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Session (I=) 2017—2018
M.Sc. Botany

Third Semester

Course No. Name of the Course Total
PG 301 Plant Physiology 85+ CCE 15=100
PG 302 Biochemistry 85+ CCE 15=100
PG 303 Cell and Molecular Biology 85+ CCE 15=100
PG 304 Genetics and Biostatistics 85+ CCE 15=100
PG:308 Practical I — based on Course PG 301 and 302 50
PG 306 Practical II — based on Course PG 303 and 304 50
Total 500
Fourth Semester
Course No. Name of the Course Total
PG 401 Biotechnology 85+ CCE 15 =100
PG 402 Genetic Engineering and Genomics 85+ CCE 15=100
PG 403 Elective I* 85+ CCE 15=100
PG 404 Elective II* 85+ CCE 15=100
PG 405 Practical I — based on Course PG 401 and 402 50
PG 406 Practical II — based on Course PG 403 and 404 50
PG 407 Project work related to course Paper 100
Total 600

Note: Excursion is compulsory for all students (Both local and out station) in
Previous and Final year.
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Session (W) 2017—2018

M. Sc. Botany (Semester System)
Third Semester
Course PG 301: Plant Physiology 85+15

Plant water Relations : Importance of water to plant ; plant water relations,
diffusion, osmosis, concept of water potential ; absorption of water ; ascent of

sap; transpiration , physiology of stomata ; mechanism of water transport through
xylem .

Phloem transport: Molecular mechanism of phloem, loading and unloading.
Passive and active solute transport. Signal transduction over view, receptor-

proteins, phospholipids signaling, role of cyclic nucleotides, Calcium calmodulin
cascade.

Plant growth regulator and elicitors: Physiological effects and mechanism of
action of auxins, gibberellins, cytokinins, ethylene, abscisic acid,

brassinosteroids, polyamines, Jasmonic acid and salicylic acid. Harmone
receptors.

Flowering process: Photoperiodism and its significance. Endogenous clock and
its regulation. Floral induction and development, Phytochrome and Crytocrome
and their photochemical and biochemical properties; Vernalization.

Stress Physiology : Plant responses to biotic and abiotic stress, Water deficit and

drought resistance. Salinity stress and resistance, Concept of freezing, heat and
oxidative stresses.
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Suggested Laboratory Exercise based on P.G.301:

1.

2

Radioisotope methodology, autoradidgpréiphy, instrumentation ( GM counter and
scintillation counter) and principles involved

Principles of colorimetry, spectrophotometry, and florimetry/calorimetry.
Determine rate of transpiration by Ganong’s photometer.

Determine rate of respiration in germinating/young buds by Ganong’s
respirometer

Suggested readings-

L.

(V5

Lodish, H.,Berk,A., Zipursky, S.L., Matsudaira, P., Baltimore, D. and Darnell,

J.2000. Molecular cell biology (4" edition).W.H., Freeman and Company, New
York USA.

Moore, T.C.1989. Biochemistry and Physiology of Plant harmones (2ed.).
Sp[ringer-Verlag, New York USA.

Nobel,P.S.1999.Physiochemical and environmental plant physiology(2ed).
Academic press, San Diego, USA

Salisbury. F.,B., and Ross, C.W .1991. Plant physiology 4" edition. Wdsworth
Publishing CO. California USA.

Taiz, 1. and Zeiger, E.1998. Plant Physiology(2".Ed.). Sinauer Associates Inc.
Publisher MS.

Dennis, D.T. and Terpin, D.H. Lefevere DD and Layzell D.V. 1997. Plant
Metabolism. 2ed. Longman England.

Buchanan, B.B.grulssem, W. and jones,R.L.2000. Biochemistry and Molecular
Biology of Plants. American society of plants physiologists, Maryland USA.
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Session (4H) 2017—2018

M. Sc. Botany (Semester System)
Third Semester
Course PG 302: Biochemistry 85+15

Fundamental Enzymology: Nomenclature, Classification and characteristics of
Enzymes, mechanism of enzyme action, Factors affecting enzymatic activities,
cofactors, coenzyme, Allosteric mechanism, regulatory and active site,
isoenzymes. Michalis Menton equation and its significance. Inhibition of
enzymes- competitive, noncompetitive and mixed inhibition.

