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Core Courses (Compulsory)

BBT1: Algae & Microbiology
BBT2: Biomolecules & Cell Biology
BBT3: Mycology & Plant Pathology
BBT4: Archegoniate & Paleobotany
BBTS: Morphology & Anatomy of Angiosperms
BBT6: Economic Botany
BBT7: Genetics, Plant Breeding & Evolution
BBT8: Molecular Biology
BBT9: Plant Ecology & Phytogeography
BBT10: Plant Systematics
BBT11: Reproductive Biology of Angiosperms
BBT12: Plant Physiology
BBT13: Plant Metabolism
BBT14: Plant Biotechnology
(Respective practicals from BBPO1-BBP14)

Skill Enhancement Courses (Elective)

SBBTO1: Biofertilizers

SBBTO02: Herbal Technology

SBBTO03: Floriculture

SBBT04: Mushroom Culture Technology

Discipline Specific Electives (DSE)

DBBTO1: Analytical Techniques in Plant Science
DBBTO02: Bioinformatics

DBBTO03: Biostatistics

DBBTO04: Project Work

Generic Electives (GE)
GBBTO1: Plant Diversity (Algae to Archegoniate)
GBBTO02: Biology of Angiosperms (Morphology, Anatomy & Embryology)
GBBTO03: Plant Physiology & Metabolism
GBBTO04: Plant Taxonomy & Ecology



Core Courses (CC-CCyy)

(Compulsory)



Semester-1

BBTO01: Microbiology & Algae

THEORY
(Credits 04; contact hours — 60h; maximum marks -100)

Unit I (6h)
History and scope of microbiology; A brief account of archaea and wall less forms (Mycoplasma and
Spheroplasts).

Unit II (18h)

Bacteria: Structure of a bacterial cell - capsule and slime, flagella, cell wall, cell membrane, genetic
material, plasmid and endospore; nutrition and reproduction-vegetative, asexual and genetic
recombination (transformation, conjugation and transduction); Culture and growth; Agricultural and
industrial importance.

Unit III (12h)

Viruses: Discovery, physiochemical and biological characteristics; Structures of Prions, Viroids,
bacteriophages (Lysogenic and lytic cycles) and RNA virus (TMV); Importance in vaccine production
and in research.

Unit IV (10h)
Algae: General introduction, classification range of vegetative structure, reproduction, ecology and
economic importance, Role in the environment, agriculture and industry.

Unit V (14h)

Prochlorophyta: Structure and evolutionary significance
Reproduction and life cycle of the following genera:
Cyanophyceac: Oscillatoria, Nostoc, Scytonema
Chlorophyceae: Volvox, Oedogonium

Phaeophyceae: Ectocarpus

Rhodophyceae: Polysiphonia

Suggested Readings

Elements of Microbiology, Michael J Pelczar, Sth Ed, Tata McGraw Hill

. Prescott's Microbiology, Joanne Willey, Linda Sherwood, Chris Woolverton, gt edn, Tata McGraw Hill.

3. Brock’s Biology of Microoranisms, Madigan MT, Martinko JM, Dunlap PV, Clark DP, (2012), 13th edition,
Pearson Education Inc.

4. General Microbiology, Stainier RY, Ingraham JL, Wheelis ML, Painter PR, (2009), 5th edition, McMillan Press
Ltd., Hound Mills

5. Foundation in Microbiology, Talaro KP, Chess B, (2011), 8th edition, McGraw-Hill

6. A Text Book of Botany, Authors - Singh, Pandey and Jain, Rastogi Publication, Meerut (A combined book for

N —

Algae, Fungi, Brophyta & Pteridophyta)

7. College Botany, Gangulee HC, Kar AK, Vol. II- 2011, New Central Book Agency, Kolkata (A combined book for
Algae, Fungi, Brophyta & Pteridophyta)

8. Phycology, Lee RE, 2008, Cambridge University Press, Cambridge

9. Algae, BR Vashista, S Chand Publication, New Delhi



BBPO01: Practicals (credits — 02; contact hours — 60h; maximum marks - 50)

1.

W

Electron micrographs/models of viruses — T-Phage and TMV; Line drawings/photographs of
Lytic and Lysogenic Cycles.

Types of Bacteria to be observed from temporary/permanent slides/photographs; Electron
micrographs of binary fission, endospore, conjugation, cross sections of root nodules.

Gram staining

Endospore (from soil bacteria) staining with malachite green using the

Study of vegetative and reproductive structures of Nostoc, Volvox, Oedogonium, Chara,
Vaucheria, Ectocarpus, Polysiphonia through temporary preparations and permanent slides.



BBTO02: Biomolecules & Cell Biology

THEORY
(Credits — 4; contact hours — 60h; maximum marks - 100)

Unit I (16h)

Biomolecules: Carbohydrates: Nomenclature and classification;

Lipids: Definition and major classes of storage and structural lipids;

Proteins: Structure of amino acids; Levels of protein structure-primary, secondary, tertiary and
quaternary structures;

Nucleic acids: Structure of nitrogenous bases; Structure and function of nucleotides.

Unit II (8h)

Enzymes: Structure of enzyme: holoenzyme, apoenzyme, cofactors, coenzymes and prosthetic group;
Classification of enzymes; Features of active site, substrate specificity, mechanism of action (activation
energy, lock and key hypothesis, induced - fit theory), Michaelis — Menten equation, enzyme inhibition
and factors affecting enzyme activity.

Unit III (16h)

The Cell: Ultrastructure of plant cell, structure and function of plant cell wall, chemical composition of
membranes, fluid mosaic model, membrane transport — Passive, active and facilitated transport,
endocytosis and exocytosis.

Unit IV (12h)
Cell Organelles: Structural organization and functions of - Nucleus, Cytoskeleton: Chloroplast,
Mitochondria, Peroxisomes, Endoplasmic Reticulum, Golgi apparatus, Lysosomes

Unit V (8h)
Cell Division: Phases of eukaryotic cell cycle, mitosis and meiosis

Suggested Readings

1. Campbell, MK (2012) Biochemistry, 7th ed., Published by Cengage Learning

2. Tymoczko JL, Berg JM and Stryer L (2012) Biochemistry: A short course, 2nd ed., W.H. Freeman

3. Hardin, J., Becker, G., Skliensmith, L.J. (2012). Becker’s World of the Cell, Pearson Education Inc. U.S.A. 8th
edition.

4. Berg JM, Tymoczko JL and Stryer L (2011) Biochemistry, W.H. Freeman and Company

5. Karp G (2010). Cell Biology, John Wiley & Sons, U.S.A. 6th edition.

6. Cooper GM, Hausman RE (2009) The Cell: A Molecular Approach. 5th edition. ASM Press & Sunderland,
Washington, D.C.; Sinauer Associates, MA.

7. Becker WM, Kleinsmith LJ, Hardin J, Bertoni GP (2009) The World of the Cell. 7" edition. Pearson Benjamin
Cummings Publishing, San Francisco

8. Nelson DL, Cox MM (2008) Lehninger Principles of Biochemistry, Sth Edition., W.H. Freeman and Company.

9. Cell and Molecular Biology, Robertis EDP De & Robertis EMF De, Walters Kluwer (India) Pvt. Ltd

10. A Text Book of Cytology, Genetics and Evolution, Gupta, PK, Rastogi Publication, Meerut
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BBPO02: Practicals (credits -02; contact hours — 60h; maximum marks - 50)
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Study of plant cell structure with the help of epidermal peel mount of Onion/Rhoeo/Crinum.
Demonstration of the phenomenon of protoplasmic streaming in Hydrilla leaf.

Measurement of cell size by the technique of micrometry.

Counting the cells per unit volume with the help of haemocytometer (Yeast/pollen grains).
Cytochemical staining of DNA (Feulgen), and cell wall from the epidermal peel of onion
using Periodic Schiff’s (PAS) staining techniques.

Study the phenomenon of plasmolysis and deplasmolysis.

Study different stages of mitosis

. Study of different stages of meiosis.

Qualitative tests for carbohydrates, reducing sugars, non-reducing sugars, lipids and proteins.

