure and types of ovules;

1.5 Types of embryo sacs,

1.6 organization and ultra structure of mature embryo
sac.

1V Pollination and fertilization 12

1.1 Types of Anthers and pollen,

1.2 Pollination mechanisms and adaptations;

1.3 Pollen pistil interaction,

1.4 Double fertilization;

1.5 Post fertilization changes,

1.6 Seed structure appendages and dispersal mechanisms.
1.7 Palynology and Scope ( a brief account)

\'% Endosperm & embryo 12

1.1 Endosperm types, structure and functions;

1.2 Dicot and monocot embryos;

1.3 Embryo- endosperm relationship,

1.4 Nutrition of Embryo,

1.5 Unusual features in Embryo and Endosperm,

1.6 Apomixis and polyembryony, Definition, types and
practical applications.

1.7 In- vitro fertilization

Keywords/Tags: Meristematic and permanent tissues, plasmodesmata, Hydathodes, cavities,
lithocysts, laticefers, Secondary Growth, Vascular cambium Wood, Xerophytes
,hydrophytes, Dendrochronology, Embryology , Embryo-sac,Pollination, Fertilization,

Embryo, Endosperm Apomixis ,polyembryony
- ~ Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Bhojwani, S.S. & Bhatnagar, S.P. (2011). Embryology of Angiosperms. Vikas Publication House Pvt. Ltd.
New Delhi. 5th edition.
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2. Dickison, W.C. (2000). Integrative Plant Anatomy. Harcourt Academic Press, USA.

3. Fahn, A. (1974). Plant Anatomy. Pergmon Press, USA.

4. Mauseth, J.D. (1988). Plan’g Anatomy. The Benjammin/Cummings Publisher, USA.

5. Evert, R.F. (2006) Esau’s Plant Anatomy: Meristems, Cells, and Tissues of the Plant Body: Their

Structure, Function and Development. John Wiley and Sons, Inc.
6. Johri, B.M.(1984)Embryology of Angiosperms.Springer-Verlag, Berlin Heidelberg.

7 Mahenshwari,P. Indroduction of embryology of Angiospem, Tata magrohill publication com. (1971)
8. Pandey, B.P. plant anatomy S. Chand & company (1986)

9. Pandey S.N. and Chaddha A., Plant anatomy and embryological development Publishing house Pvt.
Ltd.
Suggested Weblinks:

1. https://www.davuniversitv.org/images/fiies/studv-materiaI/EDU246%ZOBOTANY%202.pdf

2. https://gacbe.ac.in/pdf/ematerial/18BBO43C-U3.pdf

3. https://uou.ac.in/sites/default/files/slm/BSCBO-202.pdf

Suggested equivalent online courses:

Suggested Continuous Evaluation Methods :

Maximum Marks : 100; CCE : 30, University Exam (UE) : 70

internal Assessment: ' Class Test,

Assignment/Presentation
Continuous Comprehensive Evaluation (CCE): 30 Total 30
External Assessment : Section (A) : Objective Type

Questions

University Exam Section: 70

Section (B) : Short Questions
Time : 03.00 Hours

Section (C) : Long Questions

Total 70
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7. wead, ft. TR % quitsm &1 0 aRew, et fFur-Re afsafdi & (1971))
8. iz, . d. wiie Tt uw. =g ¢z Fudr (1986))

9. TR .. e T, e TRrel 4 aRs R TR grew e R (2011):
sgeifia Rfves wewl 37 foiw

1. https://www.davuniversity.org/images/files/study-material/EDU246%20BOTANY%202.pdf

2. https://gacbe.ac.in/pdf/ematerial/18BBO43C-U3.pdf
3. https://uou.ac.in/sites/default/files/sim/BSCBO-202.pdf
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Part A Introduction

Program: Diplbma |

| Ciass:

B.Sc. | Year: Second | Session: 2022-23
Subject: Botany
1 | Course Code S2-BOTA1P
2 | Course Title Plant Anatomy and Embryology, Practical
3 | Course Type (Core
Course/Elective/Generic Major-1
Elective/Vocational/.....)
4 | Pre-requisite (if any) To study this course, a student must have
the subject Botany, Life Science in first year/certificate
5 | Course Learning outcomes e Students will be able to recognize the different types
(CLO) of tissues system.
¢ Students will be acquainted with the internal
structure of plant root, stem and leaf
e Students will learn the technique of section cutting
and slide preparation
6 | Credit Value 2 Credits
7 | Total Marks Max. Marks: 30+70 =100 | Min. Passing Marks:33

Part B- Content of the Course

Total No. of Lectures- 00Tutorials-00 Practical-30 (2 hours per week):

L-T-P:
Unit Topics No. of Lectures
I-v 30

Helianthus .