Photochemistry and photosynthesis: General concept, evolution of
photosynthetic apparatus, Photosynthetic pigments and photo-system, Photo-
oxidation of water, mechanism of electron and proton transport. Carbon
assimilation - Calvin cycle, photorespiration and its significance, C4 cycle.
Factors affecting photosynthesis.

Respiration: General Concept, Overview of plant respiration, Glycolysis, TCA
cycle, Electron transport system and ATP synthesis, Oxidative phosphorelation,
Pentose phosphate Pathway. Glyoxalate cycle Structure and function of ATP.

Lipid and Sulphate Metabolism: Structure and function of lipids, synthesis of
membrane lipid, structural and storage of lipids; Fatty acid biosynthesis and
oxidation(Ketone bodies), Sulphate uptake, transport and assimilation.

Nitrogen Metabolism: Nitrogen uptake and Nitrogen metabolism over view,
Nitrogen fixation mechanism, Nodule formation; Ammonium assimilation.




Suggested Laboratory Exercise based on P.G. 302.

1.

i
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6.

8.

10.

Effect of time and enzyme concentration on the rate of reaction of enzyme C e.g.
acid phosphate, nitrate reductase.

Effect of substrate concentration on activity of any enzyme C (catalase, amylase).
Demonstration of the substrate inducibility of the enzyme nitrate reductase.

Determination of succinate dehydrogenase activity, its kinetics and sensitivity to
inhibitors.

Separation of isoenzyme of esterase, peroxidases by native polyacrelamide gel
electrophoresis.

To demonstrate photophosphorylation in intact chloroplast, resolve the
phosphoproteins by SDS-PAGE and perform autoradiography desalting of
proteins by gel filtration chromatography embaying Sephadex G-25.

Extraction of seed proteins depending upon the solubility.

Desalting of proteins by gel filtration chromatography employing Sephadex G-25.

Preparation of standard curve of protein and estimation of protein contents in
extracts of plant material by Lowry’s Bradford’s method.

Fraction of proteins using gel filtration chromatography by Sephadex G-100 or
Sephadex G-200.

Suggested readings-

1.

]
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Moore, T.C.1989. Biochemistry and Physiology of Plant harmones (2ed.). Sp
[ringer-Verlag, New York USA.

Buchanan, B.B.grulssem, W. and jones, R.L.2000. Biochemistry and Molecular
Biology of Plants. American society of plants physiologists, Maryland USA

Dennis, D.T. and Terpin, D.H. Lefevere DD and Layzell D.V. 1997. Plant
Metabolism.2ed. Longman England.

Lodish,H., Berk.A., Zipursky,S.L., Matsudaira,P., Baltimore,D. and Darnell,

J.2000.Molecular cell biology (4™ edition). W.H..,Freeman and Company, New
York USA.

Nobel,P.S.1999.Physiochemical and environmental plant physiology(2ed)
Academic press, San Diego, USA

Salisbury. F..B., and Ross, C.W .1991. Plant physiology 4" edition. Wdswort
Publishing CO. California USA.

Taiz,I. and Zeiger%E.1998. Plant Physiology(2™. Ed.).Sinauer Associates
Inc.Publisher MS.

Buchanan,B.B.grulssem,W. and jones,R.L.2000. Biochemistry and Molecular
Biology of Plants. American society of plants physiologists, Maryland USA.
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Session (9H) 2017—2018
M. Sc. Botany (Semester System)
Third Semester

Course PG 303: Cell and Molecular Biology 85+15

UNIT It

UNIT II:

UNITIII:

UNIT IV:

UNIT V:

Cellular communication: Regulation of haematopoiesis, general principles of cell
communication, cell adhesion and roles of different adhesion molecules, gap

junctions, extra cellular matrix, integrins, neurotransmission and its regulation,
cytodifferantiation and its types.