11



Semester-11

BBT03: Fungi & Plant Pathology

THEORY
(Credits — 4; contact hours -60h; maximum marks - 100)

Unit I (10h)
Fungi: Introduction; General characteristics; classification, range of thallus organization; cell wall
composition; nutrition

Unit II (16h)

The life histories of the following genera:
Mastigomycotina: A/bugo
Zygomycotina: Mucor

Ascomycotina: Peziza

Basidiomycotina: Agaricus, Puccinia
Deuteromycotina: Cercospora

Unit III: Symbiotic Associations (8h)

Lichen: Occurrence; General characteristics; Growth forms and range of thallus organization; Nature
of associations of algal and fungal partners; Reproduction;

Mycorrhiza: Ectomycorrhiza, Endomycorrhiza and their significance.

Unit IV: Plant Pathology (10h)
Terms and concepts; General symptoms; Etiology; Symptomology; Host-Pathogen relationships;
prevention and control of plant diseases.

Unit V: Plant Diseases (16h)

Causal organism, symptoms, disease cycle and control measures of the following plant diseases: (Late
Blight of Potato, White Rust of Crucifers, Black Rust of Wheat, Tikka disease of Groundnut, Citrus
Canker, Yellow Vein Mosaic of Bhindi)

Suggested Readings
1. Introductory Mycology, Alexopoulos CJ, Mims CW, Blackwell M (1996), John Wiley & Sons (Asia) Singapore.
4th edition.
Introduction to Fungi, Webster J & Weber R (2007), Cambridge University Press, Cambridge. 3rd edition.
Text Book of Fungi and Their Allies, Sethi IK & Walia SK (2011), Macmillan Publishers India Ltd.
Fungi & Plant Diseases: Mundukar
Plant Pathology, Agrios GN (1997), 4th edition, Academic Press, U.K.
Plant Pathology, Sharma PD (2011), Rastogi Publication, Meerut, India.
Plant Pathology and Plant Pathogens, Lucas JA (1998), Wiley-Blackwell, CRC Press

Nk
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BBPO03: Practicals (credits — 02; contact hours -60h; maximum marks - 50)

1. Rhizopus/Mucor: study of asexual stage from temporary mounts and sexual structures through
permanent slides.

2. Aspergillus and Penicillium: study of asexual stage from temporary mounts and sexual stage through
permanent slides/photographs.

3. Alternaria: Specimens/photographs and temporary mounts.

4. Puccinia: Herbarium specimens of Black Stem Rust of Wheat and infected Barberry leaves;
sections/ mounts of spores on wheat and permanent slides of both the hosts.

5. Agaricus: Specimens of button stage and full grown mushroom; sectioning of gills of Agaricus, fairy
rings and bioluminescent mushrooms to be shown.

6. Albugo: Study of symptoms of plants infected with A/bugo; asexual phase study through section/
temporary mounts and sexual structures through permanent slides.

7. Lichens: Study of growth forms of lichens (crustose, foliose and fruticose) on different substrates.
Study of thallus and reproductive structures (soredia and apothecium) through permanent slides.

Mycorrhizae: ectomycorrhiza and endomycorrhiza (Photographs)

8. Herbarium specimens of - bacterial diseases (Citrus canker), Viral diseases (TMV, Vein clearing),
Fungal diseases (Early blight of potato, Black stem rust of wheat and White rust of crucifers).
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BBTO04: Archegoniate & Paleobotany

THEORY
(Credits - 4, contact hours 60h; maximum marks - 100)

Unit I (4h)
Introduction: Unifying features of archegoniates; Transition to land habit; Alternation of
generations.

Unit II: Bryophyta (16h)

A general account of bryophytes including their classification, evolution of sporophytes, economic
importance of bryophytes. Study of the life histories of the following representative genera
Hepaticopsida — Riccia, Marchantia

Anthocerotopsida — Anthoceros

Bryopsida — Sphagnum, Funaria

Unit III: Pteridophyta (20h)

General account and classification of Pteridophytes, their distribution in India, Stelar system and its
evolution in Pteridophytes; Life history of the following genera - Rhynia (Psilophyta), Lycopodium,
Selaginella (Lycophyta), Equisetum (Athrophyta), Marsilea, Adiantum, Dryopteris (Filicophyta)

Unit I'V: Gymnosperms (12h)
General accounts, distribution and classification
Life history of the following genera — Cycas, Pinus, Gingo, and Gnetum

Unit V: Paleobotany (08h)
Elementary knowledge of paleobotany, geological era, processes of fossilization, Living fossils,
types of fossils, form genera and reconstruction of fossil plants

Suggested Readings
Bryophyta, PC Vahishta, S. Chand Publication, New Delhi.
Introduction to Bryophytes, Vander-Poorteri & Goffinet B (2009), Cambridge University Press
An introduction to Embryophyta (Vol. I): Bryophyta. Parihar NS (1991), Central Book Depot, Allahabad
Bryophyta, Watson GD
An Introduction to Pteridopyta, Rashid A, 2nd edition, 2011 (Reprint), Vikas Publishing House Pvt. Ltd.,
Noida
The Biology and Morphology of Pteridophytes, NS Parihar (1996), Central Book Depot, Allahabad
Pteridophyta, Vashistha PC, Sinha AK, Kumar A (2010), S. Chand. Delhi, India
Morphology of Gymnosperms, Sporne KR, B.I. Publication, New Delhi
Gymnosperms. Bhatnagar SP, Moitra A (1996). New Age International (P) Ltd Publishers, New Delhi, India
O Morphology of Gymnosperms. JM Coulter, CJ Chamberlain (1977), University of Chicago Press.

M
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BBPO04: Practicals (credits — 02; contact hours — 60; maximum marks — 50)

Bryophytes:

1.
2.

3.
4

Pterid
1.

Riccia: Morphology of thallus

Marchantia: Morphology of thallus, whole mount of rhizoids & scales, vertical section of
thallus through Gemma cup, whole mount of Gemmae (all temporary slides), vertical section of
Antheridiophore, Archegoniophore, longitudinal section of Sporophyte (all permanent slides)
Anthoceros:  Morphology of thallus, dissection of sporophyte (to show stomata, spores,
pseudoelaters, columella) (temporary slide), vertical section of thallus (permanent slide)
Sphagnum: Morphology of plant, whole mount of leaf (permanent slide only).

ophytes:

Marsilea, Adiantum, Dryopteris: Morphology, whole mount of leaf with ligule, transverse
section of stem, whole mount of strobilus, whole mount of microsporophyll and
megasporophyll (temporary slides), rhizophore, longitudinal section of strobilus (permanent
slide)

Equisetum- Morphology, transverse section of internode, longitudinal section of strobilus,
transverse section of strobilus, whole mount of sporangiophore, whole mount of spores (wet
and dry) (temporary slide), transverse section of rhizome (permanent slide).

Gymnosperm:

3.

4.

Cycas: Morphology (coralloid roots, bulbil, leaf), whole mount of microsporophyll, transverse
section of coralloid root, transverse section of rachis, vertical section of leaflet, vertical section
of microsporophyll, whole mount of spores (temporary slides), longitudinal section of ovule,
transverse section of root (permanent slide)

Pinus: Morphology (long and dwarf shoots, whole mount of dwarf shoot, male and female
cones), transverse section of Needle, transverse section of stem, longitudinal section of /
transverse section of male cone, whole mount of microsporophyll, whole mount of microspores
(temporary slides), longitudinal section of female cone, tangential longitudinal section & radial
longitudinal sections stem (permanent slide)

Paleobotany:

Fieldwork and collection/observation of fossils.

15



Semester-111

BBTO0S5: Morphology & Anatomy of Angiosperms
THEORY

(Credits — 4; contact hours — 60h; maximum marks - 100)

Unit I (4h)
Morphology: Broad outlines of vegetative parts (root, stem, leaf) and their modifications, anatomical
arrangement of reproductive structures.

Unit II (12h)
Tissues: classification of tissues; simple and complex tissues, organogenesis during embryogenic
development, Pits and plasmodesmata, hydathodes and laticifers.

