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Outline of B. Sc. Honours Course Structure

Course Code

AECC: Ability Enhancement Compulsory Course; BCC Botany Core Course; BGE
Botany Generic Elective; BDSE Botany Discipline Specific Elective;, BSECBotany
Skill Enhancement Course

Semester

Core Course (BCC)
(14)

Ability
Enhancement
Compulsory
Course (AECC)

(2)

Skill
Enhancement
Course (SEC)

(@)

Discipline
Specific
Elective

(DSE) (4)

Generic
Elective
(GE) (4)

BCC-01:
Microbiology
Phycology

and

BCC-02:
Biomolecules and Cell
Biology

AEC-01

English
Communication

BCC-03:  Mycology
and Phytopathology

BCC-04:
Archegoniate

AEC-02

Environmental
Science

BCC-05: Morphology
and Anatomy  of
Angiosperms

BCC-06: Economic
Botany

BCC-07: Genetics

BCC-08: Molecular
Biology

BCC-09:
Ecology
Phytogeography

Plant
and

BCC-10:
Systematics

Plant

BCC-11:
Reproductive Biology
of Angiosperms

BCC-12:
Physiology

Plant

BCC-13:
Metabolism

Plant

BCC-14: Plant

Biotechnology

@\

BSEC - 02

\\\'\




Outline of Course Structure of B. Sc. with Botany General)

Semester

Discipline Specific Core
Course (DSC) (12 papers

Ability
Enhancement
Compulsory
Course
(AECC) (2

papers)

Skill
Enhancement
Course (SEC)

(4 papers)

Discipline
Specific Elective
(DSE) (4)

DSC -1:
Biodiversity  (Microbes,
Algae, Fungi and
Archegoniate (BGE-01)

Botany:

DSC-2 (Paper 1)

DSC-3 (Paper 1)

English
Communication

DSC -1: Botany Plant
Anatomy and
Embryology (BGE-02)

DSC-2 (Paper 2)

DSC-3 (Paper 2)

Environmental
Science

N
@Qj

DSC -1: Botany:
Economic Botany and
Biotechnology (BGE-03)

DSC-2 (Paper 3)

DSC-3 (Paper 3)

DSC -1:
Environmental
Biotechnology (BGE-04)

Botany:

DSC-2 (Paper 4)

DSC-3 (Paper 4)

N

BSEC-01
Biofertilizer
(BSEC-01.A)

%'z?o

SN

BSEC-02
Herbal
Technology
(BSEC-02.D)

BSEC-03
Nursery and
Gardening

DSE-Botany
Paper I:

A. Analytical
Techniques in
Plant Science
(BDSE-01.A)

OR

B. Bioinformatics
(BDSE-01.B)

BSEC-04
Plant
Diversity and
Human
Welfare

DSE-Botany
Paper II:

A. Research
Methodology
(BDSE-04.A)
OR

Industrial and
Environmental
Microbiology
(BDSE-04.B)




B. Sc. Honours Course Distribution
Note: (T): Theory Paper; (P): Practical Paper

SEMESTER

COURSE
CODE

PAPAR
CODE

COURSE TITLE

CREDITS

BAEC-01

AEC-01

BCC-01

CC-01 (T)

CC-01 (P)

BCC-02

CC-02 (T)

CC-02 (P)

BGE-01

GE-01 (T)

GE-01 (P)

BAEC-02

AEC-02

BCC-03

CC-03 (T)

CC-03 (P)

BCC-04

CC-04 (T)

CC-04 (P)

BGE-02

GE-02 (T)

GE-02 (P)

BCC-05

CC-05 (T)

CC-05 (P)

BCC-06

BCC-07

BSE&

'BGE:03

GE-03 (T)

an

GE-03 (P)

Botany an

BCC-08

CC-08 (T)

CC-08 (P)

BCC-09

CC-09 (T)

CC-09 (P)

BCC-10

CC-10 (T)

CC-10 (P)

BSEC-02

SEC-02

Microbiology and Phycology
Biodiversity (Microbes, Algae
Fungi and Archegoniate) *
Mycology and Phytopathology
Plant Anatomy.and Embryology
rms

onomic Botany
Genetics
B. Floriculture
Biotechnology
Molecular Biology
Plant Ecology and Phytogeograplh
Any ONE from the following:
C. Ethnobotany

English Communication
Biomolecules and Cell Biology
Fungi and Archegoniate)
A&e

Environmental Science
Archegoniate
Plant A y and Embryology

ology and Anatomy of
Economic Botany
Any ONE from the following:
C. Intellectual Property Rights
Economic
Molecular Biology
Plant Systematics
A. Medicinal Botany
D. Herbal Technology

Microbiology and Phycology
Biomolecules and Cell Biology
Biodiversity (Microbes,
Mycology and Phy;op@g\ogy
Archegoniate:.

[ Bﬁg}?ﬁnd Anatomy of
Angiosperms
Genetics
A. Biofertilizers
Economic Botany
Biotechnology
Plant Ecology and Phytogeograph
Plant Systematics
B. Mushroom Culture Technology
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BGE-04

GE-04 (T)

Environmental Biotechnology

GE-04 (P)

Environmental Biotechnology

BCC-11

CC-11 (T)

Reproductive Biology of Angiosperms

CC-11 (P)

Reproductive Biology of Angiosperm

BCC-12

CC-12 (T)

Plant Physiology

CC-12 (P)

Plant Physiology

BDSE-01

DSE-01 (T)

A. Analytical Techniques in Plar
SciencesOR
B. Bioinformatics

DSE-01 (P)

A. Analytical Techniques in Plar
SciencesOR
B. Bioinformatics

BDSE-02

DSE-02 (T)

A. Plant Breedin@®R
B. Biostatistics

@

DSE-02 (P)

A. Plant Breedin@®R
B. Biostatistics

N\

BCC-13

CC-13 (T)

Plant Metabolism

CC-13 (P)

Plant Metabolism.

BCC-14

CC-14 (1)

Plant Biotechnology

CC-14 (P)

Plant Biot gy

BDSE-03

DSE-03 (T)

A. Nat‘h\ source Manageme

)@Itural Practices and Post-
echnology

DSE-03 (P) |

AN

A.~Natural Resource Manageme

"OR

B. Horticultural Practices and Pos
Harvest Technology

nt

L-

BDSE-04

S

' DSE-04 (P)

A. Research MethodologYR
B. Industrial and Environments
Microbiology

A. Research Methodolog9R
B. Industrial and Environmentg

Microbiology

Total Credit




Detailed Syllabus

CORE COURSES for B. Sc. Honours
Course Code: BCC-01: Microbiology and Phycology

(Credits: Theory-4, Practical-2)

Paper Code: CC-01 (T): THEORY (Lectures: 60) r\')/

Unit 1: Introduction to microbiology (8 Lectures®
|

Three Domains of life and its evolutionary relasbip. Introduction to a, viruses,
algae. Microbial nutrition, growth and metabolism. & \

Unit 2: Viruses .% ures)
Introduction to virus. Types of virus: DNA virus,l\l%%' nd Retrovirus. Virus

replication: lytic and lysogenic cycle. Viroid aRdions.

Unit 3: Bacteria Q (8 Lectures)

Discovery, general characteristics; types- lac eubacteria, wall-less forms
(mycoplasma and spheroplasts); Cell str ‘ al types; Reproduction-vegetative,
asexual and recombination (conjugati ansfaonatand transduction). Economic

importance of bacteria. ®\

Unit 4: Algae \ (10 Lectures)
General characteristics, R \Q thallus orgaimizaCell structure and components; cell
wall, pigment system, r %od (of only grouppresented in the syllabus), flagella,
methods of reproduction. ssification systemt§€h) and Economic importance of algae.

Ecology an rence; Range of thallus orgammatiCell structure; Reproduction,

Morphol & ife-cycle oNostoc andVaucheria.
nit

rophyta and Charophyta (8 Lectures)
@ characteristics; Occurrence; Range of ubalbrganization; Cell structure;
R duction. Morphology and life-cycles @edogonium and Chara. Evolutionary
significance ofProchloron.

Unit 5: Cyan;)%&gmd Xanthophyta (8 Lectures)

Unit 7: Phaeophyta and Rhodophyta (10 Lectures)
Characteristics; Occurrence; Range of thallus drgdéion; Cell structure; Reproduction.
Morphology and life-cycles dEctocarpus andPolysiphonia.




Paper Code: CC-01 (P) PRACTICAL

Microbiology

1. Electron micrographs/Models of viruses — T-Phaige TMV, Line drawings/ Photographs
of Lytic and Lysogenic Cycle.

2. Types of Bacteria to be observed from tempopananent slides/photographs. Electron
micrographs of bacteria, binary fission, endospooajugation, root Nodule.

3. Gram staining.

4. Study of Root nodules and its importance

Phycology '\/

1. Study of vegetative and reproductive structuods Nostoc, Oedogo ara,
Vaucheria, Ectocarpus and Polysiphonia, Procholoron through electron rographs,
temporary preparations and permanent slides. .\\\' \

Suggested Readings &
1. Lee, R.E. (2008 Phycology, Cambridge University Pg%&nbridgeedition.

2. Wiley JM, Sherwood LM and Woolverton CJ. (20
McGrawHill International.

tt's Microbiology. 9n Edition.

3. Kumar, H.D. (1999)introductory Phycolog% ted East-West Press, Delhi.

4. Sahoo, D. (2000)Farming the ocean: eeds cultivation and utilizeon.Aravali

International,New Delhi. &a

5. Campbell, N.A., Reece J.B. A., Cain M.Wasserman S.A. Minorsky P.V.,
JacksonR.B. (2008Biology, P Benjamin Cummings, USA.&glition.

6. Pelczar, M.J. (ZOOMi@g , bth edition, Tata McGraw-Hill Co, New Delhi.




Course Code: BCC-02: Biomolecules and Cell Biology
(Credits: Theory-4, Practical-2)

Paper Code: CC-02 (T) THEORY (Lectures: 60)

Unit 1: Biomolecules (20 Lectures)

Types and significance of chemical bonds; Strucaume properties of water; pH and buffers.
Carbohydrates: Nomenclature and classification; Monosaccharidesisaézharides;
Oligosaccharides and polysaccharides. 0\.@
Lipids: Definition and major classes of storage and strattipids; Fatty acids % and
functions; Essential fatty acids; Triacyl glycerostructure, functions operties;
Phosphoglycerides.

Proteins: Structure of amino acids; Levels of protein stroetprimary, @p\dary, tertiary
and quarternary; Protein denaturation and bioldgalas of proteins C)

Nucleic Acids: Structure of nitrogenous bases; Structure and.i nucleotides; Types
of nucleic acids; Structure of DNA, structure of B, Z t DNA. Types of RNA,
structure of tRNA and mRNA. %

Unit 2: Bioenergetics Q (4 Lectures)
Laws of thermodynamics, concept of free ,eggmhic and exergonic reactions,
coupled reactions, redox reactions. ATP:@QE as an energy currency molecule.

Unit 3: Enzymes \ (6 Lectures)
Structure of enzyme: holoenzym nzyme, cafctmenzymes and prosthetic group;

Classification of enzymes; Fex\@ f active sitiastrate specificity, mechanism of action
pothesis, induftetheory), Michaelis—Menten equation,

(activation energy, lock an k%b

enzyme inhibition and t&o}rs cting enzyme\aigti

Unit 4: The Cell  ( % (4 Lectures)
r

Cell as a unit ure and function; Charastes of prokaryotic and eukaryotic cells;
Origin of eu ic cell (Endosymbiotic theory).

&I and Plasma Membrane (4 Lectues)
structure and function of Plant cell w@lverview of membrane function; fluid
model; Membrane transport — Passive, aetink facilitated transport, endocytosis
and exocytosis.

Unit 6: Cell Organelles (16 Lectures)

Nucleus: Structure-nuclear envelope, nuclear pore complaxlear lamina, molecular
organization of chromatin; nucleolus.

Cytoskeleton:Role and structure of microtubules, microfilameants intermediary filament.

Chloroplast, Mitochondria and Peroxisomes: Structural organization; Function;
Semiautonomous nature of mitochondria and chlosbpla
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Endomembrane System:Endoplasmic Reticulum — Structure, targeting angeition of
proteins in the ER, protein folding, processing;d®th ER and lipid synthesis, export of
proteins an dlipids; Golgi Apparatus — organizatiarotein glycosylation, protein sorting and
export from Golgi Apparatus; Lysosomes

Unit 7: Cell Division (6 Lectures)
Phases of eukaryotic cell cycle, mitosis and msjd3egulation of cell cycle- checkpoints,

role of protein kinases.

Paper Code: CC-02 (P) Practical %

proteins. C.)
2. Study of plant cell structure with the help ofpide peel mount of

Onion/Rhoeo/Crinum. . ﬁ
3. Demonstration of the phenomenon of protoplasimaami @drillaleaf.

4. Measurement of cell size by the technique orometr

5. Cytochemical staining of: DNA- Feulgen and ol epidermal peel of onion using
Periodic Schiff's (PAS) staining technique.

