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Class B.Sc. Botany . |
——  Year III Year
Plant Physiology and Metabolism (Theory) Major
Paper & Paper Code iz frRratsh te AerarfersH
EUs3~BOTAID (Group A Paper 1)
Course Type (Core A
Course/Elective/Generic Discipline Specific Elective (DSE)
Elective/Vocational
Max. Marks 30+70 ]
__ Credits Total Credits
| L TP
4101 0 4

Course Objectives:
1. Students will learn the basic knowledge of stress adaptations in biological systems.
2. They will learn molecular understanding of primary and secondary metabolic process.

ourse Learning Outcome:
On successful completion of this course, the students will be able to:
. This course provides learning opportunities in the field of plant physiology,
2. It gives knowledge about significance of vegetation for sustaining life on ea

functions of plants.
3. Students can know the valuable contribution of plants for mankind and society with the help of this course.

4. The practical application of different aspects will be possible for entrepreneurship development.

metabolism and biochemical aspects.
rth by learning interesting physiological

Student Learning Outcomes (SLO):

Students will learn:
1. A pervasive understanding on the kingdoms of bio molecules, metabolites an

consequences of physiological phenomenon for further manipulations.
2. Development of integrative approach for visions in biological problems.
3. Physiological and ecological considerations.
4. Overview of plant respiration.
Unit Syllabus

d pathways that are the prerequisites and

Period

Plant-Water Relations- Importance of water to plant life, physical properties of water, Diffusion and
Osmosis, Absorption, Transport of water and transpiration, Physiology of Stomata.
Transport of Organic Substances- Mechanism of phloem transport, source-sink relationship, factors

qTEY-ST G- TTET S & ST T Hged, ST F S 07, Fawor g awm, FALTI, A FT
qfags ud arsqreastd, {at 1 FTE |
ﬁ*mmqﬁa@-mmﬁw,m-ﬁﬁmﬁﬁwwﬁwﬁﬂ
FA AT FIE

et afage i frarfafd sreea

Photosynthesis- Significance, historical background, chloroplast, photosynthetic pigments system,
concept of two pigment systems, light reaction, Calvin cycle, Hatch & Slack pathway, CAM plants,

Photorespiration.
Nitrogen Metabolism- Biology of Nitrogen fixation- symbiotic and A symbiotic, Importance of

nitrate reductase and its regulation, ammonium assimilation, nitrogen cycle
Root nodule formation*

Unit-Il | srrer SRSV e, TRETiaes O, FAITe, TIT S quieh, &1 uie sorrterat 12
SISO, TS SFATAT, Hfeaw =%, £ ol w4 w1, drgew e sehrer awe
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Respiration and Bioenergetics- Mitochondria, aerobic and anaerobic respiration, Fer mcgtapr
Glycolysis, Krebs cycle, Electron transport mechanism, Oxidative Phosphorylation an
synthesis, Pentose phosphate pathway
Factors affecting respiration* S ed
Lipid Metabolism- Structure and function of lipids, fatty acid biosynthesis, beta oxidation, saturat
and unsaturated fatty acids, storage and mobilization of fatty acids.

12

Unit-I e o arivercatfens. wrearetfgan, oafas a o I, T, TATEHIATE (A, HeH

S EAT TRE 7, st R wreRi e sl i s, S Wk AT,

T HT THRT FX a1 . :

Ffis warr- Rl f dwem sk w1, 89 uRre dawtio, drer st S A aEIH

& ofie

Enzymology- Classification, nomenclature and characteristics of Enzymes, concepts of H9loenzy m:;

Apoenzyme, Coenzyme and Cofactors, regulation of enzyme activity, mechanism of action, facto

affecting enzyme activity. .

Plant lglornzlones- Ditsycovery, structure, mode of action and physiological role of Auxins,

Gibberellins, Cytokinin, Abscissic acid and Ethylene. 12

Unit-IV | oreetverton- FIHHTO, THF AT GoTEAT H FAATATY, gregorEH FY SAFETT, 37“3@;3:%
FIUSTEH 3R Fitheed, Gorew, TRAR &1 Afmww, frar #1 0=, dorew TR # s

AT FTH| , ”am”
Tt siffae,- R, aeafF i, ofafs ofte sk o & ar, a3, B
T 3R el i

Growth and Development- General knowledge of 12 vegetative and reproductive growth, Phaseli 9f
growth and development, kinetics of growth. Seed dormancy, Seed germination and factors. of t.el;
regulations. Concepts of Photoperiodism and physiology of flowering, Florigen concept. BlOlOglc?'l
clocks, physiology of Senescence. Photomorphogenesis, Phytochromes and Cryptochromes their
discovery, physiological role and mechanism of action. 12
Unit-V | Seed dormancy*

& M FAFT- ATl AT ST gty w1 AT ST, 3T A T % 9, 37 A |
mﬁﬁr&m,mmsﬁtw%ﬁwﬁ%m,ﬁﬁﬁﬁﬁ%wﬁmﬁwﬁ
FRfSrmrertoft, wehtfom sremoom $fa afdat, shofar w1 oo R SrEmERRTRE, STeemwE
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Reference Books-

1. David, LN. and Michael, M.C. 2000. Lebeniger's Principle of Biochemistry, Macmillan worth Pub, New
York, U.S.A.

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

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

4. Taiz & Zeiger, E, 1998. Plant Physiology, Sinacur associates, Inc. Pub. Massachusetts, U.S.A.

5. Salisbury, F.B. and C.W. Ross 1986- Plant Physiology, CBS Publ.& distributors, New Delhi

6. Devlin Robert M. and Francis H. Witham 1991-Plant Physiology, CBS Publ.& distributors New Delhi
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. New Delhi.