Helianthus

pictures

1. Study of meristems through permanent slides and
photographs.

2. Study of Tissues (parenchyma, collenchyma and
sclerenchyma); Macerated xylary elements, Phloem
(Permanent slides, photographs)

3. Study of Monocotstem : Maize (Zea mays); Dicot
stem: sunflower (Helianthus); Secondary growth :

4, Study of Monocot root : Maize (Zea mays); Dicot
stem: sunflower (Helianthus); Secondary growth :

5. Study of Dicot and Monocot leaf

6. Study of anamalous structure in Achyranthes,
Boerhaavia, Nyctanthes through section cutting.

7Study of Xerophyte (Nerium leaf) and Hydrophyte
(Hydrilla stem). Plants.

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

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

10. Study of mature egg apparatus through
slides/photographs
11. Demonstration of different types of Pollination
and seed dispersal.
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12. Study of percentage germination of polien grains
in a given medium. '

13. Demonstration of pollen germination,
14. Types of ovules in plants and placentation through
temporary slides/photographs/permanent slide .

*Section cutting, study of pollen grains and stigma
through locally available plants .

Keywords/Tags:meristems, tissues, Monocot and Dicot, Root ,Stem ,Leaf, Anther, Female
Gametophyte, egg —Apparatus, Pollination ,Seed Dispersal, ovules ,Placentation

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
1. Johri B.M Experimental Embryology of Vascular Plants , Springer —Verlag Berlin Heidelberg
New York (1982)

Suggestive digital platforms web links

Suggested equivalent online courses:

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods: It is compulsory to get minimum passing marks in
Internal and External Assessment separately.

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance Practical Record File
Assignments (Charts/ Model Seminar / Rural Table work /
Service/ Technology Dissemination/ Report of Experiments
Excursion/ Lab Visits/ Survey / Industrial visit)
TOTAL 30 70

Any remarks/ suggestions:
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‘Part A Introduction

Program:- Diploma

Class: B.Sc. | Year:Second Session:2022-23
Subject: Botany
1 | Course Code S2-BOTA2T
2 | Course Title Industrial Botany
3 | Course Type (Core Major-2 / Minor / Elective
Course/Elective/Generic
Elective/Vocational/.....)
4 | Pre-requisite (if any) The course is open to all who have completed I year
certificate course in botany and other subjects
5 | Course Learning outcomes e This course will provide knowledge on plants and
(CLO) their parts used in various industries.
e Students will get an idea to establish plant based
natural product industry.
e This course will make the students self-reliant.
6 | Credit Value 4 Credits
7 | Total Marks Max. Marks: 30+70 Min. Passing Marks:33

Part B- Content of the Course

Total No. of Lectures- 60 Hours Tutorials- 0 Practical =0 ( theory 2 hours per week):

L/T/P:
Unit Topics No. of Lectures
I 1 Plants in Timber Industry: : 12

1.1 Timber yielding trees of India and their products
(Shisham, Sal, Teak, Deodar, Babool). '

1.2 Bamboo and Cane Industry.
1.3 Kattha’ Industry.
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Leaf Based Industries-
1.1 Utility products of leaf ( Palash, Banana).
1.2 Tea Industry (Production of various types of teas).

1.3 Leaf oil Industry (Mint, Camphor, Neem, Tulsi,
Eucalyptus and Lemon grass).

14 Leaves used as spices ( Kasoori Methi, Pudina,
Curry patta, Onion , Tejpatta ).

12

III

Flower based Industries —
1.1 Perfume pfoducts of Gulab, Jasmine, Henna,
1.2 Color industry (Food and Holi colors).