6. Study the phenomenon of plasmolysis and 13]0)

7. Study of different stages of mitosis %’h
\

1. Qualitative tests for carbohydrates, reducingassi non-reducing,\' ars, lipids and

8. Study of different stages of meiosis.

Suggested Readings \%@’

1. Campbell, MK (2012) Bi&ﬁstry, 7th ed., Pebéd by Cengage Learning
ith-"A

2. Campbell, PN and
ChurchillLivingstone
3. Tymoczko JL, Ber and Stryer L (2012) Biocletny: A short course, 2nd ed.,

(2011) Biochemistriudtrated, 4th ed., Published by

W.H.Freeman
4. Berg M, ko JL and Stryer L (2011) Biocletny, W.H.Freeman and Company
d Cox MM (2008) Lehninger Principles Biochemistry, 5th Edition.,

5. Nelson DL
W.H.Fre and Company.
. Q% 0). Cell Biology, John Wiley & Son&S.A. Gedition.

J., Becker, G., Skliensmith, L.J. (201Bgcker's World of the Cell, Pearson
ninc. U.S.A. 8dition.
. Cooper, G.M. and Hausman, R.E. (2009) The @eMolecular Approach. 5th edition.
ASMPress & Sunderland, Washington, D.C.; Sinaueoastes, MA.
9. Becker, W.M., Kleinsmith, L.J., Hardin. J. aneér®ni, G. P. (2009) The World of the
Cell. 7" edition. Pearson Benjamin Cummings Publishing, Sancisco.




Course Code: BCC-03: Mycology and Phytopathology
(Credits: Theory-4, Practical-2)

Paper Code: CC-03 (T) THEORY (Lectures: 60)

Unit 1: Introduction to Fungi (6 Lectures)
General characteristics; origin, thallus organaati Cell wall composition; Nutrition;
Classification (Ainsworth system).

Unit 2: Chytridiomycota and Zygomycota (5 Lectues %
Characteristic features; Thallus organization; Rdpction; Life cycle Wlt rence to

Synchytrium, Rhizopus.

Unit 3: Ascomycota (e}ues)

General characteristics (asexual and sexual nglthmdles) ogy; Life cycle,
Heterokaryosis and parasexuality; Life cycle andass:lf& with reference to

Saccharomyces, Penicillium, Aspergillus,and Alternaria. %
Unit 4: Basidiomycota §~ (8 Lectures)

General characteristics; Life cycle and Clas@th reference toPuccinia and
Agaricus, Bioluminescence.

Unit 5: Allied Fungi % (3 Lectures)
General characteristics; Status of Sli molds, s€lfi@ation; Occurrence; Types of

plasmodia; Types of fruiting bodies. %

Unit 6: Oomycota % (4 Lectures)
General characteristics; Li and classiforatwith reference tdPhytophthora and
Albugo.

Unit 7: Symbiotic g%%ns (4 Lectures)
Lichen — Occu e;.‘General characteristics; Matfr associations of algal and fungal

r
partners; Re%gion; Mycorrhiza-Ectomycorrhizagdomycorrhiza and their significance.

Unit 8: Appli ycology (10 Lectures)
Appllc fungi in food industry (Flavour& xeure, Fermentation, Baking, Organic
aC|d zymes Secondary metabolites (Pharmaeéutpreparations); Agriculture
ilizers); Mycotoxins; Biological control (Mcofungicides, Mycoherbicides,
nsecticides, Myconematicides).

Unit 9: Phytopathology (10 Lectures)

Terms and concepts; General symptoms, Host-Pathogletionships, Disease cycle and
environmental relation; prevention and control lainp diseases, and role of quarantine.
Bacterial diseases — Citrus canker and bacteaéMédt of tomato.

Viral diseases — Papaya Mosaic viruses, vein cigari

Fungal diseases — Early blight of potato, Blacknstest of wheat, White rust of crucifers,
powdery mildew, damping off disease.




Paper Code: CC-03 (P) Practical

1. Introduction to the world of fungi (Unicellulacpenocytic /septate mycelium, ascocarps
and basidiocarps).

2. Rhizopus: study of asexual stage from temporary mountssaxdal structures through
permanent slides.

3. Aspergillus and Penicillium: study of asexual stage from temporary mountsdysiof
Sexual stage from permanent slides/photographs. ,\/

5. Alternaria: Specimens/photographs and temporary mounts. %

6. Puccinia: Herbarium specimens of Black Stem Rust of Wheuat 'mfe%
leaves; sections/ mounts of spores on wheat amdgmemt slides of both t% S.

arberry

7. Pleurotus specimens of button stage and full-grown mushr(BHDtIOQ?I ills.

8. Albugo: Study of symptoms of plants infected withbugo; ase
section/temporary mounts and sexual structures:dh‘rqnerman;

ase study through

9. Lichens: Study of growth forms of lichens (cosd, f nd frutlcose) on different
substrates. Study of thallus and reproductive &iras redia and apothecium) through
permanent slides. Mycorrhizae: ectomycorrhiza rrhiza (Photographs)

10. Phytopathology: Herbarium specimens of b ases; Citrus Canker; bacterial leaf
wilt of tomato.

11. Viral diseases in the locality. %'b 3

Suggested Readings \Q&')\

1. Agrios, G.N. (1997) Plant P gy, 4th editideademic Press, U.K.
2. Alexopoulos, C.J., Mims; , Blackwell, M. @®. Introductory Mycology, John
Wiley &Sons (Asia) Si etdedition.

3. Webster, J. er, R. (2007). Introduction Fungi, Cambridge University

Press,Cambridge d®dition.

4. Sethi, I.@Valia, S.K. (2011). Text book dingi and Their Allies, Macmillan
Publishersl td.

5. Sharm&. (2011). Plant Pathology, Rastoqgli€ation, Meerut, India.

NNy




Course Code: BCC-04: Archegoniate (Bryophytes, Ptatophytes

and Gymnosperms)
(Credits: Theory-4, Practical-2)

Paper Code: CC-04 (T) THEORY Lectures: 60

Unit 1: Introduction to Bryophytes and Pteridophytes (12 Lectures)
Unifying features of archegoniates; Alternation gknerations. Bryophytes-General
characteristics; Classification; Pteridophytes- &ah characteristics; CIassificaQ'sR/Early

land plants Rhynia). 0‘\/

Unit 2: Type Studies- Bryophytes (12 Lectur'\/
Classification (up to family) (Proskauer, 1957), rptwlogy, anatom ﬂoductlon and
evolutionary trends oMarchantia, Anthoceros, Sphagnum and Fun ogical and
economic importance of bryophytes with specialneziee t(ﬁohagnum\

Unit 3: Type Studies- Pteridophytes Lectuue)
Classification (up to family), morphology, anato s@ﬁductlon ofSelaginella,
Equisetum and Pteris (Developmental details not to g% ed). Apogasnygl apospory,
heterospory and seed habit, telome theory, Stetdut

Unit 4: Gymnosperms (12 Lectures)

General characteristics, classification (up ' orphology anatomy and reproduction
of Cycas, PinusandGnetum (Developme s not to be included).

Unit 5: Paleobotany c')\ (12 Lectures)
Geological time scale; fossil typ their faiiorg general account of dominant fossil
flora of different ages; paleob in relatioretgloration of fossil fuels.




Paper Code: CC-04 (P) Practical
1. Marchantia- Morphology of thallus, whole mount of rhizoidsScales, vertical section of
thallus through Gemma cup, whole mount of Gemmbéef@porary slides), vertical section
of Antheridiophore, Archegoniophore, longitudinacgon of Sporophyte (all permanent
slides).

2. Anthoceros- Morphology of thallus, dissection of sporophyte show stomata, spores,
pseudoelaters, columella) (temporary slide), varsection of thallus (permanent slide).

3. Sphagnum- Morphology of plant, whole mount of leaf (permanslide only).

4. Funaria- Morphology, whole mount of leaf, rhizoids, opdton, peristome;. annulus,
spores(temporary slides); permanent slides showanthperidial and arch i eads,
longitudinal section of capsule and protonema.

5. Selaginella- Morphology, whole mount of leaf with ligule, trarer ion of stem,
wholemount of strobilus, whole mount of microspdrgib and megasQ) yll (temporary
slides), longitudinal section of strobilus (permainglide). %

6. Equisetum- Morphology, transverse section of internode, section of strobilus,
transverse section of strobilus, whole mount ofrapgiophore, le mount of spores (wet
anddry) (temporary slide), transverse section aorne (per ent slide).

7. Pteriss Morphology, transverse section of r veltisgction of sporophyll,
wholemount ofsporangium, whole mount of spo ry slides), transverse section of
rhizome, wholemount of prothallus with sex or. oung sporophyte (permanent slide).

8. Cycas- Morphology (coralloid roots, af), wholmount of microsporophyll,
transverse section of coralloid root, trans iae of rachis, vertical section of leaflet,
vertical section of microsporophyll, %‘?\mountsﬂores (temporary slides), longitudinal
section of ovule, transverse secti t (perenaslide).

9. Pinus- Morphology (long an shoots, whole mountwafarf shoot, male and female
cones), transverse sectio edle, transversgoiseof stem, longitudinal section of
/transverse section of imale_cone, whole mount ofrasporophyll, whole mount of
Microspores(temporary. slides), longitudinal sectainfemale cone, tangential longitudinal
section & radial Iorg@g | sections stem (perevarslide).

0

10. Gnetum- Marp
section of ovul

y (stem, male & female cones), trans¥eysction of stem, vertical
manent slide)

11. Botan‘i&( ursion.
% Suggested Readings

1@ha, P.C., Sinha, A.K., Kumar, A. (20Xeridophyta. S. Chand. Delhi, India.
2

atnagar, S.P. & Moitra, A. (1996kymnosperms. New Age International (P) Ltd
Publishers,New Delhi, India.

3. Parihar, N.S. (1991An introduction to Embryophyta: Vol. I. Bryophyta. Central Book
Depot.Allahabad.

4. Raven, P.H., Johnson, G.B., Losos, J.B., Sirg&, (2005)Biology. Tata McGraw Hill,
Delhi.

5. Vanderpoorten, A. &Goffinet, B. (2009ntroduction to Bryophytes. Cambridge
UniversityPress.
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Course Code: BCC - 05: Morphology and Anatomy of
Angiosperms
(Credits: Theory-4, Practical-2)

Paper Code: CC-05 (T) THEORY Lectures: 60

Unit 1: Root, Stem and Leaf Morphology (8 Lectues)
. Structures, types, with reference to modificatiath examples.

Unit 2: Flowers, Fruits and Seeds Morphology (8 Lec@\/
Characteristics, structure, types, classificatigpes and function. '}
Unit 3: Introduction to Structure and Development d Plant Body sues (10

S
Lectures) i \ \

Internal organization of plant body: The three ut'essystems;, @@f cells and tissues.
Development of plant body: Polarity. \

Classification of tissues; Simple and complex &ss %%owths and transfer cells,
Ergastic substances. Hydathodes, cavities, lithearsd ifers.

Unit 3: Apical Meristems (12 Lectures) \'b

Evolution of concept of organization of sh @pical cell theory, Histogen theory,

TunicaCorpus theory, Types of vascul sucBire of dicot and monocot stem.

Development, arrangement and diverii.t%}iﬁ size stmape of leave; Structure of dicot and
i

monocot leaf, Kranz anatomy. Organi of rqua(Apical cell theory, Histogen theory,
Korper-Kappe theory); Quies% re; Root camcBure of dicot and monocot root.

Unit 4: Vascular Cambium%% od (12 Lectures)

Structure, function an g@:z al activity of cambisecondary growth in root and stem.
Sapwood and he ing and diffuse porous wdily and late wood, tyloses;
Dendrochronology. erm, rhytidome and lensicel

Unit 5: Adaptiv

Epiderm %ue system, cuticle, epicuticular vgax&ichomes (uni-and multicellular,
glandul non glandular, two examples of eastomata (classification); Anatomical
a% ions of xerophytes and hydrophytes. Adctiostaand incrustation.

Protective Systems (10 Lectu®




Paper Code: CC-05 (PpPractical
. Study of vegetative and floral characters of sqhant species.
. Study of root and its modifications

. Study of stem and its modifications

. Study of floral morphology and inflorescences Q\/
. Study of fruits '\,

1
2
3
4. Study of leaf and its modifications
5
6
7

Study of anatomical details through permanentlesitemporary stain mounts/
macerations/museum specimens with the help oftdaiexamples. - \

8. Distribution and types of aerenchyma, parenchyolenchyma a@clerenchyma.
9. Xylem: tracheary elements-tracheids, vessel ehtsn thiol\ ; perforation plates;

xylem fibres.
10. Wood: ring porous; diffuse porous; tyloses;rtrean &ood.
11. Phloem: Sieve tubes-sieve plates; companids: fibres.
12. Epidermal system: cell types, stomata typii;g%s: non-glandular and glandular.

13. Root: monocot, dicot, secondary gr%

14. Stem: monocot, dicot - primary and s daoytr; periderm; lenticels.
15. Leaf: isobilateral, dorsiventral, q‘@a\/esa(h(z anatomy).

16. Adaptive Anatomy: xero -hydrophytes.

17. Secretory tissues: ca\'ﬁi%& ocysts andifats.

Suggested Readings (3
1. Dickison, W.C. ~Integrative Plant Anatarklarcourt Academic Press, USA.

2. Fahn, A. (19 t Anatomy. Pergmon PreS§#.U
3. Mauseth, J:D.(1988). Plant Anatomy. The Benjam@ummings Publisher, USA.
4, Evert'§QZ006) Esau’s Plant Anatomy: MensteCells, and Tissues of the Plant Body:

Their‘&{' re, Function and Development. JohreWdnd Sons, Inc.

5. acharaya, K., Hait, G., Ghosh, A.K. (2008)Text Book of Botany, Vol. 2, New
Central Book Agency (P) Ltd. Kolkata.

