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Part A Introduction

Program: Certificate Class: B.Sc. | Year:2021 Session: 2021-22
1*'year
Subject: Botany
1 | Course Code S1-BOTA4LT"
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

[.3 Relation of plants to man and relation with other

services

1.4 Various disciplines of botany and theirapplications to

human welfare

I 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.

I.3Bioremediation: definition and types

111 I.TAncient agricultural practices. 12
1.2Modern agriculture practices: Polyhouse, Drip
irrigation, hydroponics, computer-based agriculture,

Ct//w V}l&qf\”’\
LD¢ e &Hﬂ*’/
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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

v [.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)

A% L.1Plant 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
L.5Introduction 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. NegiS.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

T
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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 =
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
1%'year

Session: 2021-22

Subject: Botany

1 Course Code

S1-BOTALP

|8}

Course Title

Applied Botany Practisal (paper. i)

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

5

2
.

Preparation of soil health card of any agricultural
field

Study of vermicompost and composting of kitchen
waste

Use of BLAST and FASTA

Prepare the list of important air, water and soil
pollutants of local areas

Plant tissue culture technique: sterilization,
inoculation, culture media, acclimatization and
hardening,

Preparation of list of ethnomedicinal, food, fibre
plant locally available

Tools of recombinant DNA technology:
Restriction, enzymes, plasmid vectors, other
enzymes

Study of global warming, acid rain and water

o
Qm,k-w'SHf’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:
I
2

6.

7

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

Levetin E. and Mcemahon 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

C{;wc/)’ L
(Dv ke D2 )
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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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I, 7ATH, 1955,

6. ZIT9 AITA, An Introduction to the Algae, ZfEmemTa o EasTes, @a,1967.

7. TFEAIAE, §1S., #iE, €Y, g5, 3T s, TH., Introductory Mycology, ST faer
e &, T, 1996, '

8. e, 3., Introduction to Fungi, Ffest fEreafaemes 3=,7. %., 2nd edn., 1999.

9. ¥9¥ UH., The inter-relationships of the Bryophyte, ¥ ®Tzeraifres, qTadd ggam
Vol.10, issue 1-2, p. 1-21, 1911.

10.91@TE, TA.TA.,An Introduction to Embryophyta: Bryophyte, Vol.I, et g 2T,
TATETETE, 1965.

11. 91294, 2.41., British Mosses and Liverworts, ot fEreafaeme I, 7. %.,1968.

12.5¥9, TS, Morphology of Vascular Plants: Lower Groups, #=i-[2<r & s+, =2,

1936.
13.9142%, TA.TH., An Introduction to Embryophyta: Pteridophyte, Vol.Il, &ger g f2dT,
TETETETE, 1965.

14. €914, . A., The Morphology of Pteridophytes: The Structure of Ferns and Allied
Plants, gf=ma+ Eratazmas qeasre, @&+, 1970.

15. fauzges, €185, Morphology of Vascular Plants, F{Her =T, =1ats «ie Fifera<-
Fertaaq fafaes, @&, 1971.

16. w2, ST.UH.SAT Y. 3. J#a2f, Morphology of Gymnosperms, &zer g feuT,
TATETETE, 1964,

17.¥914, . 9¥., The Morphology of Gymnosperms: The Structure and Evolution of
Primitive seed Plants, g+ fErsafa=mas qeasray, @&+, 1971.

18.3T, TA.HY., An introduction to Gymnosperms, FeaTf} TeTer, 75 =eelt, 1984,

19. ¢T8T, 3711, 3% foraTT <Ifara, Gymnosperms, SRTTa T=h19e, #33, 2015.

20.7f9rg, 41.51., Botany for Degree students: Gymnosperms, revised edn.,UH. 973 U
=t. fofaee, 9% fReedT, 2018.

21. 9T, TH. 4T, X A1 92471, Gymnosperms, 7US gexye (q1.)frfiee, 7%
fa==tt, 2000.
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Part A Introduction

Program: Certificate Class: BSc-I | Year:2021 Session:2021-22
Subject: Botany '
1 | Course Code S1-BOTA2T !
Course Title Basic Botany (paper:ID)
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
diversity of plants and evolutionary process in plant

(CLO)

kingdoms.

can be investigated.

in nature will be understood.

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

¢ The changes in morphological, anatomical and
reproductive structures that propel plant evolution

* The economic importance and significance of plants

e 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.
2 p
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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

I11 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.
10% 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.
Vv 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:

1

.

(V8]

Oladele Ogunseitan, Microbi
Blackwell,2008.
Pelczar, M.J et al., Microbiology, Tata McGraw-Hill Co, New Delhi,5th edition, 2001.