1.3 Raw material for Fermentation (Mahua).

12

v

'| Fruits and Seedsbased Industries-

1.1 Jams, Jellies, Juice, Sauce and Pickles.
1.2 Poha and Daal Industry.
1.3 Edible Oil Industry (Groundnut, Soybean)

1.4 Starch, Glucose, and Dextrose Industry.

12

other parts of plants based Industries-
1.1 Sugar and Jaggery Industries.
1.2 Jute and Agarbatti stick making industry.

1.3 Project proposal preparation for establishment of an
industry.

1.4 Grants and funding provider organizations of India.

12

1.1 Keywords/Tags: Keywords-Timber, Bamboo, Cane, Jute, Tea Industry, Oil yielding leaves,

Perfumes, Leaf spices, Fermentation, Food colours, Edible oils, Food preservation techniques,
Sugar industries.

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Gerald E Wickens Economic Botany , principles and Practice, Kluver Academic Publishers(2001)

2. Kocchar , S.L. Economic Botany , Cambridge University Press, UK(2016)
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3. Simpson, B.B. and Ogorzaly, M.C. Economic Botany, Tata Macgray Hill Publisher(1986)
Suggested online material:

1. https://krishi.icar.gov.in/ispui/bitstream/123456789/19815/1/Timber.pdf
2. file:///C:/Users/CSP/Downloads/7B.pdf
https://swsu.ru/sbornik-statey/pdf/11 chapter%202.pdf

Suggested equivalent online courses:

A'S.dggézéﬂted VContlr-n‘Jblu.s Evaluation-Méthods :b
Maximum Marks : 100; CCE : 30, University Exam (UE) : 70

Internal Assessment: Class Test,
Continuous Comprehensive Evaluation (CCE): 30 | Assignment/Presentation Total 30
External Assessment : Section (A) : Objective Type
University Exam Section: 70 Questions
Time : 03.00 Hours Section (B) : Short Questions
Section (C) : Long Questions
Total 70

Note: Field Visit/project report in any specific topic can be prepared by the Students.



Mobile User


CEAIRE R R L ER ICDE L]

T f%k'-ﬁtrr e fefiwead | 992022 TT:2022-23
[EERECE LTI
1 | 9T T FT IS S2-BOTA2T
2 | wrerme w1 AreE A FeriaeTe-
3 | qTeuEE FAFR A -2/ WA [ s
)P/ S e/ e
T Rea/arneTa(...../
4 | qaTIET (Prerequisite) gt % g gem: feflt ff e d A T w usmn ar
(af A€ ) wehaT gl o & 7 wféfhe wrd Ty )
5 | IrEuswe stegE it o I TSI (AT SR § SRR g T 9789 T
TRerfeerat (1 @i ST WL T ST T&1T T
sMSeT)) CLO) o GET R AT 9 STETRT Wi Serre ST et
HEAhT AT TR
o I UTSTHHA ATy i req AT ST |
6 %@E‘Iﬂ?{ 4
7 | gl 3 SHferehera af: 30470 = 100 | ~gFa SO &ieF; 33

A 9 -grees W vy

ST Hl F G- 60%@%&?—0% 0 ¥ar ) 04 ST JiawaTg : L-T-P:

TS IELE HTEAT T G&T
I TR THST ST & ey 12
1.1 9TRT & TARAT AheT STTET 87 TF I IS |
(efter, |Te, |, [T, |
1.2 &7 i Sq 3=l
1.3 FHeT. 3T
1 =AY STETRT ST 12



Mobile User


1.1 IO & STIRM ST (TATET, Hhett))

1.2 =1 SERT( AT Y1 6 =91 7 SeqTe)

1.3 TRAET & ST O ST (TET, HE, 9, Tore,
TR, i qT a7

1.4 FET % ©F § STANT Y 1 F7eAt Tierat (Fdy J=,
TR, H IT, ST, ST =)

I T TR SHRT 12
1.1 I[EATe, THET,SACHEET o 5 ITE |
1.2 G SN (G S{T et 6 )
1.3 %m%%qWW(ﬂEW)I

v Fe 3T A7 sreTRT S=T- 12
1.1 ¥, Sttt @, 919, SR,

1.2 TIgT ST T ST
1.3 QT a ST (FIThedT, AT FIATH))
1.3 T, TEIST T THFASIST I

v Y o ST WIT TR ST 12
1.1 =T sfiR e S=

1.2 S[C 3R SRS T 7 SN

1.3 IRIIT TG X T TR ST &1 ST,
1.4 WG % IR ST B yerar drsT

R fAg (Fras)/&T: Tefternsdt, T, 39, 2, Tree, SasSarei R, o,
qE TS T T, Fhvae, Qe Wrere, @rer Saweraor aais . SI9T SEiT