6. Bhattacharaya, K., Ghosh, A.K., Hait, G. (201X)Text Book of Botany, Vol. 4. New
Central Book Agency (P) Ltd. Kolkata.

7. Pandey B.P. (2002). Plant Anatomy. S. Chand &gany Ltd., New Delhi.




Course Code: BCC - 06: Economic Botany
(Credits: Theory-4, Practical-2)
Paper Code: CC-06 (T) THEORY Lectures: 60

Unit 1: Origin of Cultivated Plants (6 Lectureg

Concept of Centres of Origin, their importance wigference to Vavilov’'s work. Examples
ofmajor plant introductions; Crop domestication dosls of genetic diversity; lution of
newcrops/varieties, importance of germplasm ditgersi

Unit 2: Cereals (6 Le‘ct s)\
Wheat and Rice (origin, morphology, processing asek); Brief acco@%n llets.

Unit 3: Legumes . tures)

Origin, morphology and uses of soybean, phaseeljshes. ance to man.

Unit 4: Sources of sugars and starches h (4 Leces)
td ay-

Morphology and processing of sugarcane,
industry.Potato — morphology, propagation ane .

products of sugarcane

Unit 5: Spices 'b (6 Lectures)

Listing of important spices, their family “and pamsed. Economic importance with
specialreference to ginger, cardaw@ amonptauk pepper

Unit 6: Beverages \§b

Tea, Coffee (morpholog ;;05 sing and uses).

Unit 7: Sources of oi % ts (10 Lectures)
E, c?

General descriptio sification, extractiorgitiuses and health implications groundnut,
sesame, coco: t/linseed, mustard and coconutr{Bataname, family and uses).

Unit 8: Natg bber (3 Lectures)
Para-ru ~tapping, processing and uses.

(4 Lectures)

ug-yielding plants (8 Lectures)
:‘&peutic and habit-forming drugs with specidénence to @chona, Digitalis, Papaver
andCannabis;
Unit 10: Timber plants (3 Lectures)
General account with special reference to teakpamel
Unit 11: Fibers (4 Lectures)

Types based on the origin of fibers; Cotton ane Jemorphology, extraction and uses).

16




Paper Code: CC-06 (PpPractical

1. Cereals Wheat (habit sketch, L. S/T.S. grain, starchrgggi Rice(habit sketch, study of
paddy and grain, starch grains).

2. Legumes Groundnut, (habit, fruit, seed structure).

3. Sources of sugars and starchesSugarcane ( habit sketch),Potato (habit sketabert
morphology, T.S. tuber to show localization of ekagrains)

4. Spices:Black pepper, ginger (habit and sections).

5. BeveragesTea (plant specimen, tea leaves), Coffee (plo@tisnen, beans),\@

6. Sources of oils and fatsCoconut, Mustard—plant specimen, seeds

7. Essential oil-yielding plants Habit sketch oRosa, Vetiveria, Sant @Eucalyptus
(specimens/photographs).

8. Rubber: specimen, photograph/model of tapping, samples Qpfroducts.

9. Drug-yielding plants: collection and herbarium . ®

10. Woods:collection of specimen Q
11. Fiber-yielding plants: Cotton and jute: collec%

o

1. Kochhar, S.L. (2012). Economi in TropidacMillan & Co. New Delhi, India.
2. Wickens, G.E. (2001). E\ Botany: Pringple Practices. Kluwer Academic

Suggested Readings

Publishers,The Netherland %
3. Chrispeels, M.J. a@_§5} va, D.E. 1994 Plantsne§& and Agriculture. Jones

&BartlettPuinshers.%&‘




Course Code: BCC - 07: Genetics
(Credits: Theory-4, Practical-2)

Paper Code: CC-07 (T) THEORY (Lectures: 60)

Unit 1: Mendelian Genetics and its Extension (1Bectures)

Mendelism: History; Principles of inheritance; Chmasome theory of inheritance;
Autosomes and sex chromosomes; Probability andypeglianalysis; Incomplete dominance
and codominance; Multiple alleles, Lethal allel€gistasis, Pleiotropy, Recessive and
Dominant traits, Numericals; Polygenic inheritance. ®

Unit 2: Extrachromosomal Inheritance (6 Lectures)
Chloroplast mutation: Variegation in Four o’cloclkamt; Mitochondrial tations inyeast;
Maternal effects-shell coiling in snail; Infectiberedity- Kappa particlé@ﬁmum.

Unit 3: Linkage, crossing over and chromosome mappg ( ures)

Linkage and crossing over-Cytological basis of shug over; ination frequency, two
factor and three factor crosses; Interference amdcitlenc mericals based on gene
mapping; Sex Linkage.

Unit 4: Variation in Chromosome Number and ‘ﬂ@ (8 Lectures)
Deletion, Duplication, Inversion, Translocation RB ffect, Euploidy and Aneuploidy.

Unit 5: Gene Mutations %’b (6 Lectures)
of

Types of mutations; Molecular basis utationsuthens — physical and chemical
(Baseanalogs, deaminating, alkylati nd inteticegjaagents) Role of Transposons in
mutation.DNA repair mechanisms{Q

Unit 6: Fine Structure of G % (6 Lectures)
Classical vs molecular @Egj

on of gene; Cis-Trammplementation test for functional
allelism. &:)

Genotype frequencies, Hardy+Weig Law, role of natural selection,
ift. Genetic variation and Sagon.

Unit 7: Populati%@olutionary Genetics (A_ectures)

e resueres
R
%Q




Paper Code: CC-07 (P) Practical

1. Meiosis through temporary squash preparation.

2. Mendel’s laws through seed ratios. Laboratosreises in probability and chi-square.

3. Chromosome mapping using point test cross data.

4. Pedigree analysis for dominant and recessivesauatal and sex linked traits.

5. Incomplete dominance and gene interaction throsged ratios (9:7, 9:6:1, 38'\3}15:1,
12:3:1,9:3:4). "\/

6. Blood Typing: ABO groups & Rh factor. '\§

7. Study of aneuploidy: Down’s, Klinefelter's andrfier’'s syndromes. .

\
8. Photographs/Permanent Slides showing TranstowcaRing, La@ds and Inversion

Bridge. ~\§QJ

9. Study of human genetic traits: Sickle cell areenXer Pigmentosum, Albinism,
red-green Colour blindness, Widow’s peak, Rollir@& , Hitchhiker's thumb and
Attached ear lobe. Q

N
Suggested Readings @0

1. Gardner, E.J., Simmons, M.J., Sr@, D.P.1)1%%inciples of Genetics, John Wiley &

sons,India. 8 edition. @

2. Snustad, D.P. and Simmon . (2010). Priesipf Genetics, John Wiley & Sons Inc.,

India. Gnedition. (?
3. Klug, W.S., Cummi g-lﬂ ., Spencer, C.A. (20@)ncepts of Genetics. Benjamin
Cummings, U.S.A. ion.

4. Griffiths, A.J.E., ler, S.R., Carroll, S.Bgebley, J. (2010). Introduction to Genetic
Analysis. W. man and Co., U.S. AnEalition.




Course Code: BCC - 08: Molecular Biology

Paper Code: CC-08 (T) THEORY (Lectures: 60)

Unit 1: Nucleic Acids: Carriers of Genetic Information (4 Lectures)
DNA as the carrier of genetic information (Griffsh Hershey & Chase, Avery, McLeod &
McCarty experiments).

Unit 2: The Structures of DNA and RNA / Genetic Magerial (10 Lectures) '\/
DNA Structure: Salient features of double helix (¢¢m and Crick), Ty r\/genetic
material, denaturation and renaturation; Orgaropatof DNA- Prokaryot Viruses,
Eukaryotes. RNA Structure, mitochondria and chltasp DNA.,&Nucleosome,

Chromatin structure- Euchromatin, Heterochromati@onstitut'{ Facultative

heterochromatin. . %QJ

Unit 3: The Replication of DNA @ 0 Lectures)

General principles — bidirectional, semi-consematand. semi discontinuous replication,
RNA priming; replication of DNA in prokaryotes a es; Enzymes involved in DNA
replication.

Unit 4: Central Dogma and Genetic Cod%ﬁo (2 Lectes)
Key experiments establishing-The Centr ogma (Aala hypothesis and discovery of
MRNA template), Genetic code (dec@f\g & salfeature}.

Unit 5: Transcription \\'b‘ (18 Lectures)
ryo

Transcription in proka d eukaryotes. Ppiesi of transcriptional regulation;
Prokaryotes: Regulatiq' lactose metabolism agygtdphan synthesis i.coli. Gene

silencing. ®

Unit 6: Proce %nd Modification of RNA (8 Letures)

Split genes-%ept of introns and exons, removalntons, spliceosome machinery,
splicing ays, group | and group Il intron sjpig, alternative splicing eukaryotic mMRNA
processi ' cap, 3’ polyA tail); RNA editing amiRNA transport.

U%: lranslation (8 Lectures)

Ribosome structure and assembly, mRNA; ChargintRiA, aminoacyl tRNA synthetases;
various steps in protein synthesis, proteins in&dhn initiation, elongation and termination
of polypeptide; Inhibitors of protein synthesis;sRtranslational modifications of proteins.




Paper Code: CC-08 (P) Practical

1. DNA isolation from any plant.
2. DNA estimation by diphenylamine reagent/UV- Spgzhotometry.
3. Study of DNA replication mechanisms through plgoaphs

4. Study of structures of prokaryotic RNA polymeramnd eukaryotic RNA polymerase |l
through photographs.

5. Photographs establishing nucleic acid as gensierial (Messelson and St Nery et
al, Griffith’s, Hershey & Chase’s and Fraenkel &Cat's experiments)

6. Study of the following through photographs: Asbéy of Spliceoseme machinery;
Splicing mechanism in group | & group Il intronspBzyme and Alter ¥ %p icing.

N\
Suggested Readings . %QJ

1. Watson J.D., Baker, T.A., Bell, S.P., Gann,l&yvine, g\bl k, R. (2007). Molecular

Biology of the Gene, Pearson Benjamin Cummi ress, New York, U.S.A.16
edition.

2. Snustad, D.P. and Simmons, M.J. (2010 @sipﬂf Genetics. John Wiley and Sons
Inc.,U.S.A. medition.

3. Klug, W.S., Cummings, M.R., Spence;%& (20@)ncepts of Genetics. Benjamin

Cummings. U.S.A. Bedition. \@ \
4. Russell, P. J. (2010). Gev%f%; Molecular yagh. Benjamin Cummings, U.S.A.
3eedition.

5. Griffiths, A.J.F., We c-ED\R Carroll, S.Bgebley, J. (2010). Introduction to Genetic
Analysis. W. H. Free% Co., U.S.AnHdlition.




Course Code: BCC - 09: Plant Ecology and Phytogeogphy
(Credits: Theory-4, Practical-2)

Paper Code: CC-09 (T) THEORY (Lectures: 60)

Unit 1: Introduction (4 Lectures)

Basic concepts; Levels of organization. Inter-ietaghips between the living world and the
environment, the components and dynamism, homesstas

Unit 2: Soil (8 Lectures) @

Origin; Formation; Composition (Physical; Chemicatd Biological comp ts), Soill

profile

. \\
Unit 3: Water &&%&

Importance: States of water in the environment; dgpheric m Precipitation types

(rain, fog, snow, hail, dew); Hydrological Cycle;afér in sc@ table.
Unit 4: Light, Temperature, Wind and Fire (6 Ledures)
Variations; adaptations of plants to their variatio Q

Unit 5: Biotic Interactions Qg/ (2 Lectures)

Trophic organization, basic source %
commensalism, parasitism; food cha|

crop.

Unit 6: Population Ecology (4 Lectures)
Characteristics and Dyna \ologlcal Speciation

Unit 7: Plant Communitie (8 Lectures)

Concept of ecolo% mplitude; Habitat and nicB&aracters: analytical and synthetic;
Ecotone and: ct; Dynamics: successioneepses, types; climax concepts.

aopdty, heterotrophy; symbiosis,
webdpgical pyramids; biomass, standing

(4 Lectures)

Unit 8: Eco
Structu@cesses Trophic organization; Foodinsh and Food webs; Ecological

pyra
U ~Functional Aspects of Ecosystem (8 Leates)

Principles and models of energy flow; Productiod @noductivity; Ecological efficiencies;
Biogeochemical cycles; Cycling of Nitrogen and Ritasus.

Unit 10: Phytogeography (12 Lectures)

Principles; Continental drift; Theory of tolerandéndemism; Brief description of major
terrestrial biomes (one each from tropical, temige&atundra); Phytogeographical division
of India; Local Vegetation.




Paper Code: CC-09 (P) Practical

1. Study of instruments used to measure microcionaariables: Soil thermometer,
maximum and minimum thermometer, anemometer, psyocéter/hygrometer, rain gauge
and lux meter.
2. Determination of pH of various soil and watermpées (pH meter, universal
indicator/Lovibond comparator and pH paper)
3. Analysis for carbonates, chlorides, nitrate$plsates, organic matter and base deficiency
fromtwo soil samples by rapid field tests.
4. Determination of organic matter of differentlsa@mples by titration method. '\%
5. Comparison of bulk density, porosity and rateirgiitration of water in s N ree
habitats.
6. Determination of dissolved oxygen of water sagfitom polluted and unpolluted sources.
7. (a). Study of morphological adaptations ofoydhytes and xero S

(b). Study of biotic interactions of the followingtem p iteQuscuta), Root
parasite Qrobanche) Epiphytes, Predation (Insectivorous plant %6
8. Determination of minimal quadrat size for thedst of hé%
college campus, by species area curve method éspechbe |
9. Quantitative analysis of herbaceous vegetatiadhe co mpus for frequency and
comparison with Raunkiaer’s frequency distributiaw.
10. Quantitative analysis of herbaceous vegetz&'\ ity and abundance in the college
campus.