Presscott, L. Harley, J. and Klein, D., Microbiology, Tata McGraw- Hill Co. New Delhi,6th

edn., 2005.
Fritsch F.E., The Structure & Reproduction of Algae, Vol. I & Vol. II., CambridgeUniversity

al Diversity: Form and Function in Prokaryotes, Wiley
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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 Bryo
Vol.10, issue 1-2, p. 1-21, 1911.

10. Parihar, N.S., An Introduction to Embryo

Allahabad, 1965.

I'1. 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.ll, 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, Morpholo

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.

phyta, The New Phytologist, Indian Reprint,

phyta: Bryophyte, Vol.I, Central Book Depot,

gy of Gymnosperms, Central Book Depot,

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 :
Continuous Comprehensive
Evaluation (CCE):25

Class Test
Assignment/Presentation
Total

15
10
25

External Assessment :
University Exam Section:
75

Time : 02.00 Hours

Section(A) : Three Very Short
Questions (50 Words Each)
Section (B) : Four Short
Questions (200 Words Each)
Section (C) : Two Long
Questions (500 Words Each)

03x03=09

04 x 09 =36

02x15=3

Total 75

Any remarks/ suggestions:

A/W C/}U
L
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Part A Introduction

Program: Certificate

Class: 18tyear Year: 2021

Session: 2021-22

Subject : Botany Practical

1 Course Code

S1-BOTAZ2.P?

Course Title

Basic Botany Practical (Paper@l)) - -

%) 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 of
Biology/ Life science/Agriculture in class 12th.

W

(CLO)

Course Learning outcomes o

the laboratory,

* Students will be able to identify
microorganisms.

Students will learn to carry out practical work in

* Interpreting plant morphology and anatomy of
various groups of lower and higher plants.

the major groups of

6 Credit Value

2 Credits

ey Total Marks

Max. Marks: 25+75

| Min. Passing Marks:33

Part B- Content of the Course

OTotal No. of Practical-

L-T-P:

30 HoursTutorials- 00 -Practical (2 hours per week):

Unit

Topics

No. of Practical

ItoV

I

o

[ S U]

Study of various types of leaves , inflorescence,
Flowers and fruits.

Understanding various parts of Microscope(simple and
compound microscope)

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

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, Volvoy, 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 F ield
visit.

Study of some fossils (specimens and slides )

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

30

o
(Db

ez |

-\
gl
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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.

14. 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

(U8)

Suggested Readings:
I

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

Pandey B.PModern Practical Botany,., vol. I, 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.l, New Age (Pub.) Ltd.,
Delhi, 2007.

Suggestive digital platforms web links --

LSuggested 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 ) 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.

by

(D k f‘g%
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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.

S I fawmr Howo wem
e TERl @ forg Tife ugfy SR urgusmH
BHIG YT AVSH GRT IURIT TAT HOWO B ISIUTA FRT AR

T 2021-22
Class /®em : B.Sc. fgchy o
Paper /v u= : First/wes
Subject / fawg : . Botany
Title of Subject Group : Taxonomy and Embryology of Angiosperms
v wE &1 difs : angardiforat @t wffe g gt
Compulsory /3ifard g Compulsory
Max. Marks & g 40+10 =50

Particulars/faze

Unit-1

Taxonomy : Origin and Evolution of Angiosperms: Principles and rules of
Botanical Nomenclature, Museum, Herbarium and Botanical Gardens;
Comparative account of various systems of Classification of Angiosperms:
Bentham and Hooker, and Modern trends in Taxonomy including Molecular
taxonomy. APG IV System.

iffa - [ &7 S Ud e | aeafie Aeexer @ Rigia gd fan, ausien
ORI TF Tfie SaM, srgaaioral & aiffexor & Rt J3f o1 gomors seaa:
S T B B ugfa | affe F amyfe waferdt v amoifde o, il 1v aefa)

Unit-T¥

Taxonomy : Terminology for plant description in semi-technical language:
Diagnostic  characteristics and Economic Importance of Families -
Ranunculaceae, Brassicaceae, Malvaceae, Rutaceae, Fabaceae, Apiaceae,
Magnoliaceac, Rosaceae, Dipterocarpaceae and Cucurbitaceae.