ARl - Re STeqae |aee

TS q&Ten, Ga¥ qeae, 7 ETe

LT TETTF TEah AIV/eT=T TS S Tee/TaT o
AT T (e
1. e e, snids aveay Rgid o Sfeew, Fgax ghefs afdas) 2001)

2. %Y, Q.U ST gaeaiaias, St feafer ¥, ) 2016)
3. T, St .2 Teiett, T ot s aveafRfae, cer dwifae ) 1986)



Mobile User


e RiSew Sewid 37 [
1. https://krishi.icar.gov.in/ispui/bitstream/123456789/19815/1/Timber.pdf

2. file:///C:/Users/CSP/Downloads/7B.pdf

https://swsu.ru/sbornik-statey/pdf/11 chapter%202.pdf
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Syllabus of Practical Paper

_ o Part A Introduction
Program: Diploma | Class: II year | Year: 2022 | Session: 2022-23
Subject: Botany
1 | Course Code S2BOTA2P
2 Course Title Industrial Botany / Practical
3 | Course Type (Core Major-2 / Minor / Elective
Course/Elective/Generic
Elective/Vocational/.....) .
4 | Pre-requisite (if any) To study this course, a student must have
the subject Botany, Biology, Life Science in First
Year/Certificate.
5 | Course Learning outcomes e students will be able to recognize different parts of
(CLO) plants used in plant-based industries
* This course will provide practical knowledge to
establish small or large scale plant based industries
6 | Credit Value 2 Credits
7 | Total Marks Max. Marks: 30+70 =100 | Min. Passing Marks:33

Part B- Content of the Course

Total No. of Lectures-00 Tutorials-00 Practical 30 Hours (02 hours per week):
L-T-P:

Unit Topics : No. of Lectures

I-v 1. Preparation of Holi color’s from locally available flowers 30

2. Preparation of food colors from locally available flowers

3. Perfume extraction process by distillation method

4. Preparation and preservation techniques of jams, jellies and

prickles.

Extraction and preservation of juices (lemon and orange etc.)

6. Preparation of different types of teas (Tulsi tea, lemon tea
etc.)

7. ldentification, collection and extraction of oil yielding leaves.

8. Identification, collection and specimen preparation of leafy
spices.

9. Hands on training for preparation of "Douna and Pattal" using
Palash and Banana leaves.

10. Visit to any plant based industry.

11. Herbarium preparation of different parts of plants used in
various industries
*Practicals can be performed according to availability

b

Keywords/Tags: Holi, food colors, Perfume extraction, jams, jellies and prickles , juices preservation
techniques, oil yielding leaves, leafy spices, Palash and Banana leaves
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Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

Suggested digital platforms web links

Suggested equivalent online courses:

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks : 100

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

It is compulsory to get minimum passing marks in Internal and External Assessment separately.

Internal Assessment Marks External Assessment | Marks

Class Interaction /Quiz Viva Voce on
Practical

Attendance Practical Record File
Assignments (Charts/ Model Seminar / Rural _ Table work /
Service/ Technology Dissemination/ Report of Experiments
Excursion/ Lab Visits/ Survey / Industrial visit)
TOTAL 30 70

Any remarks/ suggestions:



Mobile User


AR T 97 YIS

A e T : B.Sc. . fofiar TT: 2022 ~ 23
(ERRREC ISR
1 TSR HT FHIS S2-BOTA2P
2 TSI T o e aweat e R
E QTSI T THCG(FL R /| A —2/ q139< / T5has
Tl fFed/ ST goliaea/ :
FIRIAA . .0..)
4 Taer(Pre-requisite) T FIE T LAIT A F forw, B3 vy
(R D) FeeqtaLre / i / s v sreae FaT o Ay
/ gTor o= § R |
5 TSI STELTI T TiRerroe ] o TAemefT oTd senRa Seit & SuTRiE arer
(FrEaTeTSEHT) (CLO) qtert 3 s sttt i g we
o IF YTERRA GiE T 98 39 =R 1Y sremia
 SEINT T A % T SAregTies S e
T
6 EOcCeIn 02
7 FeTe stfereer™ oi: 30+70 =100 | ~yaw S<vt of: 33