Unit I1I (18h)

Apical meristems: Evolution of the concept of organization of shoot apex (Apical cell theory,
Histogen theory, Tunica Corpus theory; Types of vascular bundles; Structure of dicot and monocot
stem. Structure of dicot and monocot leaf. Organization of root apex (Apical cell theory, Histogen
theory, Korper-Kappe theory); Quiescent centre; Root cap; Structure of dicot and monocot root;
Endodermis, exodermis

Unit IV (16h)

Vascular Cambium and Wood: Structure and function of cambium; Secondary growth in root and
stem; sapwood and heartwood; early and late wood, tyloses; dendrochronology, lenticels,
mechanical tissues, anomalous secondary growth.

Unit V (10h)

Adaptive and Protective Systems: Epidermal tissue system, cuticle, epicuticular waxes, trichomes
(uni-and multicellular, glandular and nonglandular, two examples of each), stomata (classification);
Anatomical adaptations of xerophytes and hydrophytes.

Suggested Readings

Dickison WC (2000) Integrative Plant Anatomy, Harcourt Academic Press, USA.
Fahn A (1974) Plant Anatomy, Pergmon Press, USA.
Mauseth JD (1988) Plant Anatomy. The Benjammin/Cummings Publisher, USA.

Evert RF (2006) Esau’s Plant Anatomy: Meristems, Cells, and Tissues of the Plant Body: Their Structure, Function
and Development, John Wiley and Sons, Inc.

B
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BBPO05: Practicals (credits — 02; contact hours — 60h; maximum marks — 50)

1. Study of anatomical details with the help of suitable examples through permanent slides/temporary
stain mounts/ macerations/museum specimens.

2. Study of Apical meristem of root, shoot and vascular cambium.

3. Study of distribution and types of parenchyma, collenchyma and sclerenchyma.

4. Study of xylem tracheary elements-tracheids, vessel elements; thickenings; perforation plates;
xylem fibres.

5. Study of phloem sieve tubes-sieve plates; companion cells; phloem fibres.

6. Study of epidermal system: cell types, stomata types; trichomes: non-glandular and glandular.
7. Study of root: monocot, dicot, secondary growth.

8. Study of stem: monocot, dicot - primary and secondary growth; periderm; lenticels.

9. Study of leaf: isobilateral, dorsiventral

10. Study of adaptive anatomy: xerophytes, hydrophytes.

17



BBT06: Economic Botany

THEORY
(Credits — 4; contact hours — 60h; maximum marks - 100)

Unit I: Origin of Cultivated Plants (16h)

The concept of Centres of Origin, their importance with reference to Vavilov’s work; Examples
of major plant introductions; Crop domestication and loss of genetic diversity; Evolution of new
crops/varieties; Importance of germplasm diversity.

Unit II: Cereals & Legumes (12h)

Wheat and Rice (origin, morphology, processing & uses); Brief account of millets; Origin,
morphology and uses of Chick pea, Pigeon pea and fodder legumes.

Unit III: Sugars & Spices (12h)

Morphology and processing of sugarcane, products and by-products of sugarcane industry;
Important spices (botanical name, their family and part used), economic importance of fennel,
saffron, clove and black pepper.

Unit IV Beverages & Edible and Essential Oils (10h)
Tea, Coffee (morphology, processing & uses); General description, extraction and health
implications of groundnut, soybean; Essential Oils: General account, extraction methods.

Unit V: Medicinal, Timber & Fiber Yielding Plants (10h)
Medicinally important plants of Central India (botanical name, family, plant parts used); General
account of teak and sal; morphology, cultivation and uses of cotton, and jute.

Suggested Readings

1. Kochhar SL (2012) Economic Botany in Tropics, MacMillan & Co. New Delhi, India.
2. Wickens GE (2001) Economic Botany: Principles & Practices. Kluwer Academic Publishers, The Netherlands.
3. Chrispeels MJ, Sadava DE (1994) Plants, Genes and Agriculture. Jones & Bartlet Publishers.

18



BBPO06: Practicals (credits — 02; contact hours — 6-h; maximum marks — 50)

1. Cereals: Wheat (habit sketch, LS/TS of grain)
Rice (habit sketch, study of paddy and grain.

Legumes: Soybean, Groundnut, (habit, fruit, seed structure).

Sources of sugars and starches: Sugarcane (habit sketch; cane juice,
Spices: Black pepper, Fennel and Clove (habit and sections).

Beverages: Tea (plant specimen, tea leaves), Coffee (plant specimen, beans).
Different sources of oils and fats

Fiber-yielding plants: Cotton (specimen, whole mount of seed to show lint and fuzz; whole
mount of fiber and test for cellulose), Jute (specimen, transverse section of stem, test for lignin).

N vk W
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BBTO07: Genetics, Plant breeding & Evolution

THEORY
(Credits — 4; contact hours — 60h; maximum marks - 100)

Unit I: Mendelian Genetics & Its Extension (16h)

Mendelism: History; Principles of inheritance; Chromosome theory of inheritance; Autosomes
and sex chromosomes; Incomplete dominance and co-dominance; Multiple alleles, Lethal
alleles, Epistasis, Pleiotropy, Recessive and Dominant traits, Numericals; Polygenic
inheritance.

Unit II: (16 lectures)
Linkage and crossing over, cytological basis of crossing over; Recombination frequency, two
- and three-factor crosses, Interference and coincidence, Sex Linked inheritance.

Numerical and structural changes in chromosomes: Deletion, Duplication, Inversion,
Translocation, Position effect, Euploidy and Aneuploidy

Unit III: Gene Mutations (10h)
Types of mutations; Molecular basis of Mutations; Mutagens - physical and chemical; Role of
Transposons.

Unit I'V: Plant Breeding (10h)
Objectives of plant breeding, selection of self and cross-pollinated plants, hybridization, anthesis,
self-sterility, male sterile lines, single, double and multiple crosses.

Unit V: Organic Evolution (8h)
Inheritance of acquired characters (Lamarckism), natural selection (Darwinism), de Vries
mutation theory, synthetic theory.

Suggested Readings

A Text Book of Cytology, Genetics and Evolution, Gupta, PK, Rastogi Publication, Meerut

Principles of Genetics, Gardner EJ, Simmons MJ, Snustad DP (2010), John Wiley & Son, India, 5" edn
Genetics: Classical to Modern, Gupta PK (2007), Rastogi Publication, Meerut

Principles of Genetics, Snustad DP, Simmons MJ, (2010), 5th edition, John Wiley & Sons Inc., India.

Concepts of Genetics, Klug WS, Cummings MR, Spencer CA, (2012), 10th edition, Benjamin Cummings, USA.
Introduction to Genetic Analysis, Griffiths AJF, Wessler SR, Carroll SB, Doebley J, (2010), 10th edition, W.H.
Freeman and Co., USA.

Variation and Evolution in Plants, Stebbins GL,

Griffiths AJF, Wessler SR, Carroll SB, Doebley J (2010) Introduction to Genetic Analysis, WH Freeman & Co,

USA, 10™ edition.
Plant Breeding, BD Singh (1994), Kalyani Publications, New Delhi.

20



BBPO07: Practicals (credits — 02; contact hours — 60h; maximaum marks - 50)

Study of Mendel’s laws through seed ratios.

Laboratory exercises in probability and chi-square.

Pedigree analysis for dominant and recessive autosomal and sex linked traits.

Incomplete dominance and gene interaction through seed ratios (9:7, 9:6:1, 13:3, 15:1, 12:3:1,
9:3:4).

5. Photographs/Permanent slides showing Translocation Ring, Laggards and Inversion Bridge.

b=
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Semester-1V

BBTO08: Molecular Biology

THEORY
(Credits — 4; contact hours — 60h; maximum marks - 100)

Unit I (4h)
Historical perspective; DNA as the carrier of genetic information (Griffith’s, Hershey & Chase,
Avery, McLeod & McCarty, Fraenkel-Conrat’s experiments).