11. Field visit to familiarise students withg’@%ﬁerent sites.

Suggested Readings

us vegetation in the

\
1. Odum, E.P. (2005). Fundame\@cR Ecology. @gaed_earning India Pvt. Ltd., New
Delhi. 5redition.

2. Singh, J.S., Singh, P&ta, S. (2006). dggol Environment and Resource
u;np

ions, New Delhi, dndi

Conservation. Anamaya
3. Sharma, P.D. (2010). ogy and Environmenst®a Publications, Meerut, Indiain8

edition.
4. Wilkinson, D.M.@). Fundamental ProcesseSdalogy: An Earth Systems Approach.

Oxford Univer. ress. U.S.A.
5. Kormond +(1996). Concepts of Ecology. Ridarning Pvt. Ltd., Delhi, India.t4

editio@
S




Course Code: BCC - 10: Plant Systematics
(Credits: Theory-4, Practical-2)

Paper Code: CC-10 (T) THEORY (Lectures: 60)

Unit 1: Significance of Plant Systematics (15dctures)

Introduction to systematics; Plant identificatio@lassification, Nomenclature. Evidences
from palynology. Field inventory; Functions of Harlum; Important herbaria and botanical
gardens of the world and India; Virtual herbariuf:flora; Documentatlon\/lora
Monographs, Journals; Keys: Single access and Mattess.

Unit 2: Taxonomic hierarchy (8 Lectur
Concept of taxa (family, genus, species); Categoead taxonoml %@Chy, Species
concept (taxonomic, biological, evolutionary).

Unit 3: Botanical Nomenclature Ql Lectures)
Principles and rules (ICN); Ranks and names; Tglaifo itation, valid publication,
rejection of names, principle of priority and |m$ﬂtat|on§ es of hybrids.

Unit 4: Systems of classification & (13 Lecturgs

Major contributions of Linnaeus, Hutchins issition systems of Bentham and Hooker
(upto series) and Engler and Prantl (upmlreference of Angiosperm Phylogeny
Group (APG llI) classification. ®\

Unit 5: Phylogeny of Angiosp \Q (12 Lectures)

Terms and concepts (pri nd advanced, honyolagd analogy, parallelism and

convergence, monoph Q} hyly, polyphyly anddek). Origin and evolution of

angiosperms; Met illustrating evolutionarglationship (phylogenetic tree,
cladogram).




Paper Code: CC-10 (PpPractical

1. Study of vegetative and floral characters of thkkowing families (Description, V.S.
flower, section of ovary, floral diagram/s, flofarmula/e and systematic position according
to Benthamé& Hooker’s system of classification):

RanunculaceaeRanunculus, Del phinium

BrassicaceaeBrassica, Alyssum/ Iberis

Myrtaceae Eucalyptus, Callistemon

Umbelliferae -Coriandrum /Anethum/ Foeniculum

Asteraceae Sonchus/Launaea, Vernonia/Ageratum, Eclipta/Tridax
Solanaceae Solanum nigrunyWithania

Lamiaceae Salvia/Ocimum

Euphorbiaceae Euphorbia hirta/E.milii, Jatropha

Liliaceae -Asphodelug/LiliunvAllium

Poaceae TriticunvHordeun/Avena

2. Field visit (local) — Subject to grant of funfdem th iversity.
3. Mounting of a properly dried and pressed sg:?‘%ny wild plant with herbarium label

(to be submitted in the record book). %’h

\

1. Singh, (2012). Plant Syst @heory ancctlee Oxford & IBH Pvt. Ltd., New
Delhi.3dedition. e&

2. Jeffrey, C. (1982). uction to Plant dammy. Cambridge University Press,
Cambridge.

3. Judd, W.S., Car'gEA .S., Kellogg, E.A., Stesyd.F. (2002). Plant Systematics-A

Suggested Readings

. Sinauer Associates Inc.,A).&dedition.

Phylogenetic App
4. Radford&. 86). Fundamentals of Plant &ysitics. Harper and Row, New York.




Course Code: BCC - 11: Reproductive Biology of Angisperms
(Credits: Theory-4, Practical-2)

Paper Code: CC-11 (T)THEORY (Lectures: 60)

Unit 1: Introduction and Reproductive Development (6 Lectures)
History and scope of embryology. Induction of flomg; flower as a modified determinate
shoot.

Unit 2: Anther and Pollen Biology (10 Lecture @/
it and its

Anther wall: Structure and functions, micro sponoggs, callose dep
significance. Micro gametogenesis, Pollen wall eid; Pollen viability,
germination; Abnormal features: Pseudomonads, gslyaassulae, po?l@ \

Unit 3: Ovule N @}caures)

Structure; Types; Special structures—endotheliubturator, runcle and hypostase;
Female gametophyte—megasporogenesis (monospo@ and tetrasporic) and

megagametogenesis. detailsRalygonum type); Organ% and ultrastructure of mature
embryo sac.

orage and

Unit 4: Pollination and Fertilization 5%\'b‘ (8 Lectures)

Pollination types and significance; adapt re of stigma and style; path of pollen
tubein pistil; double fertilization. %

ti
Unit 5: Self Incompatibility c‘)\ (10 Lectures)
Basic concepts (interspecific, in ific, honoophic, heteromorphic, GSI and SSI);
Modification of stigma surface: xual hybmadian, cybridsjn vitro fertilization.

Unit 6: Embryo, Endosp r&eed (10 Lectures
Structure and types; Qe;; al pattern of developnoérdicot and monocot embryo and
endosperm; Susp ucture and functions; Yovdmdosperm relationship; Nutrition of
embryo. Seed structure; importance and dispersehamesms.

I

Units 7: Polyé@ ny and Apomixis (6 Lectures)

Introd:zati’g&x
%Q

sification; Causes and appligatio




Paper Code: CC-11 (PpPractical

1. Anther: Wall and its ontogeny; Tapetum (amoekamd glandular); MMC, spore tetrads,
uninucleate, bicelled and dehisced anther stagesdh slides/micrographs

2. Pollen grains: Fresh and acetolyzed showingremsation and aperture, pseudomonads,
polyads, pollinia (slides/photographs, fresh matgri

3. Pollen viability: Tetrazolium test, germinatio@alculation of percentage germination in
different media using hanging drop method.

4. Ovule: Types-anatropous, orthotropous, amphisframpylotropous, cir '?\g)ous,
unitegmic, bitegmic; Tenuinucellate and crassinatel %\,
ructur

5. Female gametophyte through permanent slidestographs: Types, ultra
mature egg apparatus.

e of

> \
6. Intra-ovarian pollination; Test tube pollinatidtmough photograph\C;\\'

7. Endosperm: Dissections of developing seedsrfdogperm wit uclear haustoria.

8. Embryogenesis: Study of development of dicot ugh permanent slides;
dissection of developing seeds for embryos at Uﬂ% pmental stages; Study of

suspensor through electron micrographs. Q
Suggested Readings qu'.?‘

1. Bhojwani, S.S. and Bhatnagar, S.P. 11). Thebrigology of Angiosperms, Vikas
PublishingHouse. Delhi.tBedition. \

2. Shivanna, K.R. (2003). P @ogy and Bitteclogy. Oxford and IBH Publishing
Co. Pvt.Ltd. Delhi. \

3. Raghavan, V. (2000). (%mental Biology ahvi#ring plants, Springer, Netherlands.
Empy

4. Johri, B.M. | (198% ology of Angiosperngpringer-Verlag, Netherlands.




Course Code: BCC - 12: Plant Physiology
(Credits: Theory-4, Practical-2)

Paper Code: CC-11 (P) THEORY (Lectures: 60)

Unit 1: Plant-water Relations (10 Lectures)

Water Potential and its components, water absoritjoroots, pathway of water movement,
symplast, apoplast, transmembrane pathways, roegspre, guttation. Ascent of sap—
cohesion-tension theory. Transpiration and factdfecting transpiration, antiﬁp@eirants,
mechanism of stomatal movement. %

Unit 2: Mineral Nutrition (8 Lectur '\,
. e L s
Essential and beneficial elements, macro and mitr@mts, method L&Ns }iy and use of

nutrient solutions, roles of essential elementic@®cy symptoms. Q’§3
L Y

Unit 3: Nutrient Uptake @Lectures)

Soil as a nutrient reservoir, transport of ionsoasr cell brane, passive absorption,
electrochemical gradient, facilitated diffusion,tiae %rption, role of ATP, carrier
systems, proton ATPase pump and ion flux, uni;&@port, symport, antiport.

Unit 4: Translocation in the Phloem '&0 (8 Lecturep
an%n

Pressure—Flow Model; Phloem loading oadimyirce—sink relationship.

. S
Unit 5: Plant Growth Regulators (14 Lectures)
Physiological roles of A \ ibberellins, Cytokin Abscisic acid, Ethylene,
:% d

Brassinosteroids and Jaser_)

Unit 6: Physiology o wering (6 Lectures)
Photoperiodism, fl% g stimulus, florigen congegernalization, seed dormancy.

Unit 7: Phyto‘o%g:%, Crytochromes and Phototropins (6 Lectures)
Discovery %mlcal nature, role in photomorphogendow energy responses (LER) and
highir&\" esponses (HIR), mode of action.

%Q




Paper Code: CC-12 (P) Practical

1. Determination of osmotic potential of plant &b by plasmolytic method.
2. Determination of water potential of given tisgpetato tuber) by weight method.
3. Study of the rate transpiration by Ganong’s phter.

4. Calculation of stomatal index and stomatal feggpy from the two surfaces of leaves of
amesophyte and xerophyte.

5. To calculate the area of an open stoma and mpage of leaf area open throug'h\'%nata in
amesophyte and xerophyte (both surfaces). ,-\%

6. To study the phenomenon of seed germinatioededf light).

Suggested Readings & .

1. Hopkins, W.G. and Huner, A. (2008). IntroductitmnPlant Ph@ogy. John Wiley and

Sons.U.S.A. edition. .§\
2. Taiz, L., Zeiger, E., Mler, I.LM. and Murphy, ). Plant Physiologynca
Development. Sinauer Associates Inc. USAe@ition.

3. Bajracharya D. (1999). Experiments in \@t Ritygy-A Laboratory Manual.

&

NarosaPublishing House, New Delhi.




Course Code: BCC - 13Plant Metabolism
(Credits: Theory-4, Practical-2)

Paper Code: CC-13 (T) THEORY (Lectures: 60)

Unit 1: Concept of metabolism (6 Lectures)
Introduction, anabolic and catabolic pathways, la&gpn of metabolism, role of regulatory
enzymes (allosteric, covalent modulation and isezg)m

Unit 2: Carbon Assimilation (14 Lectures)@

Photosynthetic pigments, role of photosyntheticngts (chlorophylls e&o cessory
pigments), antenna molecules and reaction cerngregpchemical reactions, tosynthetic
electron transport, PSI, PSIl, Q cycle, £e@duction, photorespir a(pathways;
Crassulacean acid metabolism; Factors affectingr€dction. Q_)

Unit 3: Carbohydrate Metabolism N &ttures)
Synthesis and catabolism of sucrose and starch. @

Unit 4: Carbon Oxidation (10 Lectures)

Glycolysis, fate of pyruvate, oxidative pentose way, oxidative decarboxylation
of pyruvate; TCA cycle, amphibolic role, an eactions, mitochondrial electron

transport, oxidative phosphorylation. '§0

Unit 5: ATP-Synthesis (8 Lectures)
Mechanism of ATP  synthesi (_)Qhemiosmotic mechanisifoxidative  and
photophosphorylation), ATP synt

Unit 6: Lipid Metabolism \E\(b (8 Lectures)

Synthesis and breakdo ycerid@spxidation and its role in mobilisation of lipids
during seed germinatic&e:)
Unit 7: Nitrogen Metabolism (8 Lectures)

Nitrate assimilation, “biological nitrogen fixatiqexamples of legumes and non-legumes);
Physiology iochemistry of nitrogen fixationrmionia assimilation and transamination.

Unit 8: M isms of Signal Transduction (4 Lewres)
and interactions; Second messengereponCalcium calmodulin.




Paper Code: CC-13 (P) Practical

1. Chemical separation of photosynthetic pigments.
2. To study the effect of light intensity on théeraf photosynthesis.
3. Effect of carbon dioxide on the rate of photdbgsis.

4. Demonstration of absorption spectrum of phottsstic pigments.

Suggested Readings '\,

1. Hopkins, W.G. and Huner, A. (2008). IntroductitmnPlant Physiology. ley and
Sons.U.S.A. dedition.

2. Taiz, L., Zeiger, E., Mler, .M. and Murphy, A (2015). P@P}ysiolog}nda

Development.Sinauer Associates Inc. USAe@ition. \
3. Harborne, J.B. (1973). Phytochemical MethodsnJWiley & @ew York.