9. Principles and Techniques of Biochemistry and Molecular Biology 7th edition edited by Keith Wilson &
John Walker
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ERLAVYA ‘ School of Basic and Applied
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Class B.Sc. Botany ]
Semester/Year Il Year
Plant Physiol nd Metaboli i
P & ysiology a etabolism (Practical)
aper & Paper Code EUS3~BOT A10
Group A Paper |

==
Course Type (Core
Course/Discipline Specific
Elective/ Elective//Generic
Elective/Vocational
Max. Marks 60 (ETE) + 40 (1A) =100
Credit Total Credits
L|T|P
0102

Discipline Specific Elective (DSE)

2

PRACTICALS

1. | Separation of Photosynthetic pigments by Paper Chromatography and determining the Rf-value

U FHERITE G T4 GYF T FT G0 i A% H17 F7 et

2. | Determination of Rate of Photosynthesis in different wavelength of Light

TS T A a7 St § sever GRwor it € 7 et

3. | Determination Of Rate of photosynthesis in different concentration of CO2

co2 # fafer=r digar & werer gwor &Y 23 1 fHerfwor |

4. | Estimation of Ascorbic acid content in Plant sample

9T % T # wenifas ufts amdt &1 s

5. | study of Geotropism, Phototropism and Hydrotropism

Srarerfisw, SrEeifisy T gregieified 1 JeaaT FTAT

6. | Evolution of CO2 during respiration

FEA % A CO2 FT Aehrae

7. | Evolution of O2 during Photosynthesis
THTIT FEHQU F S 02 F1 A

8. | Moll' half leaf experiment
HIS &7 3TET TT T4T

9. | Determination of Rate growth by using Arc auxanometer.

AT STFAATHIET T ITANT Fah (e 2 &7 gt

Determination of osmotic potential of plant cell sap by plasmolytic method.

rertferfes fafd grar werie o 4 &t e emar w1 Rator

Determination of water potential of given tissue (potato tuber) by weight method

aoi fafer gy few 1w Sas (3] #7) it S et & i

To study the induction of amylase activity
THTEAS ATATTEr & ST T STeqq FTAT

To study the effect of different concentrations of IAA on Avena coleoptiles elongation

TAAT FIerATETSe STHTHTT 9T |AA F RS /gt & wre &1 sreaa weAT

WrRINRR RO R

Reference Books

1. Hopkins, W.G. and Huner, A. (2008). Introduction to Plant Physiology. John Wiley and Sons.U.S.A. 4" edition.

2. Taiz, L., Zeiger, E., Moller, .M. and Murphy, A (2015). Plant Physiology and Development Sinauer Associates
Inc. USA. 6th edition.

3. Harborne, J.B. (1973). Phytochemical Methods. John Wiley & Sons.New York.
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Course Objectives:

| 1. To develop an appreciation of the modern scope of scientific inquiry in the field of Ecology. . '

1 2. To Become familiar with the variety of ways that organisms interact with both the physical and the biological
environment.

3. To develop an understanding of the differences in the structure and function of different types of ecosystems.

4. To learn techniques of data analysis as well as methods of presenting scientific information in figures and tables.
5. To develop an appreciation of the natural world through direct experience with local ecosystems.

6. To learn techniques for gathering data in the field.

7. To become proficient in writing a scientific paper in the format of the journal, Ecology.

Course Learning Outcome:

. Observing the forested landscape

. Analyzing data

. Critiquing

. Synthesizing

. Communicating

. Identification of forest types

. Role and importance of forests in human life

Student Learning Outcomes (SLO):

On completion of this course, the students will be able to:

1. Understand core concepts of biotic and abiotic.

2. Classify the soils on the basis of physical, chemical and biological components.
§3. Analysis the phytogeography or phytogeographical division of India.
4. Evaluate energy sources of ecological system.
5. Assess the adaptation of plants in relation to light, temperature, water, wind and fire.
6. Conduct experiments using skills appropriate to subdivisions.

Unit Syllabus Period

Introductory Ecology

1.1: Definition, branches and importance.

1.2 Interrelationships between Life and environment.

1.3 Synecology synthetic community types, analytical and characters of community.
1.4 Succession: types and process

1.5 Population ecology: Characters, dynamics, ecological speciation

Unit-I 1.6 Ecotone, Ecads, Ecotype, Ecospecies, and Edge effect
Ecological Niche *

uferaTers miRRafeh
1.1 af e, amand i wgea
1. 2 Sfraw siv qateacorsie watawor % i siadsy

1.3 warRfRafaeft wapara ¥ v, wer F Rgorers sk serorers e
1.4 3w ShTeeiT sk

1.5 mﬁ%ﬁﬁ:mﬁﬁwmﬁ*mﬁw
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1.6 SHIR, THe (TTR), ThIeTeT (ATReaTey), TiRafas s she 1< 7a419
AT

Unit-II

Ecological factor-
2.1 Soil: Importance, origin, formation, composition, soil texture, soil profile, and

components
2.2 Water: Distribution, precipitation types (Rain. fog. snow, hail, dew), hydrological cycle
2.3 Light: Types of radiation, variations and adaptations in the plants N

2.4 Temperature: Types of plants according to temperature, variation and adaptations in the
plants

2.5 Fire: variation and adaptation in the plants

2.6 Biotic Factor

grifRutas® F1eE-
2.1 YaT: AgeE, T, ToH, GTHA1, aATae, TRt i qeht

2.2 9Tt faor, sraarqur ¥ W (AT, FE, T, A, W), T 76
2.3 FHTe: qTeq & Afor ¥ ywr, fafaeard six sagew