Unit II: The Structures of DNA & RNA (20h)
DNA Structure, forms of DNA, Organization of DNA in Prokaryotes and eukaryotes; RNA

Structures (MRNA, rRNA, t-RNA) and functions, secondary and tertiary structure;
Chromatin structure- Euchromatin, Heterochromatin

Unit III: The Replication of DNA (8h)
General principles -bidirectional, semi-conservative and semi-discontinuous replication. Replication
in prokaryotes and eukaryotes.

Unit I'V: Transcription & Modification of RNA (16h)

Concept of Central Dogma: Basic concepts of transcription in prokaryotes and eukaryotes. Principles
of transcriptional regulation; Prokaryotes: Regulation of lactose metabolism and tryptophan
synthesis in E. coli; Eukaryotes: transcription factors; Split genes, introns and exons, mRNA
transport.

Unit V: Translation (12h)

Genetic code, Ribosome structure and assembly, aminoacylation, tRNA synthetases,
charging of tRNA; Translation in prokaryotes and eukaryotes; Inhibitors of protein synthesis; Post-
translational modifications of proteins.

Suggested Readings

1. Watson JD, Baker TA, Bell SP, Gann A, Levine M, Losick R (2007) Molecular Biology of the Gene, Pearson Benjamin
Cummings, CSHL Press, New York, USA, 6th edition.
2. Snustad DP, Simmons MJ (2010) Principles of Genetics. John Wiley and Sons Inc, USA, Sth edition.

3. Russell PJ (2010) Genetics- A Molecular Approach. Benjamin Cummings, USA, 3rdedition.
4. Molecular Cell Biology, Lodish, Baltimore, 7™ edition, WH Freeman & Co.
5. Gene VIII (2004), Lewin, Pearson Education, Inc. Upper Saddle River, NT 07458
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BBPO08: Practicals (credits — 02; contact hours -60h; maximum marks — 50)

A e

Preparation of LB medium

Isolation and purification of genomic DNA

DNA estimation by diphenylamine reagent

Estimation of RNA through Orcinol method

Study of DNA replication mechanisms through photographs (Rolling circle, Theta replication
and semi-discontinuous replication).

Study of structures of prokaryotic RNA polymerase and eukaryotic RNA polymerase II through
photographs.

Study of photographs establishing nucleic acid as genetic material (Messelson and Stahl’s,
Avery et al, Griffith’s, Hershey & Chase’s and Fraenkel & Conrat’s experiments)
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BBT09: Plant Ecology & Phytogeography

THEORY
(Credits — 4; contact hours — 60h; maximum marks - 100)

Unit I (6h)
Introduction to ecology, levels of organization (individuals, populations, ecosystems), autecology
and synecology, Abiotic environment: temperature, water, light and soil

Unit II (12h)

Biotic environment: Interaction between plants, animals and man, interactions among plants
growing in a community, interactions among plants and microorganisms

Plant adaptations in response to water availability (Hydrophytes, Xerophytes and Halophytes).

Unit III (16h)

Population ecology: Population characteristics (density, dispersion, age structure, natality,
mortality Survivorship curves, growth curves), Ecotypes and Ecads

Community Ecology: Analytical and synthetic characters (frequency, density, cover, IVI,
life forms, biological spectrum, phenology, sociability)

Unit IV (20h)

Ecosystem ecology: Ecosystem structure (abiotic and biotic components, food chain, food web,
ecological pyramids; ecosystem function (models of energy flows), Biogeochemical cycles
(carbon, nitrogen and phosphorus)

Ecological succession: General process, mechanism and pattern (hydrosere and xerosere)

Unit V (6h)

Phytogeography: Principles; Continental drift; Endemism; Brief description of major terrestrial
biomes (one each from tropical, temperate & tundra); Phytogeographical division of India; Local
Vegetational pattern.

Suggested Readings:

Fundamentals of Ecology, Odum EP, (2005), 5™ edition, Cengage Learning India Pvt. Ltd., New Delhi.
Basic Ecology, Odum EP, Saunders College Pub.

Ecology and Environment, Sharma PD, (2010), 8th edition, Rastogi Publications, Meerut, India.
Fundamental Processes in Ecology: An Earth Systems Approach, Wilkinson DM, (2007), Oxford University
Press. USA.

5. Concepts of Ecology, Kormondy EJ, (1996), 4th edition, PHI Learning Pvt. Ltd., Delhi, India.

PR b=
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Nowe

BBP09: Practicals (credits -02; contact hours — 60h; maximum marks — 50)

. Measurements using soil thermometer, maximum and minimum thermometer, anemometer,

psychrometer/hygrometer, pH meter, rain gauge and lux meter.

Analysis for carbonates, chlorides, nitrates, sulphates, organic matter and base deficiency from
soil samples by rapid field tests.

Determination of organic matter of different soil samples by Walkley & Black rapid titration
method.

Comparison of bulk density, porosity and rate of infiltration of water in soils of selected habitats.
Determination of dissolved oxygen of water samples from polluted and unpolluted sources.

Study of morphological adaptations of hydrophytes and xerophytes.

Determination of minimal quadrate size for the study of herbaceous vegetation by species area
curve method (species to be listed).

Quantitative analysis of herbaceous vegetation for frequency, density and abundance and
comparison with Raunkiaer’s frequency distribution law.
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BBT10: Taxonomy of Angiosperms

THEORY
(Credits — 4; contact hours — 60h; maximum marks - 100)

Unit I (12h)

History of plant taxonomy, principles and rules of plant nomenclature (ICN), ranks and names,
typification, author citation, valid publication, rejection of names, principle of priority and its
limitations.

Unit IT (12h)
Concept of taxa (family, genus, species), categories and taxonomic hierarchy, species (taxonomic,
biological, evolutionary).

Unit III (12h)
Outline classification of Bentham and Hooker, Engler and Prantal and Hutchinson’s with their
principle, merits and demerits

Unit IV (12h)

A detailed account of following families: Ranunculaceae, Brassicaceae, Papavaraceae, Malvaceae,
Fabaceae, Asteraceae, Asclepiadiaceae, Cucurbitaceae, Acanthaceae, Solanaceae, Convolvulaceae,
Lamiaceae, Amaranthaceae, Euphorbiaceae, Orchidaceae, Poaceae, Droseraceae, Balanophoraceae

Unit V (12h)
Herbarium concept and techniques, Botanical Survey of India, Representative floras of India,
Botanical gardens.

Suggested Readings:

Taxonomy of Angiosperms, Singh V & Jain DK, Rastogi Publication, Meerut

Plant Systematics - Theory and Practices, Gurucharan Singh, (2012), 3rdedition, Oxford and IBH. Publishing

Co. New Delhi

3. Plant Systematics: A Phylogenetic Approach, Judd WS, Christopher S, Campbell, Kellogg AE, Stevens PF,
1999, Sinauer Associates Inc. Publishers.

4. Plant Systematics, Simpson MG, 2006 Elsevier Academic Press.

An Introduction to Plant Taxonomy, Jeffrey C, (1982), Cambridge University Press, Cambridge.

6. Handbook of field and herbarium methods: Jain & Rao, Today and Tomorrow Publication.
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BBP10: Practicals (creditd -02; contact hours — 60h; maximum marks - 50)

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

Ranunculaceae - Ranunculus,

Brassicaceae - Brassica,

Myrtaceae - Eucalyptus, Callistemon

Umbelliferae - Coriandrum /Anethum / Foeniculum

Asteraceae - Sonchus/Launaea, Vernonia/Ageratum, Eclipta/Tridax
Solanaceae - Solanum/Withania

Lamiaceae - Salvia/Ocimum

Euphorbiaceae - Euphorbia/ Jatropha

Liliaceae - Asphodelus/Lilium/Allium

Poaceae - Triticum/Hordeum/Avena

2. Field visits for plant collection
3. Preparation of herbarium, Mounting of a properly dried and pressed specimen of plants with
herbarium label (to be submitted in the record book).
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Semester-V

BBT11: Reproductive Biology of Angiosperms

THEORY
(Credits — 4; contact hours — 60h; maximum marks - 100)

Unit I: Introduction (4h)
History and scope

Reproductive Development: Induction of flowering; flower as a modified determinate shoot.
Flower development: genetic and molecular aspects.