&Q




Course Code: BCC - 14: Plant Biotechnology
(Credits: Theory-4, Practical-2)

Paper Code: CC-14 (T) THEORY (Lectures: 60)

Unit 1: Plant Tissue Culture (16 Lectures)
Composition of media; Nutrient and hormone requerta (role of vitamins and hormones);

Totipotency; Organogenesis; Embryogenesis (somatit zygotic); Protoplast isolation,
culture and fusion; Tissue culture applications cfopropagation, Cryopreservation;
Germplasm Conservation). \/

Unit 2: Recombinant DNA Technology (12 Lect rers&
Restriction Endonucleases (Types I-1V, biologicderand application); %\iﬁtion Mapping
(Linear and Circular); Cloning Vectors: Prokaryot{pUC 18 UC19, pBR322,
Tiplasmid, BAC); Lambda phage, M13 phagemid, Shuitk ukaryotic Vectors-

(YAC). %Q

Unit 3: Gene Cloning (10 Lectures)
Recombinant DNA, Bacterial Transformation %ecof recombinant clones, PCR
mediated gene cloning; Gene Construct; ¢ ybrgenomic and cDNA libraries,
screening DNA libraries to obtain gene of i tgenetic selection; complementation,
colony hybridization:; PCR. %

Agrobacterium-mediated, Dir e transfer by Electroporatiollicroinjection,
Microprojectile bombardment; ction of transgsriselectable marker and reporter genes
(Luciferase, GUS, GFP l")

Unit 4: Methods of Gene Transfe@j\ (8 Lectures)

Unit 5: Applicationgc:‘w' echnology (14 Lectues)

Pest resistant (Bt-cotton); herbicide resistanhtslfRoundUp Ready soybean); Transgenic
crops with ir& quality traits (FlavrSavr tomaGolden rice); Improved horticultural
varieties (r% ust carnations); Role of transgeni bioremediation (Superbug); edible

vaccine strial enzymes (Aspergillase, Pr@&gedspase); Genetically Engineered
Pro umulin; Biosafety concerns.

D




Paper Code: CC-14 (P) Practical

1. (a) Preparation of MS medium.

(b) Demonstration ofn vitro sterilization and inoculation methods using leafl arodal
explants

2. Study of anther, embryo and endosperm cultureropropagation, somatic embryogenesis
& artificial seeds through photographs.

3. Isolation of protoplasts.

4. Study of methods of gene transfer through phrafats: Agrobacterium-medi e',\frect
gene transfer by electroporation, microinjectiomn;noprojectile bombardmen(\!
r

5. Study of steps of genetic engineering for pradacof Bt cotton, Gold§i\c , FlavrSavr

tomato through photographs. ‘\\'
6. Isolation of plasmid DNA. ,\C.)

7. Restriction digestion and gel electrophoresiglasmid DNA@QJ
Suggested Readings \'b‘

1. Bhojwani, S.S. and Razdan, M.K., ( '&Qﬂaiﬂstre Culture: Theory and Practice.
ElsevierScience Amsterdam. The Netherlands.

2. Glick, B.R., Pasternak, J.J. (200 kculizutébhnology— Principles and Applications
of recombinant DNA. ASM Pr

3. Bhojwani, S.S. and B , S.P. (2011). Thebrigology of Angiosperms. Vikas
elhi. 5th edition.

PublicationHouse Pvt. L%O
4. Snustad, D.P. an&% ns, M.J. (2010). Priesiplf Genetics. John Wiley and Sons,

Applications: iley & Sons Inc. U.S.A.

U.K.5th edition.
5. Stewart, C.g. 5&&008). Plant BiotechnologyG&netics: Principles, Techniques and




Discipline Specific Elective Courses

Course Code: BDSE — 01: A. Analytical Techniques iRlant Sciences
(Credits: Theory-4, Practical-2)

Paper Code: DSE -01 (T): THEORY (Lectures: 60)

Unit 1: Imaging and Related Techniques (15 Leates)

Principles of microscopy; Light microscopy; Fluaresce microscopy; ConwB icroscopy;
Use of fluorochromes: (a) Flow cytometry (FACS)) Applications of fluore

Chromosome banding, FISH, chromosome painting. SBMTEM \

microscopy:

. \
Unit 2: Cell Fractionation (8 \E)
Centrifugation: Differential and density gradieentrifugation, suc nsity gradient,
CsCkbgradient, analytical centrifugation, ultracentridtign, mark mes.

Unit 3: Radioisotopes %&4 Lectures)

Use in biological research, auto-radiography, paksss riment.

Unit 4: Spectrophotometry (@‘ (4 Lectures)

Principle and its application in biological res¢§o

Unit 5: Chromatography (8 Lectures)
Principle; Paper chromatography; %glymn chromajgya TLC, GLC, HPLC, Ilon-
exchangechromatography; Molec}b‘&ve chromapbyr2Affinity chromatography.

Unit 6: Characterization of Proteins and Nucleic Aads (6 Lectures)
Mass spectrometry; X-ray tion; X-ray crystgiraphy; Characterization of proteins and
nucleic acids; ElectropQ} is: AGE, PAGE, SDS-PAGE

Unit 7: Biostatist'c@ (15 Lectures)

Statistics, da ation, samples, paramefReqmresentation of data: Tabular, Graphical;
Measures 0 tendency: Arithmetic mean, moaedian; Measures of dispersion: Range,
mean de\@, ariation, standard deviation; €fuare test for goodness of fit.




Paper Code: DSE -01 (P): Practical

1. PCR (demonstration).

2. To separate sugars by thin layer chromatography.

3 To separate chloroplast pigments by column chtognaphy.

4. To estimate protein

5. Preparation of permanent slides (double stajning
W

Suggested Readings '\§

1. Plummer, D.T. (1996). An Introduction to PraaticBioche@\Tata McGraw-

HillPublishing Co. Ltd. New Delhi.r3edition. C.)
2. Ruzin, S.E. (1999). Plant Microtechnigue andrgkcopy, Oxf@versityPress, New York.

U.S.A. \
3. Ausubel, F., Brent, R., Kingston, R. E., MooleD., S%’%], J.G., Smith, J.A., Struhl,K.
(1995). Short Protocols in Molecular Biology. JOoNiiey %@ns. 3 edition.

4. Zar, J.H. (2012). Biostatistical Analysis. Peemrm\' on. U.S.A.#edition.

O




Course Code: BDSE — 01: B. Bioinformatics
(Credits: Theory-4, Practical-2)

Paper Code: DSE -01 (T): THEORY (Lectures: 60)

Unit 1: Introduction to Bioinformatics (6 Lectures)
Introduction, Branches of Bioinformatics, Aim, Seopnd Research areas of Bioinformatics.

Unit 2: Databases in Bioinformatics (6 Lectures
Introduction, Biological Databases, Classificatiormat of Biological Databases; Biological
Database Retrieval System.

Unit 3: Biological Sequence Databases (25 Le ')\’

National Center for Biotechnology Information (NGBITools and’ ases of NCBI,
Database Retrieval Tool, Sequence Submission to INB#&sic loc ment search tool
(BLAST),Nucleotide Database, Protein Database, @«messipr@base.

EMBL Nucleotide Sequence Database (EMBL-Bank):ddtrcti guence Retrieval,
Sequence Submission to EMBL, Sequence analysis.m% Bank of Japan (DDBJ):
Introduction, Resources at DDBJ, Data SubmissioD ~Protein Information Resource
(PIR): About PIR, Resources of PIR, Databases &; a Retrieval in PIR. Swiss-Prot:

Introduction and Salient Features. \fb~

Unit 4: Sequence Alignments QOS (13 Lectures)
Introduction, Concept of Alignment, V@ eqegen Alignment (MSA), MSA by
CLUSTALW, Scoring Matrices, Percent Accepted Muat{PAM), Blocks of Amino Acid

Substitution Matrix (BLOSUM). \

Unit 5: Molecular Phylogeny @D (10 Lectures)

Methods of Phylogeny, g for Phylogenetic Ifses, Consistency of Molecular

Phylogenetic Prediction.(

\




Paper Code: DSE -01 (P)Practical
1. Nucleic acid and protein databases.
2. Sequence retrieval from databases.
3. Sequence alignment.
4. Sequence homology and Gene annotation.
5. Construction of phylogenetic tree.

Suggested Readings
1. Ghosh Z. and Bibekanand M. (2008) Bioinformati€sinciples and Agﬁﬁons.

OxfordUniversity Press.
2. Pevsner J. (2009) Bioinformatics and Functié@ahomics. 1l Edition. Wile@ ell.
ro

3. Campbell A. M., Heyer L. J. (2006) Discoveringer®mics, teomics and
Bioinformatics. -1l Edition. Benjamin Cummings. s\\\' \




Course Code: BDSE — 02: A. Plant Breeding
(Credits: Theory-4, Practical-2)

Paper Code: DSE -02 (T): THEORY (Lectures: 60)

Unit 1: Plant Breeding (10 Lectures)
Introduction and objectives; Breeding systems: msoaé¢ reproduction in crop plants.
Important achievements and undesirable consequengésnt breeding.

Unit 2: Methods of Crop Improvement (20 Lecture) '\/
Introduction: Centres of origin and domesticatidncoop plants, plant g % sources;
Acclimatization; Selection methods: For self pdlied, cross poIIinated?‘%p vegetative

propagated plants; Hybridization: For self, crosd gegetative propag; l@nts— Procedure,
advantages and limitations. C.§

Unit 3: Quantitative Inheritance . (@,@ tures)
Concept, mechanism, examples of inheritance of etle%l wheat, Skin colour in

humanbeings. Monogenic vs polygenic Inheritance.

Unit 4: Inbreeding Depression and Heterosis h (1Dectures)
History, genetic basis of inbreeding depression is; Applications.
Unit 5: Crop Improvement and Breeding (10 Lectues)

Role of mutations; Polyploidy; Distant izatioand role of biotechnology in crop
improvement.




Paper Code: DSE -02 (P)PRACTICALS

. Perform hand pollination in some locally availabievers or vegetables. Note the detailed

process and the results obtained.

. Perform emasculation and cross pollination on splaets.

. Visit agriculture research institutes/stations/ocesit prepare a report on the accessions of
vegetables/seeds/crops available.

Suggested Readings

dition.

2. Chaudhari, H.K. (1984). Elementary Principle®tnt Breeding. Oxford — |
3. Acquaah, G. (2007). Principles of Plant Gendid&reeding. BlackweK lishing.

\c§

1. Singh, B.D. (2005). Plant Breeding: Principlesl &ethods. Kalyani Publi@on.




Course Code: BDSE — 02: B. Biostatistics
(Credits: Theory-4, Practical-2)

Paper Code: DSE -02 (T)THEORY (Lectures: 60)

Unit 1: Biostatistics (12 Lectures)
Definition - statistical methods - basic principlegariables - measurements, functions,
limitations and uses of statistics.

Unit 2: Collection of Data (Primary and Secondary) (12 Lectures)
Types and methods of data collection procedureseritsnand demerits % cation -
tabulation and presentation of data - sampling oush f\/

Unit 3: Measures of Central Tendency (14

Mean, median, mode, geometric mean - merits & disndvieasur dlsper5|on - range,
standard deviation, mean deviation, quartile demiat merits an @ﬁ

variations.

Unit 4: Correlation % (12 Lectures)
Types and methods of correlation, regression, @ ion equation, fitting prediction,

similarities and dissimilarities of correlation am;l;

Unit 5: Statistical Inference ng (10 Lectures)
Hypothesis - simple hypothesis — studer@ i square test.

erits; Co- efficient of

&3\

Pape : DSE -02 (P): Practical

1) Calculation of mean d deviation anddstecherror
2) Calculation of cor oefﬁment valuesddimding out the probability
3) Calculation of * and finding out the peability value for the F value.

Suggested R%@s

1. Da \\/ 198Biostatistic,New York, John Wiley Sons.

2 rao, P.S.S and Richards, J. Chrisfianntroduction to Biostatistics, 3rd edition,
M al College, Vellore

3. Selvin, S., 1991Statistical Analysis of epidemiological dataNew York University Press.
4.Boston, Bishop, O.N. HoughtoS&tatistics for Biology.Mifflin.

5. Freedman, P. New YorkThe Principles of scientific researchPergamon Press.

6. Campbell, R.C., 1998tatistics for Biologists.Cambridge University Press.




Course Code: BDSE — 03: A. Natural Resource Managent
(Credits: Theory-4, Practical-2)

Paper Code: DSE -03 (T): THEORY (Lectures: 60)

Unit 1: Natural Resources (2 Lectures)
Definition and types.

Unit 2: Sustainable Utilization (8 Lectures)
Concept, approaches (economic, ecological and suodioral). '\/

Unit 3: Land (8 lectures) '\?
Utilization (agricultural, pastoral, horticulturalsilvicultural); Sgi eqr dation and
management.

Unit 4: Water . @lures)
Fresh water (rivers, lakes, groundwater, aquifwa;tersh% e; Estuarine; Wetlands;

Threats and management strategies.

Unit 5: Biological Resources @E‘h (12 Lectures)
Biodiversity-definition and types; Significa rélats; Management strategies;
Bioprospecting; IPR; CBD; National Biodiversi lan).

Unit 6: Forests % (6 Lectures)
Definition, Cover and its significance (with spdaieference to India); Major and minor forest

products; Depletion; Managemer@ \
Unit 7: Energy \'\‘i (6 Lectures)
Renewable and non-reneva3 rces of energy.

Unit 8: Contemporar gé&es in Resource Manageng (8 Lectures)
EIA, GIS, Ecologic{) rint with emphasis onlwam footprint; Waste management.

Unit 9: Nation % International Efforts in Resource Management and Conservation

(4 Lectures)
N\
%6@&




Paper Code: DSE -03 (P)Practical

1. Estimation of solid waste generated by a domestystem (biodegradable and
nonbiodegradable) and its impact on land degradatio

2. Collection of data on forest covers of speatfiea.

3. Measurement of dominance of woody species by DdB&meter at breast height)method.

4. Ecological modeling.

Suggested Readings

1. Vasudevan, N. (2006). Essentials of Environnme®téence. Narosa Pﬁng House,New

Delhi. e

2. Singh, J. S., Singh, S.P. and Gupta, S. (20(@0&@» Environment and
ResourceConservation. Anamaya Publications, NewiDel

3. Rogers, P.P., Jalal, K.F. and Boyd, J.A. (ZOAE)Introds@ SustainableDevelopment.
Prentice Hall of India Private Limited, New Delhi.