DNA structures A, B and Z forms, DNA replication in prokaryotes and
eukaryotes Plant promoters, Structure of t-RNA, m-RNA and r-RNA. DNA
damage and repair mechanism

Fine structure of gene, Split gene, overlapping gene, jumping genes. Cis-trans
test, Gene expression in prokaryotes and eukaryotes and gene regulation. (Operon
and repetitive DNA), Gene interaction, genetic code, central dogma.

Mechanisms of transcription, translation, initiation, elongation and termination in

prokaryotes and eukaryotes, transcription factors. m-RNA splicing. Protein
sorting and protein targeting, physical mapping — restriction mapping,
sequenced tagged site (STS) mapping, Chromosome walking.

Molecular techniques- basic concept, principles, technique and application Gel
clectrophoresis. In situ hybridization, Southern blotting technique, Northern
blotting technique, Western blotting technique. Dot blots technique; FISH,GISH.




s |

Suggested readings-

L

(V')

Lewin, B. 2000, Genes VIL Oxford University Press, New York.

Alberts, B., Bray, D., Lewis, J., Ratf, M., Roberts, K., and Watson, J.D.
Molecular Biology of the Cell. Garland Publishing: Inc., New York.

Wolfe, S.L. 1993. Molecular and Cellular Biology, Wadsworth Publishing Co.,
California, USA

Rost, T. et: al. 1998.Plant Biology, Wadsworth Publishing Co., California, U.S.A

Krishanmurthy K V. 2000 Methods in Cell Wall Cytochemistry, CRC Press, Boca
Raton, Florida U.S.A

Buchanan, B.B. Groissem, W. and Jones, RL. 2000. Biochemistry And Molecular
Biology of Plants. American Society of Plant Physiologists, Maryland, USA

De, D.N. 2000: Plant Cell Vacuoles: An Introduction. CSIRO Publication,
ColliJ18W~Australia.
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Session (WH) 2017—2018

M. Sc. Botany (Semester System)
Third Semester
Course PG 304: Genetics and Biostatistics 85+15

Wonohybrid, dihybrid crosses, gene interaction, co-dominance and lethal allele,
extra nuclear inheritance, chloroplastic DNA and mitochondrial DNA.
Mechanism of genetic recombination, gene mapping in prokaryotes.

Uinkage phenomenon, detection of linkage through test cross, genetics
recombination in eukaryotes. Crossing over, mechanism of genetics
recombination .Hybrid DNA models, constructions of genetic maps using two
point and three point test cross, tetrad analysis mitotic recombination.

Spontaneous, induced, physical, chemical mutagens, molecular basis of mutation.
Importance of mutation, DNA damage and repair mechanism. Transposable
genetic elements in prokaryotes and eukaryotes. Mutation by transposones.

c-value paradox, cot curve and its significance, repetition and satellite DNA. ‘in
situ’ hybridization of satellite DNA. Introns and their significance. Multigene
family and their evolution.

Measurement of central tendencies, Standard deviation, standard error,
Probability rules, t-text, X’ (chi-square) test, correlation, regression analysis
Binomial distribution.

Suggested Laboratory Exercises based on course 303-

1

2.

10.

Isolation of DNA and preparation of cot curve.

Demonstration of Mitosis/Meiosis(normal and abnormal).
Determination of Mitotic index in various plant materials.

Exercise based on probability rules.

Genetic exercise on Mendel’s laws, Monohybrid and Dihybrid crosses.
Numerical exercise on gene interactions.

Numerical on chi square test, F-test and central tendencies.

Numerical exercise on genetical mapping in Eukaryotes.

Experiments on mutation.

Demonstration of aneunloidv. polvploidy etc.
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Suggested Laboratory Exercises based on course 303-
1. Isolation of DNA and preparation of cot curve.

e g Demonstration of Mitosis/Meiosis(normal and abnormal).

(%]

Determination of Mitotic index in various plant materials.