2.4 ATIHT; 9Teq Tare, fafemmar six s

2.5 srfar: arew & RfYwar iR e

2.6 Sfa=w FE

Unit-III

Ecosystem-
3.1 Ecosystem: Structure and components, Trophic level, Food chain and Food web

3.2 Energy flow: Concept and models

3.3 Productivity: Definition and types y
3.4 interaction: Autotrophy, heterotrophy, symbiosis, commensalism, proto-cooperation,

Parasitism, amensalism, predation
3.5 Ecological pyramids: Definition, concept, and types
3.6 Biogeochemical cycle: Carbon, nitrogen, sulphur, and phosphorus cycle

Ecological Succession*

qrifeafadt a=-

13.1 TTRFRa T d=1; HaaT 3% 2k, T &<, @TeT a1 A< @qrex

3.2 ot yaTE ST s wfafatae

3.3 ScaTEHdT; IRETHT 3R TER

3.4%%%3@&%@@&9@%1@%,%,@%,

GTHTITRTOT, TTTETT

3.5 qiRyfs fafae: o, saemo sk g )

3.6 SF-9-TTHTATAE =T T, ATIZI, TR AL BRI
grffRufa® sgwHr*

12

12

Unit-IV

Phytogeography-

4.1 Continental drift

4.2 Endemism

4.3 Major terrestrial biomes: Forest, Grassland, Desert, Tai and Tundra
4.4 Phytogeographical divisions of India

4.5 Forest types and vegetation of M. P. Grassland of M.P

qTRT A

4.1 gETEda agTd

4.2 TTIREAT

4.3 TG = SEW: 99, JTEE, 7, 978 3K g2

4.4 YT ¥ UTT HINTIfors &
4.5 HET T2 % F ThTT 3T aaeqta
4.6 WET Y290 % T19 F AGH

12

Unit-V

Forestry-
5.1 Definition, past and present distribution and status

5.2 Forest types and their Importance
5.3 De forestation - Causes and consequences.
5.4 Afforestation practices, Social Forestry, Agroforestry.
5.5 Forest factors: Biotic and Abiotic Y
|

Role of Remote sensing ii) forest management

i e @ ¥ s e
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| Application of remote sensing in Ecology & Forestry *
arfAEt-

5.1 i, srfta, adwT e s Rafa

5.2 gt T & UF IAE Hged

5.3 &Y gefaRor- FTeor R i

5.4 e ey, areTiv arfaey, FE arfAe |

5.5 a FICE: AfAE A sAfaw

5.6 @ Sarer HeaY saee (R #fe) i e
qrikfRafrt s et & qe e &1 agyarT

Reference Books-

1. Odum, E.P. Cengage Fundamentals of ecology. Learning India Pvt. Ltd., New Delhi. 5th edition.

2. Singh, J.S., Singh, S.P., Gupta, S. Anamaya Ecology Environment and Resourc Conservation
Publications, New Delhi, India.

3. Sharma, P.D. Ecology and Environment. Rastogi Publications, Meerut, India. 8th edition.

4. Wilkinson, D.M. Fundamental Processes in Ecology An Earth Systems Approach. Oxford

University Press. U.S.A.

5. Kormondy, EJ Concepts of ecology PHI Learning Pvt. Ltd., Delhi, India. 4th edition. (1996).
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Class B.Sc. Botany (Final)

Semeste_r/Year 111 Year

Paper & Paper Code gfRafad s arfad

Ecology and 7Forestry (Practical)

Us3IBOTA2Q (Group A Paper II)

Course Type (Core
Course/Discipline Specific
Elective/ Elective//Generic
Elective/Vocational

Discipline Specific Elective (DSE)

Max. Marks 60 (ETE) + 40 (1A) =100

Credit Total Credits

L

T|P

0

2

012

Practical

Identification of locally available plant species and listing with botanical name, family and uses.

T 7 & T T2 A Yo B e s A A, e A T 3 A AT |

To determine soil and water pH and conductivity
HAT 3R 5 &7 T i Jrershar sird A1

Study of frequency, density, and abundance of vegetation

gy, e siiz aaeata i aTgear F1 (5T

Soil testing (sulphate, carbonates, nitrates)

T T (F5he, FlATE, ATSESH)

Determination of water holding capacity of different soil samples
AT g7 AAT it S G7Rr AT F7 AT

Study of biotic interaction: Cuscuta (Stem Parasite). Orobanche (Root parasite) etc.

ST sia: FFaT 7 e Tt (A7 TS, AN (S Tt st

Field visit of pond, river, forest, and grassland ecosystem.

AT, FAY, S T o A qriRafaht o &1 &7 wwu

Study of Xerophytic adaptation (Cactus, Nerium leaf etc.)
qEfge aqFee (ArTEAT, Afam a=ht arfe) 1 srera

Study of Hydrophytic adaptation (Hydrilla, Trapa etc.)
FAIEE ATHAT (ST, 30T ) F7 reqaqA

10.