Ty : Mol & arafde Aaver o st THe wearaed | Wagerd, e, Ao,
T3 3nfdfe AEed |

Unit-III

Taxonomy : Diagnostic characteristies & Economic Importance to Families —
Rubiaceae, Asteraceae, Apocynaceae, Solanaceae, Lamiaceae, Euphorbiaceae.
Liliaceae, Poaceae, Asclipiadaceae, Verbenaceae, Arecaceae, Musaceae and
Orchidoceae

QWWWW@W@@WE%WH&W@WWI

Unit-IV

\”\ -

Embryology : Concept of flower as a modified shoot. Structure of Anther,
Microsporogenesis and Male Gametophyte. Structure of Pistil, Ovules,
Megasporogenesis and Development of Female Geametophyte (Embryo Sac)
and its types. Pollination — Mechanism and Agencies of Pollmation, Pollen

V

\90

o /1

2= Wﬂ/w\ %}X o B e 7%

Aj\/_
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Pistil interactions and Self incompatibility.

IR : g9 v wUIART W1 @) SURY | WRETHIY @) el AGEISIY[eT gd TR
FHPIRMAE | FHax B G, SUS, TRAI, 7181 JHdgHg & 9o (o
BIY) TG UPHR | WRTV—RATY & GHAT 0d o)), WA SHow 3 IRERE far @
31T |

Unit-V | Embryology : Double Fertilization and triple fusion. Development and types of
endosperm and its morphological nature, Development of Embryo in Monocot
and Dicot plants, Polyembryony and Apomixis, Application of Palynology,
Experimental Embrylogy including Pollen storage and test tube fertilization
Fruit development and maturation, seed structure and dispersal. Mode of
Vegetative Propagation.

R : RN T BT e @ e, TeR U9 SEe STEIReE i |
THRATA 3R R gl § g &1 e agE 1@ s w/A e @
FTA, WTerd WP Td W wuRe, weEdl (O oE) e ww @ A
IRYFad T4 SHSHT N9 MER Wel &1 URe™ Ud uRudgear, dio1 @1 WRem U9
T | FE yarH & geR |

SUGGESTED READINGS :-

. Gangulee, H.C., Das, K.S. And Dutta, C. 2007 College Botany Voll. I, New Central
Book Agency (P) Ltd. Kolkata, 70000

) Heywood, V.H. & Moore, D.M. (eds) 1984. Current Concepts in Plant Taxonomy
Academic press, London.

. Jones, S.B. Jr. And Luchisnger, A.E. 1986, Plant Taxonomy (III edition) Mc Graw
Hill Book Co. New York.

. Maheshwari, P. 1978. Plant Embryology. Pandey, B.P. 2010. A Text book of
Botany-Angiosperms, S. Chand & & Company Ltd. Ramnager, new Delhi-110055.

. Radford, A.E. 1986. Fundamentals of Plant Systematics, Harper and Row, New
York.
Shrivastava and Das, Modern text book of botnay vol.IIIl & IV.
Singh, V., Pande P.C. and Jain, D.K. Structure & Development in Anglosperms

: Rastogi Pub]lcatlon Meerut. (Q/% %ﬁ/ M
> (o 14
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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.

9= i T [owo e
T TR @ g affe ugh IR ueaw
Wmmm@rﬁmmqoma%mmmﬁa

|A 2021-22
Class /38T : B.Sc. fgdig af
Paper /¥ 13 : Second/fgfy
Subject /fwa H Botany
Title of Subject Group i Plant Ecology, Biodiversity and Phytogeoraphy
fava wg @1 Oe : ey giRRufda), g fafdwar v geg Afaeh
Compulsory /3ifard : Compulsory
Max. Marks sfir@aa ; 40+10 =50

Particulars/fdazo

Unit-1 | Ecosystems : Structure and types, Biotic and Abiotic components, Trophic
levels, Food Chain, Food Web, Ecological Pyramids, Energy Flow, Concept of
Biogeochemical Cycles: Gaseous Liquid and Sedimentary cycles: Carbon,
Nitrogen, Water, Phosphorus and Sulphur cycle.

TIRRARE T : a1 UF YBR WifdE: @ snifde ued, 901 Wi, WRISRIe @ierd,
RS e, Sui yaE | Sig -eaie 9% auRen, WY, 57 o Eeds
b PBIEA, LIS, ST, BIABRY Yd FehR #0b |

Unit-II | Ecological adapations : Morphological, Anatomical and physiological
responses water adaptation (Hydrophytes and Xerophytes) Temperature
adaptation (Thermoperiodism and Vernalization), Light adaptation (Heliophytes
and Sciophytes), Photoperiodism, Plant Succession: causes, trends and
processes, Types of succession — Hydrosere and Xerosere.