4, Exercise based on probability rules.

5. Genetic exercise on Mendel’s laws, Monohybrid and Dihybrid crosses.
6. Numerical exercise on gene interactions.

Tis Numerical on chi square test, F-test and central tendencies.

8. Numerical exercise on genetical mapping in Eukaryotes.

Y. Experiments on mutation.

10. Demonstration of aneuploidy, polyploidy etc.

Suggested Readings-

1. Atherly, A.G. Girton, J.R. and Mc Donald, J.E.1999. The Science of Genetics:
SaPosts college publishing, Fort Worth, USA.

2. Burnham, C.R.1962. Discussions in Cytogenetics, Burgess publishing Co.
Minnesota.

3. Busch. H. and Rothblum. L.1982. Volume X. The cell nucleus rDNA part A.
Academic press.

4, Hartl, D.L. and Jones, E.W.1998. Genetics: Principles and Analysis(4™ edition).
Jones and Bartlett publishers, Massachusetts, USA.

5. Hattl, D.L.and Jones, E.W.2006. Genetics:Principles and Analysis(5" edition).
Jones and Bartlett publishers, Massachusetts, USA.

0. Khush, G.S.1973. Cytogenetics of Aneuploids. Acedemic press, New York,
London.

7 Lewis, B.2000 Gene7. Oxford University Press, New York, USA.

8. Lewis,R.1997, Human, Genetics: Concepts and Application (2" edition). WCB
McGraw, Hill, USA.

9. Russel, P.J.1998. Genetics(5" edition). The Benjamin/Cummings publishing
company Inc.,USA.

10. Snusted, D.P. and Simmons, M.J. 2000. Principles of Genetics(2™ edition). Jhon
Wiley and Sons Inc., USA.

11. Snusted, D.P. and Simmons, M.J.2006 Principles of Genetics(3™ edition). Jhon
Wiley and Sons Inc.,USA.

12;

Lewin, B.2006, Genes 7, Oxford University press, New York.
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Session (WH) 2017—2018
Scheme of Practical Examination 2017-18

M.Sc. III Sem. Botany (Practical —I)
(Based on PG 301 and 302)

Time : 4 hrs.
1. Exercise based on Physiology - 15 -
2. Exercise based on Biochemistry - 10
3. . Bpot | 1o 5 - 10
4. Viva-Voce - 05
5. Sessionals and Record - 10
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Devi Ahilya Vishwavidyalaya Indore (M.P.)

Department of Higher Education, Govt. of M.P.
Post Graduate Semester wise Syllabus
As recommended and Approved by Board of Studies D.A.V.V.
g fRre faumT, 9.9, e

TR defiell @ o JAReR IR UIgdeH
e "use dT ifge favafdeney grr emRifaa der s

Session ({3) 2017—2018
Scheme of Practical Examination 2017-18

M.Sc. III Sem. Botany (Practical — II)
(Based on PG 303 and 304)

Time: 4 hrs.

1. Exercise based on Cell and
Molecular Biology -

2. Exercise based on Genetics -
3. Exercise based on Biostatistics -
4. Spot 1 to5 -
5. Viva-Voce -
6. Sessionals and Record -

Total -
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Session (UA) 2017—2018

M. Sc. Botany (Semester System)
Fourth Semester
401: Biotechnology 85+15

Plant Tissue Culture: General introduction, History and scope and basic
concepts, laboratory organization; media preparation and sterilization techniques,
Nutrition of plant tissue - Growth limiting factors, Concept of cellular
differentiation and totipotancy, Types of culture, Embryo and endosperm culture,
Induction and maintenance of callus and suspension culture.

Somatic embryogenesis: Fundamental aspects of morphogenesis. study of
differentiation  through  Organogenesis and Embryogenesis, Somatic
embryogenesis, Zygotic vs. Somatic embryogenesis, Micropropagation, Advances
and encapsulation of somatic embryo and shoot tip for artificial seeds and its

applications. In vitro production of haploids for breeding and selection of
mutants.