Minimum size of the Quadrate required for study a vegetation

FAEafa & {0 s ew® F192 & qATH AHE FT AT

11

Minimum number of the Quadrate required for study a vegetation

FAoqfa F 0 9T ® F1ee F ~qATH AT FT ALAAA

Maximum and Minimum Thermometer, Psychrometer

AfFan T gATH TATHIEE Sl ATSHHIT FT T8

Reference Books

yDedv

I. Bendre Ashok and Ashok Kumar A Textbook of Practical Botany, Vol. I and 11,
Rastogi Pub., Meerut, 1984.

2. Practical Botany Vol-ll, Arun Prakashan, High Court Road Gwalior 1992,

%{\@ "o )@&/ ﬁ&‘”\ »
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Class B.Sc. Botany
Semester / year Il Year S
Cytology, Plant Breeding and Biotechnology (Theory) Maj
Paper & Paper Code FifAveT s, qrey yome o) e
EUS3-BOTA3D (Group B Paper-I)
Course Type (Core
Course/Elective/Generic Discipline Specific Elective (DSE)

Elective/Vocational

Max. Marks 30+70
Credits Total Credits

L|T|P 4
41010
Course Objectives: ‘
1. To illustrate knowledge of stress adaptations in biological systems.
2. To deliver molecular understanding of primary and secondary metabolic process. . . h
3.To present perspectives of the current tools for application in biological system for biotechnological researc
Course Learning Outcome:
the subject botany in class II year/ diploma
On successful completion of this course, the students will be able to: ] . )
1. This course provides learning opportunities in the field of plant physiology, metabollsm. anc} bloche_:mlcal aspects.
2. It gives knowledge about significance of vegetation for sustaining life on earth by learning interesting
physiological functions of plants.

3. Students can know the valuable contribution of plants for mankind and society with the help of this course.
4. The practical application of different aspects will be possible for entrepreneurship development.

Student Learning Outcomes (SLO):

Students will learn: il
1. A pervasive understanding on the kingdoms of bio-molecules, metabolites and pathways that are the prerequisites

and consequences of physiological phenomenon for further manipulations.

2. Acquaintance with mechanistic view on the plant environment interactions.
3. Development of integrative approach for visions in biological problems.

4. Physiological and ecological considerations.

5.0verview of plant respiration -
Unit Syllabus Period g
Cytology |

1.1 Definition and Scope
1.2 The cell theory
1.3 Structure of prokaryotic and Eukaryotic cell.

Cell Envelops-
2.1 Cell membrane: composition models and function.

2.2 Plant cell wall structure and function.
Unit-1 ENTEIRCEIGH 12

1.1 gfeamaT &R g9rETg) :

.28 TferT (o) Rrgia

. ST i ThTaTies it #t ge==T

2. FAFAFT AraTor -

2.1 FrfaraT fareeft: T, wiee siw #74)

2.2 qrad &t i it deear sfw w ek

Cell organelles Structure and Function:
1.1 Endoplasmic reticulum. Golgi body.

Unit-I1 1.2 Mitochondria, Plastids- types and Chloroplast.
1.3 Nucleus- nuclear membrane, nucleoplasm, nuclear pore, nucleolus chromati
material. | s 12
1.4 Lysosomes, peroxjsomes, vacuole,

o o o 3 v‘h( o\
wil ¥ @7 ke s g




115 C \(usl\dclon— microtubules and macro Illum«.nls.

1.6 Ergastic substance (such as starch g grains, crystals, gums, resins and other

FFwTT FTT R F:

1.1 sragaft srfeveT, Miestt 1T

1.2 ArEarsifgaT, wifee T siv F AR |

1.3 - e TRreety, Fve 70, e (o4, HfeaeT, wrafed qard
1.4 srgara, Y, ffene,

1.SEYFAFT FrafTer (VTFE R - GEIATrRTT 3T T4 dq,

1.6 TATifRes ward (I v TS, Fbeee, wite, WM sl s Ff))

| compounds). - e

/ Unit-III

Chromosomal organization:

1.1 Structure, types and functions

12. ultrastructure of chromosomes

1.3, karyotype and Idiograms

1: 4 Nucleosome model.

1.5 special types of chromosomes.

2. Variations in chromosome structure:.

2.1: Structural translocation and inversion.

2.2 Variation in change-deletion, chromosome number- euploidy,

3 Cell cycle and Cell division- Mitosis and Meiosis.
Significance of Mitosis*

1. IO |,

1.1 §T=AT, TFR R F14

1.2, TUREET i H=AT

1.3. ey sk g

1.4. gfF=aq qisw

1.5. f3erT w=m ¥ o

2. TUTEH H3=AT H I8

2.1. mﬁﬁﬁﬁwﬁamwmwsﬁrwn
2.2. U FEar # Rerar geiest, wgErsdt |

3. FIAFT =T AT Frfrwr frsrom e v st
RS #7 95

y

Unit-1V

Plant Breeding-

1.1 Introduction and goals.

1.2 Principles and techniques: classical (conventional) hybridization.

1.3 Hybrid vigor and heterosis.

1.4 Modern techniques- production of genetic variation, technique at plant level, cell
tissue level, at DNA level

1.5 Significance and limitations of plant breeding.

Artificial Seed*

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

2.1 Important National and International Institutes

T TS
1.1 gt s e

1.2 firgia o asieraeon- (TTafer) oty

1. 3 HHT TR TR |

1.4 Srg e qehe1eh STa LT FeaT T Seamed & O a1, FIAEH Hak w,
AT T 9

1.5 9T&T & S T Wged T AT

A e

2 TRT W TR YoM FHEFH FTae - g, T S Fq

2| g TE iR siaRiga weamt

Biotechnology:
1.1 History, definition and scope
1.2 Basic aspects of plant tissue culture and Totipotency

o O

&\K’& s\ ﬂ% g@}b@( /%S\'ﬁ




T13 Important achievements in crop biotechnology.
Cryopreservation*

2 Genetic Engineering:

1.1 Tools and techniques of Recombinant DNA technology.

1.2 Types of cloning vectors.

1.3 Biology of Agrobacterium, vector for gene delivery and marker gene.
1.4 Genomic and cDNA library.

1.5 PCR and DNA Fingerprinting. T | 12

Unit-V- | e e
1.1 sfagre, afowmar s swrdes
1.2 YTEY S wei sh Srferare % gRard g
1.3 o St e & wgergof suowferat
EIRUPEERCY
23rga R Afdrif:
1.1 TFanTST oAy stenfiry & siare s qeheih!
1.2 FAART 3T & T
1.3 S o % oo widifRam 1 e Rsresi 3 sfar