Course Code: BDSE — 03: B. Horticultural Practicesand Post-

Harvest Technology(Credits: Theory-4, Practical-2)
Paper Code: DSE -03 (T): THEORY (Lectures: 60)

Unit 1: Introduction (4 Lectures)

Scope and importance, Branches of horticulture;eRnol rural economy and employment
generation; Importance in food and nutritional sgguUrban horticulture and ecotourism.

Unit 2: Ornamental Plants (4 Lectures)

Types, classification (annuals, perennials, climband trees); Identificatio nd. salient
features of some ornamental plants [rose, mariggiialjiolus, carnations, [ poppies,
gerberas, tuberose, sages, cacti and succulentsti@pagave and spurg Ornamental
flowering trees(Indian laburnum, gulmohar, Jacaaandagerstroerrli 'th il and areca
palms, semul, coral tree). \

Unit 3: Fruit and Vegetable Crops (A?g:'&res)

Production, origin and distribution; Description pfants ir economic products;
Management and marketing of vegetable and frapsr ication of some fruits and

vegetable varieties (citrus, banana, mango, chified cug‘u its).

Unit 4: Horticultural Techniques (8 Lectures)

Application of manure, fertilizers, nutrients ; Weed control; Biofertilizers,
biopesticides; Irrigation methods (drip irrig ace irrigation, furrow and border

irrigation); Hydroponics; Propagation Methods: Xgrafting, cutting, layering, budding),
Sexual (seed propagation), Scope and limi n

Unit 5: Landscaping and Garden Desi (6 Lectwas)

Planning and layout (parks and S); gardetnadijtions - Ancient Indian, European,
Mughal and Japanese Garder\' forestry; pslamd practices.

Unit 6: Floriculture (6 lectur. s)\m
Cut flowers, bonsai, co mﬁe'rbe arket demand apgdlg); Importance of flower shows and

exhibitions.

Unit 7: Post-harveﬁhd ology (10 Lectures)

Importance of Q)ﬁt- rvest technology in hortiadtucrops; Evaluation of quality traits;

Harvesting % ndling of fruits, vegetables and ftowers; Principles, methods of

preservation, and processing; Methods of minimidosges during storage and transportation;
%{w - advantages and disadvantages; $afety.

Food irradi
Unit &\ se Control and Management (8 Lectas)

F@ post-harvest diseases; Identificatiodediciency symptoms; remedial measures and
nutritional management practices; Crop sanitatitiyl strategies (genetic, biological and

chemical methods for pest control); Quarantine fes; Identification of common diseases

and pests of ornamentals, fruits and vegetablescrop

Unit 9: Horticultural crops - conservation and manggement (10 Lectures)

Documentation and conservation of germplasm; Rblmioropropagation and tissue culture
techniques; Varieties and cultivars of various ieattural crops; IPR issues; National,
international and professional societies and ssuotenformation on horticulture.




Paper Code: DSE -03 (P): Practical

1. Field visits to gardens, standing crop sites, masgevegetable gardens and horticultural
fields at IARI or other suitable locations.
2. Grow some ornamental/horticultural plants in nueserMake a detailed report of the same.

Suggested Readings

1. Singh, D. & Manivannan, S. (2009). Genetic Resesl of Horticultural Crops. Ridhi
International, Delhi, India.

2. Swaminathan, M.S. and Kochhar, S.L. (2007). @sosf Beauty and PIen@ tlas of
Major Flowering Trees in India. Macmillan Publiskeindia. '\6

3. NIIR Board (2005). Cultivation of Fruits, Vegbtaes and Floriculture.. National Institute
ofIndustrial Research Board, Delhi. *\\ \

4. Kader, A.A. (2002). Post-Harvest Technology ofortitul % rops. UCANR

Publications,USA. %

5. Capon, B. (2010). Botany for GardenersE8lition. Timber Pr ortland, Oregon.




Course Code: BDSE — 04: A. Research Methodology
(Credit: Theory 4; Practical 2)

Paper Code: DSE -04 (T): THEORY (Lectures: 60)

Unit 1: Basic Concepts of Research (12 Lectures

guantitative vs. qualitative; conceptual vs. engad)i Research methods vs.smethodology.
Literature-review and its consolidation.

Unit 2: General Laboratory Practices (15 Lectureg\/

Common calculations in botany laboratories. Undeding the details Jabel of reagent
bottles. Molarity and normality of common acids abdses. P ion of solutions.
Dilutions. Percentage solutions. Molar and normalutsons. ique of handling

micropipettes; Knowledge about common toxic chetsican ty measures in their
handling.

Research-definition and types of research (Deseepts. analytical; applied vs. fup{imental;

Unit 3: Data Collection and Documentation of Obserat (7 Lectures)

Maintaining a laboratory record; Tabulation n of graphs. Imaging of tissue
specimens and application of scale bars. The di tography.

Unit 4: Methods to Study Plant Cell/Tissu (1Qectures)

Whole mounts, peel mounts, squash pre onatilete maceration and sectioning; Tissue

preparation: living vs fixed, physical v mi@iahtion, coagulating fixatives, non-coagulant

fixatives; tissue dehydration usi ed solveaties; Paraffin and plastic infiltration;
ns

Preparation of thin and ultrath\\ .
Unit 5: Plant Microtechniq% (6 Lectures)
ificati

Staining procedures, n and chemisfrgtains. Staining equipmer@ytogenetic
techniques with squas plant materials.

Unit 6: The A@ientiﬁc Writing and its Presentation (10 Lectures)

Numbers, units;-abbreviations and nomenclature urssdientific writing. Writing references.
PowerPoi esentation. Poster presentation. ®fatewriting and ethics, Introduction to
copyr@ ademic misconduct/plagiarism.

%Q




Paper Code: DSE -04 (P)Practical

1. Experiments based on chemical calculations.

2. Plant microtechnique experiments.

3. The art of imaging of samples through micropbaaphy and field photography.
4. Poster presentation on defined topics.

5. Technical writing on topics assigned.

Suggested Readings ,\§\/

1. Dawson, C. (2002). Practical research methoBS& Bublishers, Newﬁ

2. Stapleton, P., Yondeowei, A., Mukanyange, J.utelo, H. (199 tﬁ;
agricultural research scientists — a training mfee manual. West Q)

\

ific writing for
ice

Development Association, Hong Kong. \

3. Ruzin, S.E. (1999). Plant microtechnique and . Oxford University Press,
NewYork, U.S.A.




Course Code: BDSE — 04: Bindustrial and Environmental
Microbiology (Credits: Theory-4, Practical-2)

Paper Code: DSE -04 (T): THEORY (Lectures: 60)

Unit 1: Scope of Microbes in Industry and Environment. (6 Lectures)
Unit 2: Bioreactors/Fermenter and Fermentation Proesses (12 Lectures)
'\ﬂtlnuous

Solid-state and liquid-state (stationary and sulgedy fermentations; Batch

fermentations. Components of a typical bioreactgpes of bioreactors-lab ilot scale
and production Fermenter; Constantly stirred taatknfenter, tower Fermente ixed bed and
fluidized bed bioreactors and air-lift Fermenter.

Unit 3: Microbial Production of Industrial Products @res

Microorganisms involved, media, fermentation coiodis, down processmg and uses;
Filtration, centrifugation, cell disruption, sol\/teaxtractlon ation and ultrafiltration,
lyophilization, spray drying; Hands on mlcroblalr for the production and
estimation (qualitative and quantitative) of Enzymmyl orlipase activity.

Unit 4: Microbial Enzymes of Industrial Intere nzyme Immobilization

% (8 Lectures)
Microorganisms for industrial appllc ions and h&ndn screening microorganisms for
caseinhydrolysis; starch hydro Si Nulose bygkis. Methods of immobilization,
advantages and applications_ o bilization, eargrale applications of immobilized
enzymes (glucose i |somerase |C|II|n acylase

Unit 5: Microbes and Quali nwronment (6 Lectures)
Distribution of mlcrobe&a«? Isolation of miamganisms from soil, air and water.
Unit 6: Microbial F ater (8 Lectures)

Determinatio D, COD, TDS and TOC of water pés; Microorganisms as indicators
ofwater qu eck coliform and faecal coliformwater samples.

Water pollu )@ f microbes in sewage and dstic waste water treatment systems.

Unit 7 s in Agriculture and Remediation of Contaminated Soils (8 Lectures)

% fixation; Mycorrhizae; Bioremediation afontaminated soils. Isolation of root
no ing bacteria, arbuscular mycorrhizal colatian in plant roots.




Paper Code: DSE -04 (P)Practical

. Principles and functioning of instruments in midadbgy laboratory
. Hands on sterilization techniques and preparati@ulbure media.

. A visit to any educational institute/ industry teesan industrial Fermenter, and other
downstream processing operations.

4.
Suggested Readings

1. Pelzar, M.J. Jr., Chen E.C. S., Krieg, N.R. (®0Microbiology: An ap@n-based

approach. Tata McGraw Hill Education Pvt. Ltd., el

2. Tortora, G.J., Funke, B.R., Case. C.L. (2007icrobiology. Pearsm@éminCummings,
San Francisco, U.S.A. 9th edition. C.)

3. Dubey R.C. & Maheshwari D.K. A textbook of Mitiiology. S , New Delhi India.




Generic Elective Courses
Course Code: BGE- 01: Biodiversity (Microbes, AlgaeFungi and

Archegoniate)
(Credits: Theory-4, Practical-2)

Paper Code: GE-01 (T): THEORY (Lectures: 60)

Unit 1: Microbes (10 Lectures)

Viruses — Discovery, general structure, replicatiganeral account), DNA v hage);
Lytic and lysogenic cycle, RNA virus (TMV); Econotnimportance; Bact% iscovery,
General characteristics and cell structure; Reptolu — vegetative, ‘asexual and
recombination(conjugation, transformation and tdaicsion); Economic‘@hnce.

Unit 2: Algae (1 ’K%&ures)
General characteristics; Ecology and distributidRange lus organization and

reproduction; Classification of algae; Morphologydalife- f the followingNostoc,
Chlamydomonas, Oedogonium, Vaucheria, Fucus, Polysi . Economic importance of
algae. %

Unit 3: Fungi \"& (12 Lectures)
it

Introduction- General characteristics, ecolo ificance, range of thallus organization,
cell wall composition, nutrition, repro i nclassification; True Fungi- General
characteristics, ecology and significance, eyaf Rhizopus (Zygomycota),Penicillium,

Alternaria (Ascomycota), Puccinia, icus (Basidiomycota); Symbiotic Associations-
Lichens: General account, repr and sigmiioe; Mycorrhiza: ectomycorrhiza and

endomycorrhiza and their sig

Unit 4: Introduction to Archaaxr%e (2 Lectures)

Unifying features of ar@n' tes, Transitionaiod habit, Alternation of generations.
Unit 5: Bryophytes % (10 Lectures)

General cha@ , adaptations to land h@kassification, Range of thallus organization.

Classificatio family), morphology, anatorand reproduction oMarchantia and
Funaria. D mental details not to be included).Ecol@nd economic importance of
bryophyt ith special mention §bhagnum.

Unit&@ ophytes (8 Lectures)

characteristics, classification, Early latahts Cooksonia andRhynia). Classification
(up to family), morphology, anatomy and reproduttmf Selaginella, Equisetum andPteris.
(Developmental details not to be included). Hetpoog and seed habit, stellar
evolution.Ecological and economical importance tefridlophytes.

Unit 7: Gymnosperms (6 Lectures)

General characteristics; Classification (up to fgjnimorphology, anatomy and reproduction
of Cycas and Pinus (Developmental details not to be included). Ecatabiand economical
importance.




Paper Code: GE-01 (P)Practical

. EMs/Models of viruses — T-Phage and TMV, Line dray/Photograph of Lytic
andLysogenic Cycle.

2. Types of Bacteria from temporary/permanent slidestpgraphs, Structure of root nodule.
3. Gram staining

4. Study of vegetative and reproductive structureNastoc, Chlamydomonas, Oedogonium,
Vaucheria, Fucus* and Polysiphonia through temporary preparations and perrm\n,ent slides

(* Fucus- Specimen and permanent slides)

. Rhizopus and Penicillium: Asexual stage from temporary mounts arﬁ%labtslres
through permanent slides.

. : . \

6. Alternaria: Specimens/photographs and tease mounts. \\\,

7. Puccinia: Herbarium specimens of Black Stem Rust of Q'ﬁnfected Barberry
leaves; section/tease mounts of spores on Whegieanthne s of both the hosts.

. Agaricus. Specimens of button stage and full gro ro8ectioning of gills of

Agaricus.

9. Lichens: Study of growth forms of lichens (crus e and fruticose)

10. Mycorrhiza: Ecto mycorrhiza and endo my

11.Marchantia- Morphology of internal al structuresggtative and reproductive
organs).

12.Funaria- Morphology of internal “external structuregdetative and reproductive
organs).

13. Slaginella- Morphology of@wal and external structuresdgtative and reproductive
organs).

14. Equisetum- Morpho@nternal and external structuregdetative and reproductive

organs). %
15.Pteriss Mor ogqy of internal and external structuresedgtative and reproductive
organs).

16. Cycas- & ology of internal and external structuresdstative and reproductive
0

rgans):
17. P&&rphology of internal and external structuresgetative and reproductive organs).