Protoplast culture: Isolation, fusion, culture, hybrid selection and regeneration
of Protoplast and possibilities with special reference to crop plants, Limitaion of
protoplast research, Somatic hybridization and selection mechanism for hybrids
and cybrids, cell line selection through callus/suspension culture for the
production of stress resistant plants, their application in crop improvement.

Clonal variation: Clonal Propagation; Somaclonal and Gemetoclonal variations,
Large scale clonally propagation of plants, Cryopreservation and germplasm
storage. Embryo and endosperm culture. Genetic manipulation of plants:
Agrobacterium tumefacience and Agrobacterium rhizogenes.

Applications of plant tissue culture: Productions of transgenic plants, Methods
of transformation in plants, Applications of plant tissue culture in forestry,
Ornamental plants, Diseases free plants and in the production of secondary
metabolites and natural products. Role of tissue culture in Agriculture.

PRACTICALS: Laboratory exercises corresponding to theory courses covering.
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Session (¥H) 2017—2018
M. Sc. Botany (Semester System)
Fourth Semester
402: Genetic Engineering and Genomics 85+15

UNIT [: Basics concept: Recombinant DNA technology and it Tools— Cloning Vectors
(Plasmids, Bacteriophage M13 Cosmids, Phasmid, Lambda YACs, BAC
Vectors) and Restriction Enzymes and others —Types and applications.

UNIT II: Cloning Methodology: Gene cloning, principle and techniques; Construction of
libraries, ¢cDNA and genomic library. ¢cDNA Genomic Cloning; Principle of
DNA sequencing Polymer Chain reaction; DNA finger printing.

UNIT III:  Genomics:Basic concept, types and strategies for genome analysis. DNA  Chips

technology and microarrays; Genetic improvement of industrial microbes,

Nitrogen fixers; Transcryptome; Rice Genome Project, Arabidopsis Genome
Project.

UNIT  IV:Proteomics: Concept, methodology and application of Proteomics;

Protein profiling. Bioinformatics Basic concept and its application in biological
science; Ribotyping.

UNIT V: Transgenic plants: Strategies and methodology for development transgenic plants;
Agrobacterium mediated gene transfer; Transposon tagging and direct gene

transfer techniques. Ecological risk and ethical concern; Intellectual property
rights,

PRACTICALS: Laboratory exercises corresponding to theory
courses covering all units.
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Session (UH) 2017—2018

M. Sc. Botany (Semester System)
Fourth Semester
403: List of Elective Papers.

The student may opt any one of the following Elective paper (operative in the
university/college) List of suggested Elective Papers.

L. Industrial Microbiology

2. Plant Taxonomy

[F8]

Applied Mycology

4. Plants and Society
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Session (9H) 2017—2018

M. Sc. Botany (Semester System)
Fourth Semester
403: Industrial Microbiology (Elective Paper ) 85+15

Basic techniques in microbiology - Microscopy, staining techniques, Culture,
Nutrition and growth of microorganisms. Replication and structure of viruses and
other a cellular microorganisms, prokaryotic microorganisms, classification and
diversity of Bacteria, Eukaryotic microorganisms.

Food Microbiology: Food spoilage, Food preservation methods, Microbiological
production of food such as fermented products, alcoholic beverages, vinegar.

Fermented vegetables. Single cell protein production in industry, fermented dairy
products and uses.

Fermentation Industry: Selection of micro-organisms, Techniques and quality
control, Production of antibiotics, steroids, Human proteins, Vaccines and
vitamins. Survey of microorganisms of industrial uses. Production of organic
acids, amino acids, Enzymes, Solvents and fuels.

Microbial Products: Recovery of minerals by using microbes, Oil recovery,
Biodeterioration, Mushroom culture, Biotech products including human insulin,

Microbial Growth-Environmental influences, Physical control, Chemical control
and Antibiotic controls.

Water quality in industry: Bacteriological safety of potable water, water quality
analysis, importance of BOD. Biodegradation of wastes and pollutants, Primary,
Secondary and Tertiary Sewage treatments.