Unit II: Anther & Pollen Biology (14h)

Anther wall: structure and functions, microsporogenesis, callose deposition and its significance.
Microgametogenesis; pollen wall structure, pollen wall proteins; pollen viability, storage and
germination; Abnormal features: pseudomonads, polyads, massulae, pollinia.

Unit III: Ovule (14h)

Structure and types; Special structures—endothelium, obturator, aril, caruncle and hypostase;
Female gametophyte— megasporogenesis (monosporic, bisporic and tetrasporic) and
megagametogenesis (details of Polygonum type); Organization and ultrastructure of mature
embryo sac.

Unit I'V: Pollination & Fertilization (14h)

Pollination types and significance; adaptations; structure of stigma and style; path of pollen tube
in pistil; double fertilization and triple fusion. Self incompatibility, Methods to overcome self-
incompatibility: mixed pollination, bud pollination, stub pollination; Intra-ovarian and in vitro
pollination.

Unit V: Embryo, Endosperm and Seed (14h)

Structure and types; General pattern of development of dicot and monocot embryo and
endosperm; Seed structure, importance and dispersal mechanisms; Apomixis and
polyembryony.

Suggested Readings:

1. Bhojwani SS, Bhatnagar SP (2011) The Embryology of Angiosperms, Vikas Publishing House. Delhi. Sth edition.
2. Shivanna KR (2003) Pollen Biology and Biotechnology. Oxford and IBH Publishing Co. Pvt. Ltd. Delhi.

3. Raghavan V (2000) Developmental Biology of Flowering plants, Springer, Netherlands.

4. Johri BM (1984) Embryology of Angiosperms, Springer-Verlag, Netherlands.
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BBP11: Practicals (credits — 02; contact hours — 60h, maximum marks — 50)

. Study of Anther wall and its ontogeny; Tapetum (amoeboid and glandular); MMC, spore
tetrads, uninucleate, bicelled and dehisced anther stages through slides/micrographs, male
germ unit (MGU) through photographs and schematic representation.

2. Study of pollen grains: Fresh and acetolyzed showing ornamentation and aperture,
psuedomonads, polyads, pollinia (slides/photographs, fresh material), Pollen viability:
Tetrazolium test.germination: Calculation of percentage germination in different media
using hanging drop method.

3. Study of Ovule types-anatropous, orthotropous, amphitropous/campylotropous, circinotropous,
unitegmic, bitegmic; Tenuinucellate and crassinucellate; Special structures: Endothelium,
obturator, hypostase, caruncle and aril (permanent slides/specimens/photographs).

4. Study of Female gametophyte through permanent slides/ photographs: Types, ultrastructure of
mature egg apparatus.

5. Endosperm: Dissections of developing seeds for endosperm with free-nuclear haustoria.

6. Embryogenesis: Study of development of dicot embryo through permanent slides; dissection of
developing seeds for embryos at various developmental stages; Study of suspensor through
micrographs.
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W

BBT12: Plant Physiology

THEORY
(Credits — 4; contact hours — 60h; maximum marks - 100)

Unit I (20h)

Water potential and its components, water absorption by roots, symplast, apoplast,

Ascent of sap: Cohesion-adhesion theory. Transpiration and factors affecting transpiration,
mechanism of stomatal movement; Guttation.

Unit II (10h)
Essential and beneficial elements, macro- and micronutrients, methods of study and use of
nutrient solutions, mineral deficiency symptoms, roles of essential elements, chelating agents.

Unit III: Translocation in the phloem (10h)
Experimental evidence in support of phloem as the site of sugar translocation; Pressure—
Flow Model; Phloem loading and unloading; Source—sink relationship.

Unit IV (10h)

Plant Growth Regulators: discovery, chemical nature and mode of action of Auxins,
gibberlins, cytokinins, ABA and ethylene.

Unit V (10h)

Photoperiodism, flowering stimulus, florigen concept, vernalization, seed dormancy.

Phytochrome, crytochromes and phototropins

Suggested Readings:

Plant Physiology, Taiz L, Zeiger E, (2015) Sixth Edition, Sinauer Associates Inc. Publishers, Sunderland
Massachusetts, USA.

Introduction to Plant Physiology, Hopkins WG, Hunter NPA (2011) Fifth Edition, John Wiley & Sons, USA.
Plant Physiology & Biochemistry, Srivastava HS, (2008), Rastogi Publications, Meerut, India.

New Delhi.

]

Bajracharya D (1999) Experiments in Plant Physiology - A Laboratory Manual. Narosa Publishing House,
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BBP12: Practicals (credits — 02; contact hours — 60h; maximum marks — 50)

el S

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

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

Study of the effect of light on the rate of transpiration in excised twig/leaf.

Calculation of stomatal index and stomatal frequency from the two surfaces of leaves
of a mesophyte and xerophyte.

To calculate the area of an open stoma and percentage of leaf area open through stomata
in a mesophyte and xerophyte (both surfaces).

To study the phenomenon of seed germination (effect of light).

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

Demonstration experiments

To demonstrate suction due to transpiration.
Fruit ripening/Rooting from cuttings (Demonstration).
Bolting experiment/4vena coleptile bioassay (demonstration).
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Semester-VI

BBT13: Plant Metabolism

THEORY
(Credits — 04; contact hours — 60h; maximum marks — 100)

Unit I: Introduction (10h)

Laws of thermodynamics, concept of free energy, endergonic and exergonic reactions, coupled
reactions, redox reactions; anabolic and catabolic pathways, regulation of metabolism, role of
regulatory enzymes (allosteric, covalent modulation and Isozymes).

Unit II: Carbon assimilation (14h)

Historical background, photosynthetic pigments, Absorption of light, transfer of light energy,
photochemical reactions, photosynthetic electron transport (PSI, PSII, Q cycle), CO; reduction (Cs,
C4 and CAM pathways), photorespiration, Factors affecting CO, reduction.

Unit III: Carbon Oxidation (12h)

Glycolysis, fate of pyruvate, regulation of glycolysis, oxidative pentose phosphate pathway,
oxidative decarboxylation of pyruvate, TCA cycle, mitochondrial electron transport, oxidative
phosphorylation, factors affecting respiration.

Unit IV: ATP-Synthesis and Lipid metabolism (12h)

Mechanism of ATP synthesis, substrate level phosphorylation, chemiosmotic mechanism (oxidative
and photophosphorylation), ATP synthase.

Synthesis and breakdown of triglycerides, a-oxidation, B-oxidation, glyoxylate cycle.

Unit V: Nitrogen metabolism (12h)

Biological nitrogen fixation (examples of legumes and non-legumes); Nitrate and ammonia
assimilation, Denitrification.

Suggested Readings

1. Hopkins WG, Huner A (2008) Introduction to Plant Physiology, John Wiley & Sons. USA, 4th edition.

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

3. Harborne JB (1973) Phytochemical Methods. John Wiley & Sons. New York.

4. Principles of Biochemistry, Lehninger, Nelson, Cox, McMillan Worth Publishers.

5. Biochemistry, Christopher, Von Holde, Ahern, Pearson Education.

6. Biochemistry, Voet, Voet, John Wiley and Sons, Inc. USA.

7. Harper’s Review of Biochemistry, Murray RK et al., Prentice-Hall International Inc.

8. Biochemistry: Jain JL, S. Chand & Co.

h
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BBP13: Practicals (credits — 02; contact hours — 60h; maximum marks — 50)

AN o
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Separation of photosynthetic pigments (Paper chromatography).

To study the effect of light intensity and wavelength on the rate of photosynthesis.

Effect of carbon dioxide on the rate of photosynthesis.

To compare the rate of respiration in different parts of a plant.

To demonstrate activity of Nitrate reductase in germinating leaves of different plant sources.

To study the activity of lipases in germinating oilseeds and demonstrate mobilization of lipids
during germination.

Demonstration of fluorescence by isolated chlorophyll pigments.

Demonstration of absorption spectrum of photosynthetic pigments.
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BBT14: Plant Biotechnology

THEORY
(Credits — 4; contact hours — 60h; maximum marks - 100)

Unit I (12h)

Plant tissue culture

Composition of media, nutrient and hormone requirements, Ex-plants, Plant regeneration, Hardening.
Protoplast isolation, culture and fusion; applications (micropropagation, androgenesis, artificial seeds,
cryopreservation).