1.4 SR sk frfoaemsa
1.5 fefismR si oAy ferfifém

Reference Books-
1. P.K.Guptad text book of Cell and Molecular biology, Rastogi Publication, Meenit, India, 1999)
2 P.K.Gupta, Genetics, Rastogi Publication, Meerut, India(1999)
3. Alberts, B., Bray, D. Lewis, J., Ratf, M., Roberts, K., and Watson, J.D. Molecular Biology of the Cell,
Garland Publishingine, New York.
4. Wolfe, SL. Molecular and Cellular Biology, Wadsworth Publishing Co., California, USA(1993)
5. Rost, T er af Plant Biology, Wadsworth Publishing Co, California, USA 1998
6. Krishanmurthy KV Method in Cell Wall Cytochemury, CRC Press, Boca Raton, Florida, USA (2000)
7. Buchanan, B Grissem, W. and Jones, RL. Blochemistry and Molecular Biology of Plants,
American Society of Plant Physiologists, Maryland, USA, 2000)

8. Ray Satyesh Chandra and Kalyan Kumar De Cell Biology, New Central Book Agency (P) Calcutta 2001).

9. Singh B. D. Biotechnology, Kalyan Publishers, N. Delhi, (2004)
10. Singh RP Introductory Biotechnology, Central Book Depot, Allahabad, 1992)
I'1. Soni KC Blotechnologs 1V, College Book Centre, Jaipur (2006)

% )

o N

W{} W O %’%8’?3% P
A 50\

Ak~

\\}J.

10



EKLAavVa

UNIVERSITY
WO Y QT T
-~

School of Basic and Applied Sciences

Class B.Sc. Botany

Semester/Year III Year

Cytology, Plant Breeding and Biotechnology
Paper & Paper Code T s, grey g 3R St s
EUS3BOTA3Q (Group B Paper-I)

Course Type (Core

Course/Discipline Specific TR : ti SE
Elective/ Elective//Generic Discipline:Specifie Electve (DSE)

Elective/Vocational

Max. Marks 60 (ETE) + 40 (1A) =100
Credit

L T

O[O0 |P 2

Total Credits

PRACTICALS

1| Study of Plant cells by slide preparation (e.g. Onion leaf or Hydrilla leaf etc.)
TATSE AT FHTh ST FIAHIH S wary Y o<t a7 grafgen $t o=t st #71 sreaa=

2 | Electron micrograph study: Prokaryotic cell (Bacteria), Plant cell,Cyanobacteria and Virus
TR ATEH AT FETAT: ShfAeh ae (FFARaE), wife I, araas i i aa &1

Sr2pry
3. | Study of different cell organelles by specimen

A / ST 3R ATSHRITE g fAfer Ffv w5 7 sreaa
4 | Study of different types of plastids

fafsrsr waR ¥ wrfReet #1 sremae

5 | Study of Mitosis in the onion root tip.

TS Fit 92 F AR A aueE s v srer

6 | Study of Meiosis in anthers.

TR & srefEfifasTom &1 sreaa

7 | Study of different models of Cell Membrane through charts/ diagram

|ATE/STAUTH F AILAH & A F%a4 % Ay Aieelt &7 steqq)

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

A G / i  Farere it 7 wael™ ud dedser R F1 ErE /e ¥ qream
Bkt

9 | Isolation of DNA from banana or onion

F T AT & STUAT 7 90F F4

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

awr,éﬁ'v,mw%ﬁﬁﬁv%m&wﬁww—mﬁaﬁﬁﬁﬁwﬁaﬁmmwaﬁ
FI

11 | Demonstration of different equipment used for plant tissue culture

1T S HI4T THAF F ore s RS soaot &1 yadq

12 | Sterilization of explants in PTC
9139 HAF a9 § S-AuH1 $T TEATHT

13 | Preparation of Nutrient Medium for tissue culture experiment

feeq Fea= w3 ¥ forg Jroe Areay &9 )

14 | Demonstration of PCR through Models/charts.

g W o gk B

W
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=S / A1 F Areaw ¥ fefieme #7 weeH

15

Study of Cloning Vectors through Models/charts/Diagrams
HISH/STE/STHIT F AL § FNATETE (A F1 AT

16

Study of Instruments used in Plant Tissue culture Lab

IR Fq% TG TIRATAT § IGARIT ITHTOT FT HeqI=

Reference Books-

1.