PRACTICALS

=l

Laboratory exercises corresponding to theory courses covering all Units.
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Session (9H) 2017—2018

M. Sc. Botany (Semester System)
Fourth Semester 2017-18
Course PG 403: Plant Taxonomy (Elective Paper I) 85+15

Concept of Plant Taxonomy: Basic Aims, Principle, phases and significance of
Taxonomy. Evolutionary trend of flower and in florescence. History of plant
exploration work in India. Monophyly and polyphyly, Parallelism and
convergence, Homology and Analogy, Primitive and advanced characters.

Classification: History and Types of classification (Artificial, Natural and
phylogenetic system of classification). Principle, outline, merit and demerit of
Bentham and Hooker: Engler and Prantle system of classification. Principle,
utline merit and demerit of Hutchinson and Cronquist system of classification.
Angiosperm phylogeny group system (APG) of flowering plant classification.

Nomenclature and plant identification: Principle of plant nomenclature,
Binomial nomenclature. Rank of Taxa, Author citation, Nomenclatural Type,
Rule of priority, Effective and valid publication, Rejection of Name. Methods of
collecting plant: Field collections preparation of plant specimen, documentation
of plant collection (Field site Data, Plant Data). Preparation of Herbarium
specimens, Herbarium operations. Methods of Plant identification: Flora,
Monograph, Taxonomic keys, written description, specimen comparison, image
comparison, Expert determination.

Systematic of orders and tools of modern Taxonomy : Taxonomy, Floral
structure and phylogeny of order. Magnoliales, Rosales, Caryophyllales.
Taxonomy, Floral structure and phylogeny of order Alismatales, Zingiberales,
Orchidales. Numerical Taxonomy and its importance. Molecular characters and
their importance in systematic.

Plant Geography: Botanical region of India. Speciation and species concept.

Phenotypic plasticity, physical factors affecting phenotypic plasticity. Endemism
and Endemic plants in India.




Suggested Laboratory Exercise based on P.G. 403 :

1. Comparison of different species of a genus or different genera of a family to
calculate similarity Co-efficient and preparation of dendrograms.

2 Plant identification upto specie level.

3, Select a genus such as Ipomoea, with five or more species within the area for leaf
variation study. Prepare a character taxon matrixe for leaf shape, apex, margin
and lower surface, vestiture for each species .

4. Preparation of Artificial-key.

5. Field survey of plants.

6. Preparation of Harbarium of available common plants. (At least 50 plants).

7. Exercise on similar and Dissimilar character of plants.
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Session (¥H) 2017—2018

M. Sc. Botany (Semester System)
Fourth Semester

Course PG 403: Applied Mycology (Elective Paper I) 85+15

General Characteristics of Fungi. Taxonomic Status and classification of Fungi.
Harmful activates of fungi-fungi as plant pathogens. Fungal disease of human-
being and animals. Fungi involved in degradation of goods and spoilage of
foodstuftfs.

Fungi s food- Detailed account of edible fungi with special reference to Agaricus,
Pleurotus, Geastrum, Lycoperdon, and mushroom toxins. Cultivation of
mushroom. Yeast and single cell protein.

Fungi as medicines. Steroid bioconversion through fungi. Production of vitamins.
Riboflavin, vitamin A Antibiotics Medicinal value of Ergot. Glycerol reduction.

Fungi in industry. Baking Brewery and Dairy industry. Enzyme Production-
Amylase, invertase, protease and cellulose. Production of Organic acid, Fumaric
acid, Gluconic acid, Kojic acid.

Principles of Fungal disease management. Disease forecasting, Regulatory
methods. Physical and cultural measures of disease management chemical and
biological control methods. Fungi in agriculture — In improvement of soil fertility,
Mycorrhiza. Laboratory Exercise based on theory Syllabus.

PRACTICALS:

Laboratory exercises corresponding to theory courses covering.
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M. Sc. Botany (Semester System)
Fourth Semester
Course PG 403: Plants and Society (Elective Paper I) 85+15
