Unit II (8h)
Gene manipulating enzymes: Restriction Endonucleases (Types I-IV, biological role and
application), ligases, alkaline phosphatases

Unit III (16h)

Gene Cloning: Recombinant DNA, bacterial transformation and selection of recombinant clones,
PCR-mediated gene cloning, cloning vectors (plasmid, cosmid, BAC, YAC, shuttle vector),
construction of genomic and cDNA libraries, screening DNA libraries, complementation, colony
hybridization

Unit IV (12h)

Methods of gene transfer: Agrobacterium-mediated, Direct Gene Transfer by electroporation,
microinjection, microprojectile bombardment.

Selection of transgenics - selectable marker and reporter genes

Unit V: Application of Biotechnology (12h)
Pest resistant (Bt-cotton); herbicide resistant plants (RoundUp Ready soybean); Biosafety concerns,
bioethics.

Suggested Reading:

Gene Cloning and DNA Analysis: An Introduction, 6th Ed, T. A. Brown

. Genomes 3, 3rd Ed, T.A. Brown

3. Plant Tissue Culture: Theory and Practice, Bhojwani SS, Razdan MK, (1996), Elsevier Science Amsterdam. The
Netherlands.

4. Molecular Biotechnology- Principles and Applications of Recombinant DNA, Glick BR, Pasternak 1J, (2003),
ASM Press, Washington.

5. Plant Biotechnology & Genetics: Principles, Techniques and Applications. Stewart CN Jr, (2008), John Wiley &

Sons Inc. USA.

N =
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BBP14: Practicals (credits — 2; contact hours — 60h; maximum marks - 50)

1. (a) Preparation of MS medium.
(b) Demonstration of in vitro sterilization and inoculation methods using leaf and nodal
explants of tobacco, Datura, Brassica etc.
2. Study of anther, embryo and endosperm culture, micropropagation, somatic embryogenesis &

artificial seeds through photographs.

5. Study of methods of gene transfer through photographs: Agrobacterium-mediated, direct gene
transfer by electroporation, microinjection, microprojectile bombardment.

6. Study of steps of genetic engineering for production of Bt cotton, Golden rice, Flavr Savr tomato
through photographs.

7. Isolation of plasmid DNA.

8. Restriction digestion and gel electrophoresis of plasmid DNA.
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Discipline Specific Electives (DSE-DSE,)



DBBTO01: Analytical Techniques in Plant Sciences

THEORY
(Credits — 04; contact hours — 60h; maximum marks — 100)

Unit I (16h)

Microscopy: Principles and applications of - Light, Transmission and Scanning electron,
Fluorescence;

Radioisotopes: Use in biological research, auto-radiography

Unit II Centrifugation (12h)
Differential and density gradient centrifugation, analytical centrifugation,
ultracentrifugation, marker enzymes.

Unit IIT Spectrophotometry and spectroflurometry (8h)
Principle and its application in biological research.

Unit IV Chromatography (12h)
Paper chromatography; Column chromatography, TLC, GLC, HPLC, Ion-exchange
chromatography;

Unit V: Characterization of proteins and nucleic acids (12h)
Mass spectrometry; X-ray crystallography; Electrophoresis: Horizontal and vertical

Suggested Readings

1. Plummer DT (1996) An Introduction to Practical Biochemistry, Tata McGraw-Hill Publishing Co. Ltd. New

Delhi. 3™ edition.
2. Ruzin SE (1999) Plant Microtechnique and Microscopy, Oxford University Press, New York. U.S.A.
3. Ausubel F, Brent R, Kingston RE, Moore DD, Seidman JG, Smith JA, Struhl K (1995) Short Protocols in

Molecular Biology, John Wiley & Sons. 3rd edition.
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DBBPO01: Practicals (credits — 02; contact hours — 60h; maximum marks — 50)

NN =

To separate nitrogenous bases by paper chromatography.

To separate sugars by thin layer chromatography.

Isolation of chloroplasts by differential centrifugation.

To estimate protein concentration through Bradford method.

To separate proteins using SDS-PAGE.

Study of different microscopic techniques using photographs/micrographs.
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DBBT02: Bioinformatics

THEORY
(Credits — 04; contact hours — 60h; maximum marks — 100)

Unit I (10h)

Aim, Scope and Research areas of Bioinformatics; Biological Databases, Classification format
of Biological Databases, Biological Database Retrieval System.

Unit II: Biological Sequence Databases (25h)

National Center for Biotechnology Information (NCBI): Tools and Databases of NCBI,
Database Retrieval Tool, Sequence Submission to NCBI, Basic local alignment search tool
(BLAST), Nucleotide Database, Protein Database, Gene Expression Database.

EMBL Nucleotide Sequence Database (EMBL-Bank): Introduction, Sequence Retrieval,
Sequence Submission to EMBL, Sequence analysis tools.

DNA Data Bank of Japan (DDBJ): Introduction, Resources at DDBJ, Data Submission at
DDBJ. Protein Information Resource (PIR): About PIR, Resources of PIR, Databases of
PIR, Data

Retrieval in PIR.

Swiss-Prot: Introduction and Salient Features.
Unit III: Sequence Alignments (10h)

Introduction, Concept of Alignment, Multiple Sequence Alignment (MSA), MSA by
CLUSTALW, Scoring Matrices, Percent Accepted Mutation (PAM), Blocks of Amino Acid
Substitution Matrix (BLOSUM).

Unit IV: Molecular Phylogeny (8h)

Methods of Phylogeny, Software for Phylogenetic Analyses, Consistency of Molecular
Phylogenetic Prediction.

Unit V: Applications of Bioinformatics (7h)
Structural Bioinformatics in Drug Discovery, Quantitative structure-activity relationship
(QSAR) techniques in Drug Design, Microbial genome applications, Crop improvement.

Suggested Readings:

1. Ghosh Z, Bibekanand M (2008) Bioinformatics: Principles and Applications. Oxford University Press.

2. Pevsner J (2009) Bioinformatics and Functional Genomics. 11 Edition. Wiley-Blackwell.

3. Campbell AM, Heyer LJ (2006) Discovering Genomics, Proteomics and Bioinformatics, II Edition. Benjamin
Cummings.
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DBBPO02: Practicals (credits — 02; contact hours — 60h; maximum marks — 50)

Nucleic acid and protein databases.
Sequence retrieval from databases.
Sequence alignment.

Sequence homology and Gene annotation.
Construction of phylogenetic tree.
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DBBT03: Biostatistics

THEORY
(Credits — 04; contact hours — 60h; maximum marks — 100)

Unit I (12h)
Definition - statistical methods - basic principles. Variables - measurements,
functions, limitations and uses of statistics.

Unit IT (12h)
Types and methods of data collection procedures - merits and demerits.
Classification - tabulation and presentation of data - sampling methods.

Unit II1 (14h)

Mean, median, mode, geometric mean - merits & demerits. Measures of dispersion -
range, standard deviation, mean deviation, quartile deviation - merits and demerits; Co-
efficient of variations.

Unit IV (12h)
Types and methods of correlation, regression, simple regression equation, fitting
prediction, similarities and dissimilarities of correlation and regression

Unit V (10h)
Statistical inference: Hypothesis - simple hypothesis - student 't' test - chi square test.

Suggested Readings:

1. Biostatistic, Danniel WW, 1987 .New York, John Wiley Sons.

2. An introduction to Biostatistics, 3rd edition, Sundarrao PSS, Richards J, Christian Medical College, Vellore
3. Statistical Analysis of epidemiological data, Selvin S, 1991. New York University Press.