AT §- qT5awA T ey

ATEAT *ht FoEeAr-00- SEIRAF-00- TR -30- (3 wamg 02 5 H); L-T-P:

s | R =TT
| T e
V| 1. ST S E Iueredy Tl gl AT 39T HRAT 30

2. ST §F § STl G & Gl T TR AT

3. sreae At g g Rndor withaT &t stegae s

4. S, ST ofT STATR AT AT Si) ST qEelE T ST T
5. | (19 i< Ta<r i) 1 el afx E¥eqer 7 STedae STl



Mobile User


6. Faferer Jerre &t =y (gt it =, g i 9 anfe) dur s
7. 3 3 arelt aRRrdt i g, $g s Fens S s S5
8. TNIGR Tl T TG, TG 3 THAT FITC HEATI

9. TS S Y o AT & AT AR U FATC FC T TR |

10. Tl aert seTRa sfentis 3ers &7 9w |

11. R Sen 9 wee wte 3 fAfSer a & gs iR U w7

*ITRITRI & ST T SUeaT 3 e 39T ST ol 3

a1 fag (Fe<)/T Freft, @Ter G, 5= Reewdor, S, Seft o< sm=me , < Sxeror qatiss, 3 3 arer
T, TR TS, TRATeT S el & I

T |- AR Sreaae e

TS Tieh, HEH TEeh, (=T QT

WV E-Srgei e weariener At

TR FaT et [t oiale ok ey Jeaiee § sl 89 2 gore gere <M
TSI 31T 3rfare & |

FET | G941 [/ T | | g Hifees
CIREL)
Sufeerfa T ReAlE wree
FETETHE (Fre/atea/ATR AT a7 st ST/ IAT
TETY/ FHOT (Terena ) Y R /aaeror/saremer
g (et oe)/stentiT am=r
I T 30 70



Mobile User


: &

Department of Higher Education, Govt. of M.P.
Under Graduate Annual Pattern syllabus
As recommended by central Board of Studies and approved by Governor of M.P.

9o e 39T, 23 I
wias HeRl @ ford aiffe ugfa AR wIgEsH
DY YT AUSH gRT ST TUT HOY0 & AU g AR ed

¥ 2022-23 j E
Class/ %=1 : B.Sc. g =
Paper/ ¥¥ =X : First / weH| N
Subject/fwg : ‘Botany /39wfy REm
Title of Subject Group : Plant Physiology and Biochemistry
favy wiyg =1 diw : Ueq ST gd e /A
Compulsory /Jf@Erd : Compulsory
Max. Marks sffmaq : 40+10 = 50

Unit-1 | Plant water Relations : Properties of water, Importance of water in plant life,
Diffusion, Osmosis & Osmotic relation to plant cell. Water Absorption. Ascent
of Sap. Transpiration : Structure & Physiology of Stomata, Mechanism of
Transpiration, Factors affecting the rate of Transpiration.

Ry S WAy : W B O, UIRY ShaA H Sl BT HE, fANRYl, URTERYT T urey
RGBT B WERT FaeT, ST AT}, THARIE |

FTNTESH ;1 B GEET U ifda, areded 9 hafafty, e & uifda wee
AT RS |

Unit-2 | Plant Nutrition,Biomolecules & Metabolism: Mineral Nutrition, Essential
Macro & Micro Nutrients and their role, Absorption of mineral nutrients and
Hydroponics, Translocation of organic solutes.

Biomolecules: Structure classification and functions of Carbohydrates Amino
Acids, Proteins and Lipids. Nitrogen fixation, Nitrogen and Lipid metabolism.