TIRRRIE SIae ¢ STHINDY, AARDT TN HIEPT P, Tl IFFoHe (TAgrIg T
AHEEAE), AUHH Sgaed (AUPifer gd awdieRv)) Uer qmed  (FHRRrEh den
)mé‘rlz‘haﬂf%rmwaww HRO, WgRT T Ul IHET & UBR
ETSRINRR (STt 3rgersvy) SRRR, (er srgem)
Unit-III | Biodiversity & Poputation Ecology : Distribution patterns, Density, Natality,
Mortality, Growth curves, Ecotypes and Ecads : Community Ecology:
Frequency, Density, Abundance, Cover and Life forms. Biodiversity : Basic
concept, definition, Importance, Biodiversity of India. Hotspots, in situ and ex-
situ conservation. Biosphere reserves, Sancturies and National parks of
Madhya Pradesh. Endangered and Threatened species, red data book.

JaRfdar vd seEen TRRUR@ : fAww g, wv@ TeRR. TR, 9feas,
SPICIEY T4 ged, e URRIR@ : ogf, u9@, Igadl, e Ud ey |
aRARRIT- ST UREET, TRATY, FEw, RA @ Srafefud, qeere, W e
BT WM HRI | A9 Avsd HIFq, HoN0 B AR Ud UK ST, @y den
G ¥ U yenheat, X2

0 AN === slfls
%

216119, |
e ///A//%
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Unit-IV

Soil & Pollution : Physical and chemical properties, soil formation,
Development of Soil Profile, Soil classification, Soil composition, soil factors;
Environmental Pollution: Definition, Types, Causes & Control Global
Warming, Acid Rain, Climate Change and Ozone Layer & Ozone Hole. Plant
Indicators, Environmental Protection Act, Farmer’s Right and Intellectual
Property Right.

T TF WEN : Wife wd st o gan e gar aResfer o A, 731 @
TR, Hel %ved YAl BN | AR TGEL R, WHR, $RU U4 e, aRRaw
T, et aut ey aRed, dieF wRa U9 s e | oy gEe, vataRer wRero
R, gye IRER @ difge Juar F1 IR | :

Unit-V | Phytogeography : Phytogeographical regions of India. Vegetation types of
Madhya Pradesh. Natural resources: definition and classification. Conservation
and management of natural resources, Land resource management, Water and
wet land resource management. Economic and Ethobotany.

TRY AR : ¥Ra B urgy WfE &7 | Fos0 B TNERE FER | WHE wHa—
QRIS T GUTEHROT, |RAT U8 AR | -WTd YRS | Sidt U e ' wEee | e
Td @Aparyfae |

SUGGESTED READINGS : -

1. Benerjee,. S. 1998. Bio Diversity conservation — Agrobotamica, Bikaner.

2. Kumar, U.K. 2006. Bio diversity principles and conservation, A grobios, Jodhpur.

3: Odum, E.P. 5" ed. 2004 Fundamentals of Ecology, Natraj Publisher, Dehradun.

4. Puri, G.S. 1960. Indian Forest Ecology.

5 Sharma. P.D. 7" ed. 1998. Ecology and Environment, Rastogi Publication, Shivaji Road, Meerut.

250002. India

Shukla, R.S. & Chandel, P.S. 2006. A Text Book of Plant Ecology.
Kochar, S.L.-Economic Botany.

Pandey Neeraj and Dharni Khushdeep- Intelltctual Property right.

Cade B
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PRACTICAL SCHEME

B.sc. II Year (BOTANY)
Session 2021-22

(BASED ON PAPER I & II)

Taxonomy

Embryology — Anther/Ovule/Placentation
Exercise based on Ecology

Exercise based on Phytogeography/National Parks
Spotting (01-05)

Viva voce

Sessionals

0

50 MARKS
10
05
10
05
10
05

05
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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 Governor of M.P.

vo fun f4rT, 29, W
wiae suRlt @ fod aiffe ugft STaR TIgEsH
DR YT AUSH gRT ST TUT HOYo & AU g AqAfed

af 20212022 J
Class/ &1 ; B.Sc. gig =8
Paper/ ¥¥ 13 : First / v .
Subject/fwg : ‘Botany /35wfy Rsm
Title of Subject Group : Plant Physiology and Biochemistry
favg wiyg »1 diw : ey SIS g e A
Compulsory /JfErd : Compulsory
Max. Marks sfermaq : 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 Sl WAy : O B 0L WIRY AT H Wi BT Heed, fINRY, URIERY T uiey
PIRNHT & IRMEICT Heel, A AT, TR |

FTeES ¢ &1 B GIEET Ud pifda, ariedvs 9 fharfafly, g B uifdg de
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 G fAS A T SUNEY : @i diwe, araeas dd Od oY O9E I U S
T, @fT AUl BT SFAYNY, Sl Herld, BrEfd [ BT iR |

IMF o — PetEEge, WA oFw, WO R fafre @ wwe afiever ek @ |
ArEeras RIS, ARG U4 a6 Iy |

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.