4. The Principles of scientific research, Freedman P, New York, Pergamon Press.

5. Statistics for Biologists, Campbell RC, 1998. Cambridge University Press.

DBBPO04: Practicals (credits — 02; contact hours — 60h; maximum marks — 50)

1. Calculation of mean, standard deviation and standard error
2. Calculation of correlation coefficient values and finding out the probability
3. Calculation of ‘F’ value and finding out the probability value for the F value.
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DBBTO04: Project Work
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Generic Electives (GE-GE,)
[Not for BSc Botany (Hons.) students]



GBBTO01: Plant Diversity (Algae to Archegoniate)

THEORY
(Credits — 04; contact hours — 60h; maximum marks - 100)

Unit 1: Algae (12h)
General characteristics, ecology and distribution, range of thallus organization and reproduction,
classification of algae, economic importance of algae.

Unit 2: Fungi (12h)

General characteristics, ecology and significance, range of thallus organization, cell wall
composition, nutrition, reproduction and classification, economic importance of fungi, lichen,
mycorrhiza

Unit 3: Introduction to Archegoniates: Bryophytes (16h)

Unifying features of Archegoniates, transition to land habit, alternation of generations.
Bryophytes - General characteristics, range of thallus organization, classification (up to family),
economic importance of bryophytes

Unit 4: Pteridophytes (10h)
General characteristics, classification, early land plants (Rhynia), classification (up to family),
heterospory and seed habit, stellar evolution.

Unit 5: Gymnosperms (10h)
General characteristics, classification (up to family), ecological and economic importance of
Gymnosperms, Fossils and living fossils.

Suggested Readings
Sethi IK, Walia SK (2011) Textbook of Fungi & Their Allies, MacMillan Publishers Pvt Ltd, Delhi.
Singh, Pandey & Jain, College Botany, S, Chand, New Delhi.
Raven PH, Johnson GB, Losos JB, Singer SR (2005) Biology. Tata McGraw Hill, Delhi, India.
Vashishta PC, Sinha AK, Kumar A (2010) Pteridophyta, S. Chand. Delhi, India.
Bhatnagar SP, Moitra A (1996) Gymnosperms. New Age International (P) Ltd Publishers, New Delhi, India.
Parihar NS (1991) An Introduction to Embryophyta. Vol. I. Bryophyta. Central Book Depot, Allahabad.

AU e

GBBPO01: Practicals (credits — 02; contact hours — 60h; maximum marks — 50)

Study of vegetative and reproductive structures of Nostoc, Chlamydomonas, Oedogonium,
Rhizopus, Alternaria, Puccinia, Agaricus, Lichens, Riccia, Marchantia, Selaginella, Equisetum,
Cycas, Pinus etc. through temporary preparations and permanent slides.
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GBBT02: Biology of Angiosperms

THEORY
(Credits — 04; contact hours - 60h; maximum marks - 100)

Unit I Morphology (12h)
Board outlines of morphology of vegetative parts (root, stem, leaf) and their modifications,
anatomical arrangement of reproductive organs of angiosperms

Unit II (12h)
Structure of cell wall, pit and plasmodesmata; tissues and tissues systems, anatomy of dicot and
monocot root, stem and leaf, organization of root and shoot apex

Unit III Anatomy (12h)

Types of vascular bundles, structure, function and seasonal activities of cambium, an account of
normal primary structure and secondary growth in herbaceous and woody plants, annual rings,
Anomalous secondary growth

Unit IV Embryology (12h)
Microsporogensis: formation of male gametophytes, Megasporogensis - development of embryo
sac, types of embryo sac

Unit V (12h)
Double fertilization and triple fusion; Endosperm- types of endosperms and development of
embryo.

Suggested Readings:

Taxonomy of Angiosperms, Singh V, Jain DK, Rastogi Publication, Meerut.

Angiosperms - Taxonomy, Emrbyology and Anatomy, Pandey BP, S. Chand & Co, New Delhi
Embryology of Angiosperms, Bhojwani SS, Bhatnagar SP, Vikash Publishing House, New Delhi
Integrative Plant Anatomy. Dickison WC, (2000), Harcourt Academic Press, USA.

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

Plant Anatomy, Mauseth JD, (1988), The Benjammin/Cummings Publisher, USA.

Anatomy of Seed Plants, Esau K (1977), John Wiley & Sons, Inc., Delhi.

Nk W=
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GBBO02: Practicals (credits: 02; contact hours - 60h; maximum marks - 50)
Morphology:
1. Study of morphological details through permanent slides/temporary stain mounts/ museum
specimens with the help of suitable examples.
2. Study of root, stem and leaf modification with the help of suitable examples.
Anatomy:
Study of anatomical details through permanent slides/temporary stain mounts/ museum specimens
with the help of suitable examples.
1. Apical meristem of root, shoot
2. Distribution and types of parenchyma, collenchyma and sclerenchyma
3. Xylem: Tracheary elements-tracheids, vessel elements; thickenings, perforation plates,
xylem fibres
Phloem: Sieve tubes-sieve plates, companion cells, phloem fibres
Root: monocot, dicot, secondary growth
Stem: monocot, dicot - primary and secondary growth; periderm; lenticels
7. Leaf: isobilateral, dorsiventral, C4 leaves (Kranz anatomy).
Embryology:
Anatomical details of anther, study of embryo (temporary slides), type of embryo, embryo sac and
endosperm (permanent slide)

AR
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GBBT03: Plant Physiology & Metabolism

THEORY
(Credits — 04; contact hours — 60h; maximum marks - 100)

Unit I: Plant-water relations (8h)
Importance of water, water potential and its components; Transpiration and its significance;
Factors affecting transpiration; Root pressure and guttation.

Unit II: Mineral nutrition (8h)

Essential elements, macro- and micronutrients; Criteria of essentiality of elements; Role of
essential elements; Transport of ions across cell membrane, active and passive transport, carriers,
channels and pumps.

Unit III: Photosynthesis (12h)
Photosynthetic pigments (Chl a, b, xanthophylls, carotene); Photosystem I and II, reaction
center, antenna molecules; Electron transport and mechanism of ATP synthesis; C3, C4 and

CAM pathways of carbon fixation; Photorespiration.

Unit I'V: Respiration (6h)
Glycolysis, anaerobic respiration, TCA cycle; Oxidative phosphorylation, Glyoxylate, Oxidative
Pentose Phosphate Pathway.

Unit V: Nitrogen metabolism (4h)
Biological nitrogen fixation; Nitrate and ammonia assimilation.

Suggested Readings:

1. Plant Physiology, Taiz L, Zeiger E, (2015) Sixth Edition, Sinauer Associates Inc. Publishers, Sunderland,
Massachusetts, USA.

2. Introduction to Plant Physiology, Hopkins WG, Hunter NPA (2011) Fifth Edition, John Wiley & Sons, USA.

3. Plant Physiology & Biochemistry, Srivastava HS, (2008), Rastogi Publications, Meerut, India.

4. Bajracharya D (1999) Experiments in Plant Physiology - A Laboratory Manual. Narosa Publishing House, New
Delhi.

GBBPO03: Practicals (credits -02; contact hours — 60h; maximum marks — 50)

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

2. To study the effect of two environmental factors (light and wind) on transpiration by
excised twig.

3. Calculation of stomatal index and stomatal frequency of a mesophyte and a xerophyte.

4. Demonstration of Hill reaction.

5. Demonstrate the activity of catalase and study the effect of pH and enzyme concentration.

6. To study the effect of light intensity and bicarbonate concentration on O2 evolution in

photosynthesis.
7. Comparison of the rate of respiration in any two parts of a plant.
8. Separation of amino acids by paper chromatography.
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GBBTO04: Plant Taxonomy & Ecology

THEORY
(Credits — 04; contact hours — 60h; maximum marks - 100)

Unit I: Identification (12h)
Functions of Herbarium, important herbaria and botanical gardens of the world and India;
Documentation: Flora, Keys: single access and multi-access

Unit I1:(12h)

Taxonomic hierarchy: Ranks, categories and taxonomic groups

Botanical nomenclature: Principles and rules (ICN); ranks and names; binominal system,
typification, author citation, valid publication, rejection of names, principle of priority and its
limitations.

Unit III: Classification (12h)
Types of classification-artificial, natural and phylogenetic. Bentham and Hooker (upto series),
Engler and Prantl (upto series).