Teq QLS 3] T SUNEY : @S diwvr, aaead dH d oY ONE T U S
e, @IV SIaUil BT TN, el Haeld, Brefrp ATy BT TR |

IMAF A - FelEEge, WA o, W R fafts &1 W aefieser diR @ |
Treeidd Rerdierer, Figgie Td a1 SuTuEd |

Unit-3 | Photosynthesis : Chloroplast, Photosynthetic pigments, Concept of two
photosystems, Light reaction, Red drop, Emerson’s effect, Dark reaction —
Calvin cycle, Hatch & Slack cycle, CAM cycle, Factors affecting rate of

photosynthesis & Photorespiration.
UBTY LAY : TR, YHE GIEd doid, & FHME dF Pl AGUNO, Hebrel
sffpaT, siueR fAfFar, Y€ FU, $IRET YW@, Boifad ok, 89 U4 Wi am, W ¢

S == Lo e S $or
%/@.@M W 9
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Unit-4 | Respiration : Mitochondria, aerobic and anaerobic respiration, fermentation,
Respiratory coefficient, mechanism of respiration — Glycolysis, Kreb’s cycle,
Pentose Phosphate Pathway, Electron transport system, Factors affecting rate of
respiration, Redox potential and theories of ATP Synthesis.

A © HIGEIPI(~gdl, A Ta IR 994, fHva wowe qons, wawE @ fharfaf —
wwﬁﬁﬁwﬁmﬁWW%@WW#@WWMMWHHEW R P gafag
e qTel BRG, ATFAHT — == g, v g Tvamy @ g |

Unit-5 | Enzymology & Plant Hormones :  Classification, nomenclature and
characteristics of Enzymes, Concept of holoenzyme, apoenzyme, co-enzyme
and co-factors, Mode & mechanism of enzyme action, Factors affecting
enzyme activity.

Plant Harmones : Discovery, Structure mode of action and role of auxins,
Gibberellins, Cytokinin, Abscissic Acid and Ethylene.

Yoghidol U9 Ureg BEE e @ affamw, Amewer g9 sifiemerfre T,
ﬁmwﬁQWH@fmvmqumﬁﬁwmmnwmnﬁmmwﬂw
fsharfafer, vorgd fobar & y9Tiag wRA a1 SRS |

ey H ; onfdeH, fSrerfem, waeem™E, tiite s td goiiel= &) @, SReET
14 ol wd AP |

SUGGESTED READINGS : -

1. David, L.N. and Michael, M.C. 2000. Leheniger’s Principle of Biochemistry, Macmillan worth
Pub. New York, U.S.A.

Gengulee, H.C. Das, Datta, C. and sen, S. 2007. College Botany Voll. I, New Central Book
Agency (P) Ltd. Kolkata, 700009

Hopkins, W.G. 1995. Introduction of Plant Physiology Pub. John Wiley and sons, New York.
Taiz & Zeiger, E, 1998. Plant Physiology. Sinauer associates, [nc. Pub. Massachudctts US.A.
Salisbury & Ross — Plant Physiology.

Devlin - Plant Physiology .

Verma, S.K. & Verma, M.A. 1995. Text Book of Plant Physiology & Biotechnology. S. Chand &
Company,

Verma, V. 1995. Plant Physiology, Emkey Pub.
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Department of Higher Education, Govt. of M.P.

_ Under Graduate Annual Pattern Syllabus
As recommended by Central Board of Studies and approved by the Governor of M.P.

o Rt f39rT [ovo A
s weel & fog aiffe vgfy SR ugums
P FERI qveH GRT AR T4 HoWo B STl T e

A 2022-23
Class /&1 : B.Sc. g af
Paper /9% 93 : Second/fgdrg
Subject /fawg S Botany
Title of Subject Group 7 Cell Biology, Genetics and Biotechnology
fawg wg o e : PINRHT IS, IR @ Sy g
Compulsory /fart : Compulsory
Max. Marks 3f¥&as : 40+10 =50

Particulars/fqavor

Unit-1 | The cell envelops and organelles: Techniques of cell biology, Prokaryotic and
Eukaryotic cell structure and plasma membrane, lipid bilayer structure,
functions of the cell wall. Structure and function of cell organelles: Nucleus
Chloroplast, Mitochondria, Golgi bodies, ER, Peroxisome and Vacuole. Cell
signalling and cell receptors, signal transduction.