D




Suggested Readings

1. Kumar, H.D. (1999). Introductory Phycology. Afited East-West. Press Pvt. Ltd.
Delhi.2nd edition.

2. Tortora, G.J., Funke, B.R., Case, C.L. (2010grébiology: An Introduction, Pearson
Benjamin Cummings, U.S.A. 10th edition.

3. Sethi, I.LK. and Walia, S.K. (2011). Text bookraingi & Their Allies, MacMillanPublishers
Pvt. Ltd., Delhi.

4. Alexopoulos, C.J., Mims, C.W., Blackwell, M. @®. Introductory Mycology, JohnWiley
and Sons (Asia), Singapore. 4th edition. f\c
5. Raven, P.H., Johnson, G.B., Losos, J.B., Sifgét,, (2005). Biology. Tat@/ wHill,
n

Delhi, India.
6. Vashishta, P.C., Sinha, A.K., Kumar, A., (20Xeridophyta, S. Chand. D'%», dia.

7. Bhatnagar, S.P. and Moitra, A. (1996). Gymnasger New Aq&t@rnational (P)
LtdPublishers, New Delhi, India.

8. Parihar, N.S. (1991). An introduction to Emhyga. Vol. I. BQ{:&Q& Central BookDepot,

Allahabad ®




Course Code: BGE- 02Plant Anatomy and Embryology
(Credits: Theory-4, Practical-2)

Paper Code: GE-02 (T): THEORY (Lectures: 60)

Unit 1: Meristematic and Permanent Tissues (8 Leares)
Root and shoot apical meristems; Simple and contgexes.

Unit 2: Organs (4 Lectures) '\/

Structure of dicot and monocot root stem and leaf.

Unit 3: Secondary Growth (8 Lectures’\%
Vascular cambium — structure and function, seasactality. Secondary growth in‘root and stem,
Wood (heartwood and sapwood). *\\\' \

Unit 4: Adaptive and Protective Systems g%%aes)

Epidermis, cuticle, stomata; General account optatns in xerop nd hydrophytes.

Unit 5: Structural Organization of Flower %3 Lectures)
Structure of anther and pollen; Structure and typ‘er.wule%ypes of embryo sacs, organization

and ultra structure of mature embryo sac. \,‘&

Unit 6: Pollination and Fertilization % (8 Lectures)
Pollination mechanisms and adaptations; jlifmtion; Seed-structure appendages and
dispersal mechanisms.

Unit 7: Embryo and Endosperm % \ (8 Lectures)
Endosperm types, structure a@ ns; Dicot amshocot embryo; Embryo endosperm

relationship. \
Unit 8: Apomixis and Polfm%'r%y (8 Lectures)

Definition, types and Practical applications.




Paper Code: GE-02 (P): Practical

1. Study of meristems through permanent slidesplietiographs.

2. Tissues (parenchyma, collenchyma and sclerer@hyyMacerated xylary elements, Phloem
(Permanent slides, photographs).

3. Stem: Monocot and Dicot (Permanent slides).
. Root: Monocot, Dicot and secondary (Permanéaes).
. Leaf: Dicot and Monocot leaf (only Permanerdessi).
. Adaptive anatomy: Xerophytdl¢rium leaf); Hydrophyte iydrilla stem). '\')/
. Structure of anther (young and mature), tapgamoeboid and secretory) (P&?ﬂ%nt slides).
)Qotropous.

. Types of ovules: anatropous, orthotropous, mitcopous, amphitropou@ﬁ

. Female gametophyt&olygonum (monosporic) type of Embryo sa opment (Peantin
slides/photographs). K

11. Pollination types and seed dispersal mechani§nwudi ‘%%gndages, aril, caruncle)
(Photographs and specimens).

12. Dissection of embryo/endosperm from develogieeds.
13. Calculation of percentage of germinated pdh@&%nedium.

Suggested Readings '§;§’
N
ition.

1. Bhojwani, S.S. & Bhatnagar, S.P. (2011
Publication House Pvt. Ltd. New Delhi

ogglof Angiosperms. Vikas




Course Code: BGE- 03: Economic Botany and Plant

Biotechnology
(Credits: Theory-4, Practical-2)

Paper Code: GE-03 (T): THEORY (Lectures: 60)

Unit 1: Origin of Cultivated Plants (4 Lectures)
Concept of centres of origin, their importance wference to Vavilov's work.

Unit 2: Cereals (4 Lectures) @/

Wheat -Origin, morphology, uses.

Unit 3: Legumes (6 Lec \
General account with special reference to phasgDiol&chos. C§

Unit 4: Spices Xtures)

General account with special reference to clove laadk pe &nical name, family, part
used, morphology and uses). %Q

U nit 5: Beverages @ (4 Lectures)
Tea (morphology, processing, uses). \'b

Unit 6: Oils and Fats
General description with special reference

(4 Lectures)

Unit 7: Fibre Yielding Plants (-)\ (4 Lectures)
General description with specia@nce to Cot{@otanical name, family, part used,
morphology and uses). \\’b

Unit 8: Plant Tissue Cultu h
Micropropagation; haploi ction through andnogsis; callus.

(10 Lectures)

Unit 9: Recombina@ Techniques (18 Lecturgs
Blotting techniq% rthern, Southern and Weslotting, DNA Fingerprinting; Molecular
DNA markers.i. PD, RFLP; DNA sequencing, PCH Reverse Transcriptase-PCR.




Paper Code: GE-03 (P): Practical

1. Study of economically important plants-legunereals and spices

2. Familiarization with basic equipments in tissuéure.

3. Study through photographs: Anther culture, s@nambryogenesis, endosperm and embryo
culture; micropropagation.

4. Study of molecular techniques: PCR.

Suggested Readings

Delhi. 4"edition.

2. Bhojwani, S.S. and Razdan, M.K., (1996). Plaissde Culture: Theor Practice. Elsevier
Science Amsterdam. The Netherlands. %

3. Glick, B.R., Pasternak, J.J. (2003). Moleculant&hnology- P&@ andApplications of

1. Kochhar, S.L. (2011). Economic Botany in the pics, MacMillan Publishep@(\ .

°®

&Q

recombinant DNA. ASM Press, Washington.




Course Code: BGE- 04: Environmental Biotechnology
(Credits: Theory-4, Practical-2)

Paper Code: GE-04 (T): THEORY (Lectures: 60)

Unit 1: Environnent (4 Lectures)
Basic concepts and issues, global environmentlgmus - ozone depletion, greenhouse effect and
acid rain due to anthropogenic activities.

Unit 2: Environmental Problems (6 Lectures) F\,
Environmental pollution - types of pollution, soascof pollution, measuremen ion, Bio-

concentration, bio/geo-magnification.

Unit 3: Microbiology of Waste Water Treatment (8Lect \
Aerobic process - activated sludge, oxidation pptskling filter, Ana\ process-anaerobic
digestion, anaerobic filters. Treatment for wasédens. . Q)

Unit 4: Immobilized Cells/Enzymes in Treatment of Toxic Co \(6 Lectures)
Biopesticides, bioreactors, bioleaching, biominir’nxjpser% iotechniques for air pollution

abatement and odour control. Q

Unit 5: Sustainable Development \ (8 Lectures)

Economics and Environment: Economic growt (@)aﬂdnal Productivity and the quality of

life, Tragedy of Commons, Economics o tol, Cost-benefit and cost effectiveness
analysis, WTO and Environment, Corpora cialpBesibility, Environmental awareness and

Education; Environmental Ethics. (_)\

Unit 6: International Legislation s for Environmertal Protection (6 Lectures)
Stockholm Conference (1972) s declaration,BDQ1983), Rio Earth Summit-UNCED
(1992) and its declaration, % | Protocol - 2,.9Byoto Protocol- 1997, RamsarConvention
1971.

Unit 7: National Legislations, Policies for Pollution Managment (6 Lectures)

Salient features_.of Wild life protection act 19%¥ater Pollution (Prevention and Control) Act-
1974, Forest vation act 1980, Air Polluti®ie¢ention and Control) Act-1981,National
Environmenta icy -2006

rticipation for Environmental Protection (6 Lectures)
al movement and people’s participatioithwspecial references to Chilika and
Bachao Andolan, Chipko and Silent valleyvéfoent; Women and Environmental




Paper Code: GE-04 (P): Practical

1. Water/Soil analysis - DO, salinitpH, chloride, total hardness, alkalinity, acidityitrate,
calcium, Magnesium and phosphorus.

2. Microbial assessment of air (open plate andainple) and water.
Suggested Readings

1. Metcalf and Eddy Inc., Waste water engineerinigeatment, disposal and reus&;\'f:\tchGraw

Hill, New Delhi.

2. AK. De, Environmental Chemistry Wiley Easterdl LINew Delhi. %

3. D.Allsopp and K.J. Seal, Introduction to Biodeteation ELBS / Edward Arnold.

4. Baaker, KH and Herson D.S., 1994. Bioremidatido.GrawHill Inc, Ne%\

5. Nuzhat Ahmed, Fouad M. Qureshi andObaid Y. KH006. Indus Environmental
Biotechnology Horizon Press. t)

6. Paul A, Rochelle, Environmental Molecular Biojpg001.Horizo .

7. Jadhav and Bhosale, Environmental ProtectiorLamd V.M.Hi$ a publ.House.

8. PC Trivedi, Biodiversity Assessment and Cond@aAgrobio




Skill Enhancement Courses

Course Code: BSEC-01
Paper Code SEC-01: A. Biofertilizers

(Credits 2; Lectures: 30)
Unit 1: (4 Lectures)

General account about the microbes used as bldferti— Rhizobium - isolation,
identification, mass multiplication, carrier basedculants, Actinorrhizal symbiosia\/

Unit 2: (8 Lectures)

Azospirillum: isolation and mass multiplication — carrier basestulants, asso e effect of

different microorganismsAzotobacter: classification, characteristia\ crop response t

Azotobacter inoculum, maintenance and mass multiplication. C.)
L Y &t

Unit 3:

Cyanobacteria (blue green algaazolla and Anabaena as%&, nitrogen fixation, factors
affecting growth, blue green algae aublla in rice cultivﬁ

Unit 4: Q (8 Lectures)
Mycorrhizal association, types of mycorrhi \'gtimn, taxonomy, occurrence and

distribution, phosphorus nutrition, growth ietcolonization of VAM - isolation and
inoculums production of VAM, and its infl oroyth and yield of crop plants.

Unit 5: S:)\ (6 lectures)

Organic farming — Green \% and organic feeis, Recycling of biodegradable
municipal, agricultural and wastes —doimpost making methods, types and method
of vermicomposting — fi tion.

Suggested Readin%}g)
2005

ures)

Text book of Biotechnolo§y Chand & Co, New Delhi.

1. Dubey, R.C

2. Kumares & 2005, Biotechnology, Saras Puiohics, New Delhi.
3. Johry@o
D®

4, he, T.V. 2004 Vermiculture and Organic FagnDaya Publishers.

5. Subha Rao, N.S. 2000, Soil Microbiology, Oxfé&¢BH Publishers, New Delhi.
6. Vayas,S.C, Vayas, S. and Modi, H.A. 1998 Bidilfieers and organic Farming Akta

rakash, E. 2004. Outlines of PlanteBhnology. Emkay Publication, New

Prakashan, Nadia.




Paper Code SEC-01: B. Floriculture
(Credits 2; Lectures: 30)

Unit 1: Importance and scope of floriculture and landsa@@pedening. (2 Lectures)
Unit 2: (8 Lectures)

Nursery Management and Routine Garden Operatioagud and vegetative methods of
propagation; Soil sterilization; Seed sowing; Pingk Planting and transplanting;  Shading;
Stopping or pinching; Defoliation; Wintering; Mulicly; Topiary. %U\/
Unit 3: ‘( e’%es)

Ornamental Plants: Flowering annuals; Herbaceousnpéls; Di @vmes; Shade and

ornamental trees; Ornamental bulbous and foliagatg] Cact'\) succulents; Palms and
Cycads; Ferns angHaginellas; Cultivation of plants in po@s

Unit 4: L andscaping Places of Public Importance. Q (4 Lectures)
Unit 5: %'b‘

Commercial Floriculture: Factors affecti Qﬁbuction; Production and packaging of cut

r gardeniBgnsai.

(8 lectures)

\
rchids).

flowers (Anthurium, Lilium, Carnati

Unit 6: Diseases and Pestsej@nental Plants. (2 Lectures)

Suggested Readings C.)
1. Randhawa, G.S: ukhopadhyay, A. 1986. Floucelin India. Allied Publishers.

flowers; Flower arrangements; Meth:§s to prolongevéife; Cultivation of Important cut




Paper Code SEC-01: C. Intellectual Property Rights
(Credits 2; Lectures: 30)

Unit 1: Introduction to intellectual property right (IPR) (2 Lectures)
Concept and kinds. Economic importance. IPR in dndnd world: Genesis and scope,
someimportant examples.IPR and WTO (TRIPS, WIPO).

Unit 2: Patents, Copyrights and Trademarks (9 Leture
Patents: Objectives, Rights, Patent Act 1970 asdaihendments. Procedur obtaining
patents, working of patents. Infringement; Copytsghntroduction, Works d under
copyright law, Rights, Transfer of Copyright, Inflement; Trademarks: Objectiv pes, Rights,
Protection of goodwill, Infringement, Passing dgfenses, Domain name.