2

Chauhan, AKS, Raghuvanshi, R. K. and Siddiqui, B. A 1995. Practical exercise§ in
Cytology, Genetics and Plant breeding, CBS Publisher and Distributors, New Delhi

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

Thotari Hrudaynath, Das Supriya and Das S.K. 2020 Practical Biotechnology -
Principles and Protocol Wiley India Pvt.Ltd New Delhi

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

Singh Binceta and Lal G.M. 2020 Practical manual of Plant Breeding. Stish Publ.
New Delhi.
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| Class

B.Sc. Botany
[@yur III Year

Biodiversity and Economic Botany (Theory) Major

‘Paper&PaperCode Wﬁ'&@mﬁ

l,\ FU S3-BOTA4D (Group B Paper 1I)

! Course Type (Core

Course/Elective/Generic Discipline Specific Elective

Elective/Vocational

 Max. Marks 30+70

. Credits | Total Credits |

SR R

L|T

e

410

P ‘
4 i

0 i

| Course Objectives:
| 1.Knowledge and understanding of plant diversity

{ 2. Understand about sustainable management practices, plant conservation, taxonomy and economic botany.
3.Knowledge of taxonomy and economic botany

0

|
|

LI Y —

o

—— e —

Student Lnr%iﬁg Outcomes (SLO):
Students will leam:

-ourse Outcome:

. Apprehend plant products used in daily life

. Assess the diversity of plants and the plant products in human use
. Understand core concepts of Economic Botany ‘
. Get acquainted with the resources of millets, cereals, pulses, vegetables, flowers, fibre and wild food plants.
. Recognize the importance of plants for enhancing immunity and their role in various medicinal systems

On completion of this course, the students will be able to:

|

| 1. Understand concepts of Biodiversity.
| 2. Knowledge Terrestrial, Aquatic, Epiphytic, Parasitic and Saprophytic plants
3. Able to understand of IUCN threatened category

| 4. Understand economic botany

Unit ' Syllabus Period
- Concept of Biodiversity-
| 1.1 Concept, definition, Scope and Constraints. Genetic
1.2 Types of Biodiversity, Genetic, Species / Organism Diversity, Ecological/Ecosystem.
| Agro and Urban Biodiversity.
| 1.3 Centres of Biodiversity,
| 1.4 Brief knowledge of types of plants -Terrestrial, Aquatic, Epiphytic, Parasitic and
| Saprophytic plants.
Unit-1 thﬁbution and regional Patterns of Biodiversity* 12
S ffdear-
| 1.1 37 fafEaar €1 srareon, afearan g e amam
| 1.2 srators fafaean, senfa / Sfra fafagan, orftf@afas) ofideatad 3= g, s
fafaea s arz¢t se fafEga
1.3 39 fafaaan =z, w9 TRy /3ET #1 9=y
1.4 9YET F GHTT T GAA - TG T, vfrwrsfew qwlrdt s garasieT oy
3t fafaear #1 Rz dk aftg slsr
Threats to Biodiversity-
2.1 Habitat Destruction, Fragmentation, Transformation, Degradation and Loss,
2.2 IUCN threatened category, Endangered and Endemic species, Invasive species. 12
Unit-11 | 2.3 Effect of Pollution-impact of Pesticides, over Exploitation
2.4 Biodiversity indices.
3. Biodiversity conservation.
2.1 Strategies of Biodiversity conservation

e
g e AT

o 4V

%g\ﬂb
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2.2 Ecosystem Services

Hot-spot of Biodiversity* ]

St fafdwar & R wqa-
1.1 smame fammer, frges, ofads, (s s g,
1.2 [UCN Heeg= oft, sy aix wanfaes sonfarat shrae st
1.3 ST T THTG-HEATIHT HT THTE STATEF gl
1:4 3= R gusi®
RAfrear dwerom
1.2 St fRferear g 2 RAfayar dwer fi wrHifaat
2.2 grifeufasdt o dard
Se fafdwar # gle-wte” -

Unit-I11

Plant resources

3.1 Resource Survey and documentation in local markets

3.2 Checklist of locally used underutilized and discontinued plants

3.3 Economic potential and Geographical distribution Minor Millets, Cereals, Pulses,
Vegetables, 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.

Sustainable Development*

T ETET
2.1 ST AT & SETee qaer i seE e
2.2.Ww%m%qmmmﬁquqsﬂwa%quwﬁﬁm
&l
2.3 agmmaﬁ#&ﬁgmaﬂrmwﬁmwmaﬁﬁmmﬂ‘ﬁﬁﬁ
faa=om
2.4 FA ¥ 7E wEet F are A STt fegm i sridE auar
2.5 T 9 ST a1 S|

RECAEEIGH

12

Unit-1V

Other Economical plant Resources.

1.1 Types of Fibers, their Marketing potential Cotton, Coir. Agave, Jute,
Products.

1.2 Natural dyes and locally available dye yielding 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 alcoholic beverages Coffee, Tea and a range of Herbal

Teas
1.6. Marketing, Scope value addition and export potential of any these resources.

Banana based

I frwradt arew dara

1.1 Yoff ¥ T, ITht FATur &T9aTaT] FT UG S HAT AETRT ITTRA

1.2 STFRE O S ST &9 § Iy 218 A AT A

1.3 g afed yaTee (=T S aret it @)

1.4 frama 3 T, a8, AT A+ i ifaar

1.5 IerT S AT T % i ST FIE, AT iR ga AT AT UF @)
1.6 =% & faeft oft dmer it Areh e, FomaaTd 3oy uitem 3 Rt sawam

12

Unit-V

Medicinal Plant Resources:
1.1 Raw drugs and related MFP.
1.2 Any 10 Plants used in Traditional medicine
(Ayurveda, Unanai, Siddha, and Homeopathic).
1.3 Lower Plants like algae and fungi in medicines and Nutraceuticals
1.4 Plants used in common ailments as home remedies.
1.5 Plant and Herbal products used as Antibiotics and immunity boosters.

drweftar ar=T HHTET
1.1 Fft @ o e fa T |
1.2 arafir e (srgde, Tamh, Rrg o gt fes) § 53 #7132 Qo ey |