Unit I'V: Ecological Factors (12h)

Soil: Origin, formation, composition, soil profile. Water: States of water in the environment,
precipitation types. Light and temperature: Variation Optimal and limiting factors; Shelford law
of tolerance. Adaptation of hydrophytes and xerophytes

Unit V: Ecosystem (12h)

Structure; energy flow trophic organisation; Food chains and food webs, Ecological pyramids
production and productivity; Biogeochemical cycling; Cycling of carbon, nitrogen and
Phosphorous.

Suggested Readings:

1. Sharma PD (2010) Ecology and Environment, Rastogi Publications, Meerut, India.
2. Simpson MG (2006) Plant Systematics. Elsevier Academic Press, San Diego, CA, USA

GBBP04: Practicals (credits — 02; contact hours — 60; maximum marks — 50)

1. Determination of pH, and analysis of two soil samples for carbonates, chlorides, nitrates, sulphates,
organic matter and base deficiency by rapid field test.

2. Comparison of bulk density, porosity and rate of infiltration of water in soil of three habitats.

3. Determination of minimal quadrat size for the study of herbaceous vegetation in the college campus
by species area curve method. (species to be listed)

4. Study of vegetative and floral characters of the selected families

5. Mounting of a properly dried and pressed specimen of any wild plant with herbarium label (to be
submitted in the record book).
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Skill Enhancement Courses (SEC{-SEC,)



SBBTO01: Biofertilizers
THEORY

(Credits — 02; contact hours — 30; maximum marks — 100)

Unit I (4h)
General account about the microbes used as biofertilizer — Rhizobium - isolation,
identification, mass multiplication, carrier based inoculants

Unit II (8h)
Azospirillum: isolation and mass multiplication — carrier based inoculant, associative
effect of different microorganisms. Azotobacter: classification, characteristics — crop

response to Azotobacter inoculum, maintenance and mass multiplication.

Unit I1I (5h)
Azolla, blue green algae (cyanobacteria), nitrogen fixation, Mass multiplication, application.

Unit IV (Sh)
Mycorrhizal association, inoculum production of VAM, application.

Unit V (8h)
Organic farming — Green manuring and organic fertilizers, biocompost making methods,
vermicomposting — field Application.

Suggested Readings:
Dubey RC, 2005, A Text book of Biotechnology, S Chand & Co, New Delhi.
Kumaresan V, 2005, Biotechnology, Saras Publications, New Delhi.
Sathe TV, 2004 Vermiculture and Organic Farming. Daya publishers.
Subha Rao NS 2000, Soil Microbiology, Oxford & IBH Publishers, New Delhi.
Vayas SC, Vayas S, Modi HA, 1998, Bio-fertilizers and organic farming, Akta Prakashan, Nadiad

AT ol

SBBPO01: Practicals (credits — 02; contact hours — 60h; maximum marks — 50)
Based on course content of SECBBT01
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SBBTO02: Herbal Technology
THEORY

(Credits — 02; contact hours — 30; maximum marks — 100)

Unit I (6h)
Herbal medicines: history and scope; cultivation, harvesting, processing, storage, marketing
and utilization of medicinal plants.

Unit IT (6h)

Phytochemistry - active principles and methods of their testing - identification and utilization
of the medicinal herbs; Catharanthus roseus (cardiotonic), Withania somnifera (drugs acting
on nervous system), Clerodendron phlomoides (anti-theumatic) and Centella asiatica
(memory booster).

Unit III (10h)

Analytical pharmacognosy: Drug adulteration - types, methods of drug evaluation -
Biological testing of herbal drugs - Phytochemical screening tests for secondary metabolites
(alkaloids, flavonoids, steroids, triterpenoids, phenolic compounds)

Unit IV (8h)
Medicinal plant banks micro propagation of Withania somnifera, neem and tulsi; Herbal
foods.

Suggested Readings:

1. Glossary of Indian medicinal plants, RN Chopra, SL Nayar, IC Chopra, 1956, CSIR, New Delhi.

2. Herbal plants and Drugs, Agnes Arber, 1999. Mangal Deep Publications.

3. Ayurvedic drugs and their plant source. VV Sivarajan, Balachandran, Indra 1994, Oxford IBH publishing
Co.

4. Ayurveda and Aromatherapy, Miller Light and Miller Bryan, 1998, Banarsidass, Delhi.

5. Principles of Ayurveda, Anne Green, 2000. Thomsons, London.

SBBP02: Practicals (credits — 02; contact hours — 60h; maximum marks — 50)
Based on course content of SECBBT02
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SBBTO03: Floriculture
THEORY

(Credits — 02; contact hours — 30; maximum marks — 100)

Unit I (6h)
Nursery Management and Routine Garden Operations: Sexual and vegetative methods of
propagation; Soil sterilization; Seed sowing; Pricking; Planting and transplanting; Shading;
Stopping or pinching; Defoliation; Wintering; Mulching; Topiary; Role of plant growth
regulators.

Unit II (6h)

Ornamental Plants: Flowering annuals; Herbaceous perennials; Divine vines; Shade and
ornamental trees; Ornamental bulbous and foliage plants; Cacti and succulents; Palms and
Cycads; Ferns and Selaginellas; Cultivation of plants in pots; Indoor gardening; Bonsai.

Unit III (6h)

Principles of Garden Designs: English, Italian, French, Persian, Mughal and Japanese
gardens; Features of a garden (Garden wall, Fencing, Steps, Hedge, Edging, Lawn, Flower
beds, Shrubbery, Borders, Water garden. Some Famous gardens of India.

Unit I'V (8h)

Commercial Floriculture: Factors affecting flower production; Production and packaging of
cut flowers; Flower arrangements; Methods to prolong vase life; Cultivation of Important cut
flowers (Carnation, Aster, Chrysanthemum, Dahlia, Gerbera, Gladiolous, Marigold, Rose,
Lilium, Orchids).

Unit V (4h)
Diseases and Pests of Ornamental Plants.

Suggested Readings:
1. Randhawa GS, Mukhopadhyay A, 1986, Floriculture in India. Allied Publishers.

SBBP03: Practicals (credits — 02; contact hours — 60h; maximum marks — 50)
Based on course content of SECBBT03
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SBBTO04: Mushroom Culture Technology
THEORY

(Credits — 02; contact hours — 30; maximum marks — 100)

Unit 1 (6h)
Introduction, Nutritional and medicinal value of edible mushrooms; Poisonous mushrooms;
Types of edible mushrooms available in India - Volvariella volvacea, Pleurotus

citrinopileatus, Agaricus bisporus.

Unit II (6h)

Cultivation Technology: Infrastructure: substrates (locally available); Polythene bag, vessels,
Inoculation hook, inoculation loop, low cost stove, sieves, culture rack, mushroom unit
(Thatched house) water sprayer, tray, small polythene bag.

Unit III (6h)

Pure culture: Medium, sterilization, preparation of spawn, multiplication. Mushroom bed
preparation - paddy straw, sugarcane trash, maize straw, banana leaves. Factors affecting the
mushroom bed preparation; Composting technology in mushroom production.

Unit IV (6h)
Storage and nutrition: Short-term storage (Refrigeration-upto 24 hours) Long term storage
(canning, pickels, papads), drying, storage in salt solutions.

Unit V(6h)
Food Preparation: Types of foods prepared from mushroom; Cost benefit ratio; marketing in
India and abroad; Export value.

Suggested Readings:
1. Pankaj Tewari, SC Kapoor (1988), Mushroom cultivation, Mittal Publications, Delhi.
2. Nita Bahl (1984-1988) Hand book of Mushrooms, II Edition, Vol. I & Vol. II.

SBBP04: Practicals (credits — 02; contact hours — 60h; maximum marks — 50)
Based on course content of SECBBT04
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The syllabi of following programs are hereby approved in a meeting of the Board of

Studies for Botany, Department of Botany, IGNTU, Amarkantak (M.P.) on this date of
August 16"‘, 2017, Wednesday.

1. Syllabi for MSc (Botany) & PhD (Botany) entrance examinations
2. Syllabi for PhD Course work

3. Syllabi for MSc (Botany)

3. Syllabi for BSc (Hon’s) in Botany
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