@

Unit 3: Geographical Indications and Protection ofTraditional Kno&@e (7 Lectures)

Gl: Objectives, Justification, International Pamitj Multilateral ties, National Level,
Indian Position; PTK: Objective, Concept of Traoiial \ edge, Holders, Issues
concerning, Bio-Prospecting and Bio-Piracy, Alte'mawa% ectability, need for a Sui-
Generis regime, Traditional Knowledge on the Irmeinn@ a, at WTO, at National level,

Traditional Knowledge, Digital Library. Q

Unit 4: Industrial Designs (2 Lectures)
Objectives, Rights, Assignments, Infringe es of Design Infringement.

Unit 5: Protection of Plant Varieties (2 Lectues)

Plant Varieties Protection-Objectiv% ustificatidnternational Position, Plant varieties
protection in India. Rights of farm eederd &esearchers. National gene bank, Benefit
sharing. Protection of Plant V % nd FarmRights Act, 2001.

Unit 6: Information Technolog lated Intellectual Property Rights (4 lectures)
Computer Software and Intellectual Property, Dadaband Data Protection, Protection of
Semi-conductor chi ain Name Protection.

Unit 7: Biotec y and Intellectual Property Rigts. (4 Lectures)
Patenting Biotech Inventions: Objective, Applicagsp Concept of Novelty, Concept of
inventive§ , Microorganisms, Moral Issues ireRtihg Biotechnological inventions.

Sug %Readings:

1%. Gopalakrishnan & T.G. Agitha, (200®)nciples of Intellectual Property Eastern
Book Company, Lucknow.

2. Kerly's Law of Trade Marks and Trade Names(14th Edition) Thomson, Sweet & Maxweel.

3. AjitParulekar and Sarita D’ Souza, (2006)dian Patents Law - Legal &
Businessimplications;Macmillan India Ltd.

4. B.L.Wadehra (2000)Law Relating to Patents Trade Marks, Copyright, Designs
&Geographical Indications; Universal law Publishipgt. Ltd., India.

5. P. Narayanan (201Qaw of Copyright and Industrial Designs, Eastern law House, Delhi.




Course Code: BSEC-02

Paper Code SEC-02: A. Medicinal Botany
(Credits 2; Lectures: 30)

Unit 1: (10 Lectures)

Scope and Importance of Medicinal Plants. IndigenMedicinal Sciences; Definition and
Scope- Ayurveda: History, origin, plants used inuragdic treatments, Unaq'\jistory,

concept. f\,
Unit 2: (20 Lecture';%

Conservation of endangered and endemic medicinahtsl Defir \\endemic and
endangered medicinal plants, Red list criteriasitn conservation: %51 ere reserves, sacred
groves, National Park&x situ conservation: Botanic Gardens; edicinaltpldardens.
Propagation of Medicinal Plants: Objectives of ther its classification, important

components of a nursery, sowing, pricking, use use for nursery production,
propagation through cuttings, layering, graftingl &uddi

Unit 3: & (10 Lectures)

Ethnobotany and folk medicines. Definil%&)cﬁny in India: methods and applications
n

of Ethnobotany, Folk medicines and, etl)({ edicine.

1. Trivedi P C, 2006. Medici nts: EthnobotahiApproach, Agrobios, India.

Suggested Readings @

2. Purohit and Vyas S@S. Medicinal Plant Cultikat A Scientific Approach, 2nd
edn.Agrobios, Indi




Paper Code SEC-02: B. Mushroom Culture Technology
(Credits 2; Lectures: 30)

Unit 1: (5 Lectures)
Introduction, history. Nutritional and medicinal lva of edible mushrooms; Poisonous
mushrooms.Types of edible mushrooms available dmalr Volvariella volvacea, Pleurotus
citrinopileatus, Agaricus bisporus.

Unit 2: (12 Lectu%
Cultivation Technology: Infrastructure: substrafscally available) Polythen g,vessels,
Inoculation hook, inoculation loop, low cost stova@eves, culture rack; [
(Thatched house) water sprayer, tray, small pohghgag. Pure culture: Medium, sterilization,
preparation of spawn, multiplication. Mushroom ba@paration - p ﬁaw, sugarcane
trash, maize straw, banana leaves. Factors affettie mushroom paration- Low cost
technology, composting technology in mushroom petidn. - %

Unit 3: ® (8 Lectures)

Storage and nutrition: Short-term storage (Refagen.- upto 24 hours) Long term Storage
(canning, pickels, papads), drying, storage in @s. Nutrition Proteins-amino acids,
mineral elements nutrition - Carbohydrates, Cru ntent - Vitamins.

Unit 4: % (5 Lectures)

Food Preparation; Types of foods p@i from mugsh. Research Centers, National level
r

and Regional level. Cost benefit
Suggested Readings: \\(b

1. Marimuthu, T. Krish m(@t , A.S. Sivaprakasdfn,and Jayarajan. R (1991) Oyster
Mushrooms, Depart% lant Pathology, TamiliNAdriculturalUniversity, Coimbatore.
2. Swaminath (M) (1990) Food and Nutrition. BappcThe Bangalore Printing
andPublishi <t&td., No. 88, Mysore Road, Baogal 560018.

3. Tewarﬁﬁ(aj Kapoor, S.C., (1988). Mushroofitivation, Mittal Publications,Delhi.

[ @ 1984-1988) Hand book of Mushroomgzdition, Vol. | & Vol. 1.

'%s

etingndia and abroad, Export Value.




Paper Code SEC-02: C. Ethnobotany
(Credits 2; Lectures: 30)

Unit 1: Ethnobotany (6 Lectures)

Introduction, concept, scope and objectives; Etbiaty as an interdisciplinary science. The
relevance of ethnobotany in the present contexipMand minor ethnic groups or Tribals of
India, and their life styles. Plants used by thbats: a) Food plants b) intoxicants and
beverages c) Resins and oils and miscellaneous uses

Unit 2: Methodology of Ethnobotanical Studies (G.ectures) '\‘
a) Field work b) Herbarium c) Ancient Literature Aljchaeological findings % es and
sacred places.

Unit 3: Role of Ethnobotany in Modern Medicine (DL )
Medico-ethnobotanical sources in India; Significain€ the following in‘ethno botanical
practices (along with their habitat and morphology) Azadira indica, b) Ocimum
sanctum, c) Vitex negundo d) Gloriosa superb, e) Tribulus terrestri ongamia pinnata, g)
Cassia auriculata, h) Indigofera tinctoria. Role of ethno In modern medicine with
special exampleRauvolfia sepentina, Trichopus zeylanicus, isa, Withania. Role of
ethnic groups in conservation of plant genetic % Endangered taxa and forest
management (participatory forest management) ,S§

Unit 4: Ethnobotany and Legal Aspects (b’ (8 Lectwes)
Ethnobotany as a tool to protect interest ps. Sharing of wealth concept with few
o1y

examples from India. Biopiracy, Intellectu drights and Traditional Knowledge.

Suggested Readings: \Q%\
1) S.K. Jain, Manual of Et@y, Scientific Fahers, Jodhpur, 1995.
S0

2) S.K. Jain (ed.) Glimp ian. Ethnobotdyford and | B H, New Delhi1981
3) Lone et al,.Palae nobotany
4) S.K. Jain (ed. 89. Methods and approaches ethnobotany. Society of

ethnobotanists,qi;)k: , India.
5) S.K. Jain, ~Contributions of Indian ethnaing.Scientific publishers, Jodhpur.
6) Colton & 1997. Ethnobotany -Principles andol@ations. John Wiley and sons
Chiche
7)R , N-and A.N. Henry (1996). The EthnobptarEastern Ghats in Andhra
, India.Botanical Survey of India. Howrah.
8) Rajiv K. Sinha — Ethnobotany The Renaissanc@&raflitional Herbal Medicine — INA —
SHREE Publishers, Jaipur-1996
9)Faulks, P.J. 1958.An introduction to Ethnobotavigredale pub. Ltd.




Paper Code SEC-02: D. Herbal Technology
(Credits 2; Lectures: 30)
Unit 1: (6 Lectures)

Herbal medicines: history and scope - definitiomdical terms - role of medicinal plants in
Siddha systems of medicine; cultivation - harvegtinprocessing - storage -marketing and
utilization of medicinal plants.

Unit 2: (6 Lectures)

Pharmacognosy - systematic position; medicinal o$¢ise following herbs in@ arious
ailments; Tulsi, Ginger, Fenugreek, Indian Gooseylbend Ashoka.

Unit 3: (6 Lec \

Phytochemistry - active principles and methodsheirttesting - ide ﬁié(lon and utilization
of the medicinal herbsCatharanthus roseus (cardiotonic),Withani éﬂnifera (drugs acting
on nervous system{lerodendron phlomoides (anti-rheumati tella

asiatica (memory booster).

@ (8 Lectures)

Unit 4:
Analytical pharmacognosy: Drug adulteration &thods of drug evaluation-Biological
iﬁ).

testing of herbal drugs - Phytochemical
flavonoids, steroids, triterpenoids, pheno

tfor secondary metabolites (alkaloids,

Unit 5: &‘)\ (4 Lectures)

Medicinal plant banks micro ;@on of impottapecies \\ithania somnifera, neem and

tulsi- Herbal foods-future o@% ognosy).

Suggested Reading

1. R.N.Chopra, @ar and 1.C.Chopra, 1956. &idps of Indian medicinal plants
C.S.I.LR,New

2. Kanny, Lall, Dey and Raj Bahadur, 1984. Thegedious drugs of India, International Book
Distrib

3%@ rber, 1999. Herbal plants and Drugs Mbbgep Publications.

4. V.V. Sivarajan and Balachandran Indra 1994.Agdi@ drugs and their plant source. Oxford
IBH publishing Co.

5. Miller, Light and Miller, Bryan, 1998. Ayurvedand Aromatherapy.Banarsidass, Delhi.

6. Anne Green, 2000. Principles of AyurvedaThomsbosdon.

7. Dr.C.K.Kokatet al. 1999. Pharmacognosy. NiraliPrakashan.




BSEC-03: Nursery and Gardening
(Credits 2; Lectures: 30)

(Pass Course only)
Unit 1: (4 Lectures)

Nursery: definition, objectives and scope and bogdup of infrastructure for nursery,
planning and seasonal activities - Planting - diseeding and transplants.

Unit 2: © Lectures) '\/

Seed: Structure and types - Seed dormancy; cangesiethods of breaking d%&ncy - Seed
storage: Seed banks, factors affecting seed ubijenetic erosio Xe d production
technology - seed testing and certification. cq_)\\.

Unit 3: ~\(§%}4re3)

Vegetative propagation: air-layering, cutting, sétmn of cm%%:ollecting season, treatment
of cutting, rooting medium and planting of cuttingslardening of plants: greenhouse - mist
chamber, shed root, shade house and glass ho Qb

Unit 4: Q'g‘ (8 Lectures)

Gardening: definition, objectives and sco&d&f& types of gardening: landscape and home
gardening, parks and its compone nt maseant design: computer applications in
landscaping; Gardening operatio laying, onzng, watering, management of pests and

diseases and harvesting. \
Unit 5: C (3\

(6 Lectures)

Sowing/raising of ﬁéﬁnd seedlings - Transplgrif seedlings - Study of cultivation of
different veget§le ~.cabbage, brinjal, lady’'s &ngonion, garlic, tomatoes, and carrots -

Storage and ing procedures.

Suggesta@edings

1. B%ﬁ . & Mukherjee, D., 1972, Gardening idifn Oxford & IBH Publishing Co.,
I.
mdhu, M.K., 1989, Plant Propagation, Wile &amsktd., Bangalore, Madras.

3. Kumar, N., 1997, Introduction to HorticulturegjRlakshmi Publications, Nagercoil.

4. Edmond Musser & Andres, Fundamentals of Hotizel McGraw Hill Book Co.,New
Delhi.

5. Agrawal, P.K. 1993, Hand Book of Seed Technoldagpt. of Agriculture andCooperation,
National _Seed Corporation Ltd., New Delhi.

6. Janick Jules. 1979. Horticultural Science. Bdd), W.H. Freeman and Co., SanFrancisco,
USA.




Paper Code BSEC-04: Plant Diversity and Human Welfiee

(Credits 2; Lectures: 30)

(Pass Course only)

Unit 1: (8 Lectures)

Plant diversity and its scope- Genetic diversitpeS8es diversity, Plant diversity at the
ecosystem level, Agro-biodiversity and cultivatddnp taxa, wild taxa. Values and uses of
biodiversity: Ethical and aesthetic values, Predoaatry principle, Methoa'o\o,i s for

valuation, Uses of plants, Uses of microbes. '.\%
\

Unit 2: (8 Lec )

Loss of Biodiversity: Loss of genetic diversity, Loss of species divgyd of ecosystem
diversity, Loss of agro-biodiversity, Projected rsago for biodiversi Management of

Plant Biodiversity: Organizations associated with biodiversity @gﬂm&thodology for

execution-lUCN, UNEP, UNESCO, WWF, NBPGR; iviers legislation and

conservations, Biodiversity information managensnd co ation.

Unit 3: % (8 Lectures)
t

Conservation of Biodiversity: Conservation o ic diversity, species divgrand
ecosystem diversityln situ and ex situ conservation, Social approaches to conservation,
Biodiversity awareness programmes, Sus in& nt.

Unit 4: (6 Lectures)

commercial aspects; b) Avenue “c) Ornamedalts of India. d) Alcoholic beverages

through ages. Fruits and nuts: ant fruit srtpeir commercial importance. Wood and its

uses. C \
Suggested Readings: &(P

1. Krishnamurt ,@(2004). An Advanced Text Boof Biodiversity - Principles and
Practices. Oxf d IBH Publications Co. Pvt..INew Delhi.

A

Role of Plants in Relation to Hugan e:a) Importance of forestry their utilization and
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