FINN@T AR TG PINGET : ST Nl & deiel, gdiie @ qoaie
DIH W=7 | o RBreet!, fgveadia fafs 9=, st fa & o | SRR
B AT UG B . BRD, BRA dBd, HIGSIBICRA, TeviibE, id: T SIoraT,
TR Ud RiGa®1g | B Ghds vd SIRme I8 | Wdd uRTE |

Unit-II | Chromosomal organization : Structure and functions of Chromosome,
centromere and telomere. Nucleosome model, special types of chromosomes,
Mitosis and Meiosis. Variation in chromosome Structure : Deletion,
Duplication, Translocation and Inversion; Variation in chromosome number,
Euploidy, Aneuploidy, DNA: The genetic material, DNA Structure and
replication.

TOREA |TS : HEEE, AR @ AR B AmRat vd & | Yo Afsd |
faeIY TR & HHERE, FRE T4 SERE [T | o wvaen ¥ fafean - e,
fEToM, TRl U§ Afcreriten]er | R Wen IR ) e, wwwiae | €
UA.Y, : 3Tgifdis varRl | SIuAY. 3 GREET T6 g |

Unit-III | Genetic inheritance: Mendelism: Law of Dominance, laws of segregation and
independent assortment; Linkage analysis; Interactions of genes. Cytoplasmic
inheritance, Mutations: spontaneous and induced: Transposable elements; DNA
damage and repair. |} * A .
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ai¥e Tl : Fvseare: waIRAr o1 Rigia, gedeRyr U9 wdw ouags @ faE,
ggerar fRvewy, o9 @ s At | iR sy gamfy, SaReds: @, ORe
IR, TR d9d | SIgAY. &f vd guR |

Unit-IV | Gene : Development of Genetics, Structure of Gene, Gene verses allele genetic
code, transfer of genetic information; Transcription, translation, protein
synthesis, t RNA, and ribosomes. Regulation of gene expression in prokaryotes
and eukaryotes. Organic evolution — Role of RNA in origin and evolution.

O Al o A, ST $1 HRe, SfF ok g faded SR, snearting
Bre, ARG AT P WIFRY, MG IFaIE, NET HIAYU, TIHHR IR,
Wlmﬂ%ﬁm@mﬁﬁﬂqaﬁwﬁﬁﬁmﬂlm JRTAY
) Id AR SREs # e |

Unit-V | Plant Breeding : Introduction, Methods Selection and Hybridization (Pedigree,
backcross, mass selection and bulk method)

Biotechnology : Definition; basic aspects of plant tissue culture; cellular
totipotency, differentiation and morphogenesis Important achievemements of
biotechnology in agriculture.

Genetic engineering: Tools and techniques of recombinant DNA technology;
cloning vectors; biology of Agrobacterium; vectors for gene delivery and
marker genes. DNA fingerprinting genomic and cDNA llbrary Gene mapping
and chromosome walking.

Biostatistics: Introduction and application.

ey AR e, faf, =g wE wawer (@enach, sRdaRe, | 9, o (R)
ST Wenfia : g, IR e WauE &7 ITIRA O, BT Sreriey,
Td Ahiome, SE HEnfey @ B ¥ e Sustedr |

Igaie AMTIRA : TRve AT TR $ AR vd aENe, A A8,
THeFERIH 1 AfddH, o Rfeed & aes g A i, Ay FE B |
IR o WENgAY. ge), SfiF 3T @ o arfder |

g \ifkerd!: uRe™ U9 U |

SUGGESTED READINGS :-

1. Alberts B.D. Lewis, J. Raff, M. Rubers, K. Nad Watson L.D. 1999 molecular
Biology of Cell Garland pub.Co. Inc. New York, U.S.A.

2. P.XK. Gupta 1999 a text Book of Cell and Molecular Biology Rastogi Pub. Meerut
India.

3. Kleinsmith L.J. and Molecular Biology (2™ edition) Harper Collins College Pub.
New York USA.

4.  P.K.Gupta Genetics Rastogi Pub. Meerut.

5 Sinha & Sinha Cytogentics & Plant Breeding Vikas Pub
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PRACTICAL SCHEME

B.sc. 11l Year (BOTANY)
Session 2022-23

(BASED ON PAPER 1 & 1I)

Exercise based on Physiology -
Biochemical Test -
Exercise based on Cytology -
Exercise based on Genatic Problem -
Spotting (01-05) -
Viva Voce -

Sessionals -
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