1.3 ATt 3R =Ereqfeaen & ey S e 3k F9 |

12

G W o e R g
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| 1.4 9 ITAR & T AATHTR TG H TR G ATl G727 | ) o
1.5 ¥ IUA, gl IeaTE 1 Udargrieery sitv wfawer gea & w9 § 3gann fEn s #)

Reference Books-

l. Chri speels, MI and Sandava, D.EPlants, Genes and crop biotechnology. Jones and Bartlett Publishers,
ISBN 978-0763715861 (2003)

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

3. Sammbamurty. A.V.S.S. Text book of Modem 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. ISBN 978-0072909388. (2000)

5. Wickens, GE Economic Botany: Principles and Practices. Panima publishing corperation New Delfi.
ISBN 978-8181285683(2007)

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

7.Dey S.C Indoor Gardening: Agrobios {ingi) Jochput (2000)

O\~ %%@@ %Nﬁ

a7

o %

15



M ‘ School of Basic and Applied Sciences

- T A N Ry
’aﬂss B.Sc. Botany
Semester/Year III Year S—
Biodiversity and Economic Botany (practical) a'r!ﬂgmﬁ?& Te

Paper & Paper Code THRAIAF T
EV S3-BOTA4Q (Group B Paper 1) ]

Course Type (Core

Course/Discipline Specific . e e fic Elective (DSE
Elective/ Elective//Generic Discipline Speclﬁc ( )
Elective/Vocational

Max. Marks 60 (ETE) + 40 (1A) =100 =

Credit Total Credits
L|T|P
0102

2

PRACTICALS

name, family and uses

1 dentification of locally available plant species and listing with botanical
i U S ey F) TR #) T S e AT, $E AR SUd & FY AP

To determine soil and water pH and conductivity

e 3R et F g SR dreiebdl J1d HRAT

3 Study of frequency, density and abundance of vegetation
3afy, B 3R Rafd Y STgeddl $T e

4 Soil testing (sulphate, carbonates,nitrates)

HeT qfe (e, PEMe, TEecy

3 Determination of water holding capacity of different soil

Tt g1 A1 1 Sfel YIRUT & BT ST |

6 Study of biotic interaction: Cuscura (Stem Parasite),

Sfae aid:fraT &1 S1er: Hrgel (@ WRondh), RIS (S8 uRsid) 3|
7 Field visit of pond, river, forest and grassland ecosystem

TeTs, Y, STt SR U & AQH UIRIRIAS! o BT &y
8 Study of Xerophytic adaptation (Cactus Nerium leaf etc.)

3t (\rTEH, Afaw ug 3irdh) #1

9 Studs of hydrophytic adaptation (Hydrilta. Trapa etc.)

e f&en T anfe) &1 3reaad

10 Midium size of the Quadrate required for Vegetation

gl & fo Saxasd HIc & YAdH YA B (e

(89

11 Minimum number of Quadrates required for study

fIeHdH SR T yriHiex 3R AEsmIHier B1 ¥asi,

12 Maximunt and Minimum Thermometer. Psychrometer

3ifirear 3R A YATHieR R A IdieR &1 UeRH,

Reference Books:
1. Bendre Ashok and Ashok Kumar A Textbook of Practical Botany, Vol. I and 11,

Rastogi Pub., Meerut, 1984.
2. Practical Botany Vol-Il, Arun Prakashan, High Court Road Gwalior 1992.

\ %s’\ﬁ
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Course Objectives:

1. knowledge of various plant families and their economic importance.
2. To study human-environment interaction and socio-cultural knowledge of plants. :
3. Understand about sustainable management practices, plant conservation, taxonomy and economic botany

Course Learning Outcome:

1.Understand the importance of plants and their relationship with Human being.
2. Explain how plants are a part of culture and traditions
3. How traditional medicine can cure various diseases

m ‘.’E..!.,..al":?s‘.': -: School of Basic and pr

Class B.Sc. Botany R

Semester / year I Year -
Ethnobotany (Paper-I) Minor

Paper & Paper Code Tea et
F-(0S3 - BOTA2T

Course Type (Core

Course/Discipline Specific ¢ ;

Elective/ Elective//Generic Minor / Elective

Elective/Vocational

Max. Marks 70

Credits Total Credits
L|T|P 4
41010

Student Learning Outcomes (SLO):

Students will learn:

1.Detailed about the human-environment interaction and sociocultural knowledge of plants
2. Know the medicinal plant use and ethnopharmacology

3. Understand sustainable management practices.

4. Understand plant conservation.

5.Understand taxonomy and economic botany

6. Intellectual skills

Unit

Syllabus

Period

Unit-I

Ethnobotany Introduction, concept, scope and objectives; Ethnobotany as an interdisciplinary
science. Various branches of Ethnobotany. The relevance of ethnobotany in the present
context; Major and minor ethnic groups or Tribals of India, and their life styles., Centre of
Ethno botanical studies in India*

TeATaTEAT afEE, U, FEE HiT Sge; uE vy famme % ' A weAraie
weATatedt $t fafer arart) adar def & geArate £ sl sa s ik ge
ST ggE AT afaret s St sttaw Qe

AT § TSI AT o+

12

Unit-I1

Plants used by the tribals: a) Food plants b) intoxicants and beverages ¢) Resins and oils and
miscellaneous uses., Plants in mythology, Taboos and totems in relation to plants, folklore
and folktales, Wildlife protection tribals. Plants in similes and metaphors, Role of
Ethnobotany in conservation and Sustainable development.

st gRT ST fIe T are 9 (o- @re 9, b, T @ sk 1y gard, o)
o o d= i fafay swivr dafte Famet & o9, et ¥ g ¥ Ayy ek
Feraadl, A AT wweherd, ATt # aersita S Semst i sy § )
HerT o Faa T & weArated £ g :