TS TIAY | RIRTRE, YHE G duip, &7 BT OF Hf JIERON,  Fhrl

siffpaT, siver fAfkar, Y8 T, FIRET U9E, Boifad OF, 89 U9 Wb a9, 9 ¢
A

N\ = L/ 9‘
& = e ke e Bz
WG et
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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, [Hva wowe ones, wawE @ fharfaf —
TAEDICITE, d =h, TN BIBT A1, Fordg THT 7, T899 B &X BT garad
I qlel BRG, JTRINBT — JTeRA g, TELYL ey & 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.

YonghIcol T4 Ureg sMFE e @ affaww, Amewer w9 sifenerfire T,
BIATYTEH, TNTISH, W@ﬁmaﬁw TTgR @ HRIUOTEN Td
foranfaf®r, vargH fbar & ywiag o/ a1 SRS |

qrey g ; onfdeH, fSrerfom, waeer™E, tsiRie ord td geiielie &) @, SREm
T Tl TE 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.

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

3. Hopkins, W.G. 1995. Introduction of Plant Physiology Pub. John Wiley and sons, New York.

4. Taiz & Zeiger, E, 1998. Plant Physiology. Sinauer associates, [nc. Pub. Massachudctts U.S.A.

5. Salisbury & Ross — Plant Physiology.

6. Devlin - Plant Physiology .

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

8. Verma, V. 1995. Plant Physiology, Emkey Pub.
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Class /& : B.Sc. g o
Paper /9% 93 : Second/fgda
Subject /fawg S Botany
Title of Subject Group : Cell Biology, Genetics and Biotechnology
fawg wqg o1 e : PRSP, AR @ gt
Compulsory /far : Compulsory
Max. Marks 3f¥&aa ; 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.

PG AERCT § PNRBET . BHT Nl & deiel, gdiie @ wie
DIRFH WRFT | o e, gy s g, sifde e & ard | SfaRirer
B AT TG B . BRP, BRA dB, HISSIB0RE], Tfewiihd, d: T SIforaT,
3T gd RiFas] | St dead td SIfEer a8 | S IRaTEd |

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.

TORIA | : HIHNEM, FLIRR Ud SRR B nhReT Td & | glaeaardd Hisd |
fA9 TR & HHART, FRE 9 SRR e | orE wa # A - e,
fggom, wIFIRT @ Afeirie]er | ToRgE W@ § e ) s, sy | @
UA.Y, : AgiRp el | SIUA.Y. @) GREET U6 gREh |

Unit-II1 | 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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IEIRE FUER : Fvseare: yfAar o1 Rigid, geaRel U9 Yaus abaigd @ e,
wgerar favewy, o9 @ g At | SR wdg gumrfy, SaReds: @, ORa
SARTE, TR 9d | SIuA.Y. & 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 AR B e, S $1 HReE, SfF ok g faded SR, snarting
BIS, ATARIE FIAM BT FIFRY, AAEA IF[AIE, NEF HIWU, TIAPY FRIAT,
?@@W|ﬁ%ﬁﬁﬁ@@ﬁﬁﬁﬁﬁﬁﬂﬂﬁ@ﬁﬁﬁﬁ%ﬁlﬁﬂ@ﬁm ARTAY
) I 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 l1brary Gene mapping
and chromosome walking.

Biostatistics: Introduction and application.

Iy SifYe: IREE, faf, =ae d Wawer (demaeh, gfaR, Wi 99, 4o Q)
St Wenfa : g, UIRY e Waee & IMIRYE O, B Sreriey,
Td Ao, S denfier o B § uga Suafed |

Iqaftie AN : gHEve QuaT daidl & ASR Td dedle, dNa a6,
TEFEREE 1 Afddnl, o f¥feedt & aEd qnr A $iF, AU e BIeA |
IR T2 WETAY. dgs), S| #RaT aun R aifder |

S FiRers!: uR=Ed U6 IuAT |

SUGGESTED READINGS :-

1. Alberts B.D. Lewis, J. Raff, M. Rubers, K. Nad Watson 1.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.

S. Sinha & Sinha Cytogentics & Plant Breeding Vikas Pub

de bl (e S S
'-__;M Mo\ %[%WW o
o
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PRACTICAL SCHEME

B.sc. III Year (BOTANY)
Session2021-22
(BASED ON PAPER 1 & 11)

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

Viva Voce .

Sessionals -

10

05

10

05

10

05

05

50 MARKS
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