12

T o «é@ g e %@xw
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Pttt e s e T T

Medico-ethnobotanical sources in India; significance of the following plants in ethno
botanical practices (along with their habitat and morphology) a)Azadiractha indica, b)
Ocimum sanctum, ¢) Vitex negundo, d) Gloriosa superba, ¢) Tinospora cordifolia, f)Butea
monosperma, g) Cassia fistula, h) Indigofera tinctoria. Role of ethnobotany in modern
medicine with special example Rauvolfia sepentina, Terminalia arjuna, Artemisia, Withania.
Role of ethnic groups in conservation of plant genetic resource Endangered taxa and forest

management, Role of ethno medicine and its scope in modern times.
12

Unit-lll | e & - weratefne aie; qaet avretas sarsi # fstataa et w1 wger (375
R v st st ¥ are) a)srifRaeT offesT, b) dftmw daem) o) fazs 47T, d)
weRf g, o Ave stEwE, () Ff A, o) SR P, b
Ry fRafan R seeer ¥ arg smyfaw fifder § oeEed frogfae
TSR Aifeer, T sew, srEfafa, Rrarfan gy argafis dameEt F
W § STy wEt A qfEATETy et i a waw ugar affam £ gfaer A7
T q9 | THHT AN

Ethnobotany legal aspects. Ethnobotany as a tool to protect interests of ethnic groups.
Sharing of wealth concept with few examples from India. Biopiracy, Depart Intellectual
Property Rights and Traditional Knowledge. Role of Peoples Biodiversity Register (PBR) )

]

) and Biodiversity Management committees (BMC).

Unit-IV [ eratedt i # 1t Teeq ST agt 3 fa #1 T& 3 for Tearated 0F TR F &7

( # IRT ¥ T IIEIT F AT G J@UTON FT GTAT FLAT| AEE ] AEF qIET
FFR st TR s o e AR B (ffiuR) st = RAfdgar sE@eT

afrfrat (drowet) £ spfirm

Study of common Plants in Skin Diseases, Bronchial inflammation, Asthma, Jaundice,

Malaria, Expulsion of Worms, Jaundice, Piles, Rheumatism, Heart Diseases Amoebic

Unit-V | Dysentery, Leukoderma
=T T, SRR g, e, e, wefan, f w1 e, ffean, g, afe, -

2T T, refifass Afver, sgebrewt & qrATA QYT T HLAAA|

Reference Books-
1) S.K. Jain, Manual of Ethnobotany, Scientific Publishers, Jodhpur, 1995.
2) S.K. Jain (ed.) Glimpses of Indian. Ethnobotny, Oxford and IB H, New Delhi - 1981

3) Lone et al,. Palaeoethnobotany
_ 4) S.K. Jain (ed.) 1989. Methods and approaches in ethnobotany. Society of ethnobotanists, Lucknow, India.

5) S.K. Jain, 1990. Contributions of Indian ethnobotny Jodhpur. Education

¥ 6) Colton C.M. 1997. Ethnobotany - Principles and applications. John
7) Rama Ro, N and A.N. Henry (1996). The Ethnobotany of and sons - Chichester tern Ghats in Andhra Pradesh, her

India. Botanical Survey of India. Howrah.
8) Rajiv K. Sinha - Ethnobotany The Renaissance of Traditional Herbal medicine
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m i School of Basic and Applied Sciences

]

Class B.Sc. Botany (Final)

Semester/Year 111 Year
Ethnobotany (Practical)

Paper & Paper Code
FU $3-BOTA2P

Course Type (Core

Course/Discipline Specific

Elective/ Elective//Generic

Elective/Vocational

Max. Marks 70 (ETE) + 30 (IA) =100 TSRS e 8
Credit Total Credits (

L|(T|P

0]0(2 2

Minor

PRACTICALS
age or town)

Prepare an inventory of plants in the vicinity (in the College campus, Near Your Home, In your vill

ST ¥ et Y U G dAR A (Freet TREe F, 9 9 H 9T, 7 T 77 90 H)

Herbarium Techniques

AT T

Preparation of Questionnaire for collection of Ethnobotanical data

WA AHe 32T % U % forT yraeil SATE FEAT

Study of Indigenous literature for ethnobotanical knowledge

FaorfasT gaeft 77 F forw weeft wrigey v sreww |

Listing of crop plants agricultural and horticultural crops with their varieties growing in your district

arqeh forer § S arer et o H i amrEr w6 e =t

Study of plants with ethnomedicinal importance

vaART e 7ged arer qh & sremad

Preparation of herbal colours from plant products

91T IR & gad T dA FAT )
Identify the seeds of cereals, millets and legumes Q

AT, AT 3T Bferat F St i ag=r FiL

Prepare herbarium of at least 20 plants of local ethnobotanical importance

T AT FTAEI(AT HEged F 7 & 79 20 el 7 gHRaw Far w¢

Field visit for ethnobotanical study

AT ATAeafae srerad & forg e <

Identification of plant parts of ethnomedicinal importanc

TR qge F O F fRw f vz

Plantation of at least one RET species of ethnobotanical importance in the campus by every student and conserve
it.

mmmWﬁmmﬁmwﬁﬁmﬁmwmﬁﬁmﬁmﬂwaﬁtmmmm

Reference Books- \
1. Jain, S.K., Manual of Ethnobotany, Scientific Publishers Jodhpur, India, 2010 2™
edition '
50 (ﬁary J. Martin, Ethnobotany A methods manual, Chapman & Hall, Madras, India
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