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Sant Gahira Guru Vishwavidyalaya, Sarguja, Ambikapur (C.G.)

(To beimplemented from the Academic Year 2022-23)

M.Sc. (BOTANY) Syllabus (Choice Based Credit System)

SEMESTER-I
Course Code | Course Type | CourseTitle Marks | Credits
MBT-101 CCC MICROBIOLOGY 100 6
MBT-102 CCC PHY COLOGY 100 6
MBT-103 CCC MY COLOGY 100 6
MBT-104 OSC RESEARCHMETHODOLOGY & 100 6
COMPUTER APPLICATION : BACICS
MBT-105 ECC/CB A 01- BRYOPHYTES AND 100 6
(ELECTIVE PTERIDOPHYTES
PAPER) ECC/CB A 02- ADVANCES IN ARCHEGONIATAE
LBT-111 CCC Based on papers MBT101 and MBT102 50 4
LBT-112 CCC & ECC | Based on papers MBT103 and MBT105 50 4
SEMESTER-II
Course Code | Course Type | CourseTitle Marks | Credits
MBT-201 CCC GYMNOSPERMS AND 100 6
PALAEOBOTANY
MBT-202 CCC ANGIOSPERMS: Taxonomy and 100 6
Embryology
MBT-203 CCC PLANT PHYSIOLOGY 100 6
MBT-204 PRJFST/EST | SOCIAL OUTREACH AND SKILL 100 6
DEVELOPMENT
MBT-205 ECC/CB BO1- ENVIRONMENTAL BIOLOGY AND 100 6
(ELECTIVE CONSERVATION
PAPER) ECC/CB B02- ECOLOGY AND
PHY TOGEOGRAPHY
LBT-211 CCC Based on papers MBT201 and MBT202 50 4
LBT-212 CCC & ECC | Based on papers MBT203 and MBT205 50 4




SEMESTER-III

Course Code | Course Type | CourseTitle Marks | Credits
MBT-301 CCC CELL BIOLOGY 100 6
MBT-302 CCC GENETICS AND PLANT BREEDING 100 6
MBT-303 CccC PLANT BIOTECHNOLOGY AND 100 6
GENETIC ENGINEERING
MBT-304 0OSsC INTELLECTUAL PROPERTY, HUMAN 100 6
RIGHTS & ENVIRONMENT : BASICS
MBT-305 ECC/CB C01 - PLANT ANATOMY AND 100 6
(ELECTIVE ECONOMIC  BOTANY
PAPER) ECC/CB C02 - DEVELOPMENTAL BIOLOGY
ECC/CB C03 - BIOSTATISTICS
LBT-311 CCC Based on papers MBT301 and MBT302 50 4
LBT-312 CCC & ECC | Based on papers MBT303 and MBT305 50 4
SEMESTER-IV
Course Code | Course Type | CourseTitle Marks | Credits
MBT-401 CCC PLANT PHYSIOLOGY 100 6
MBT-402 CCC PLANT PATHOLOGY 100 6
MBT-403 CCC INSTRUMENTATION, MOLECULAR 100 6
TECHNIQUES AND BIOINFORMATICS
MBT-404 SSC/PRJ DISSERTATION 100 6
ECC/CB D01 - ETHNOBOTANYAND 100 6
MBT-405 CONSERVATION
(ELECTIVE OF TRADITIONAL KNOWLEDGE
PAPER) ECC/CB D02 - PLANT RESOURCE UTILIZATION
AND CONSERVATION
ECC/CB D03 -PLANT QUARANTINE
LBT-411 CCC Based on papers MBT401 and MBT402 50 4
LBT-412 CCC & ECC | Based on papers MBT403 and MBT405 50 4




SEMESTER-I

Course Code | Course Type | CourseTitle Marks | Credits

MBT-101 CCC MICROBIOLOGY 100 6

MBT-102 CCC PHY COLOGY 100 6

MBT-103 CCC MY COLOGY 100 6

MBT-104 OSsC RESEARCHMETHODOLOGY & 100 6
COMPUTER APPLICATION : BACICS

MBT-105 ECC/CB A 01- BRYOPHYTES AND 100 6

(ELECTIVE PTERIDOPHYTES

PAPER) ECC/CB A 02- ADVANCES IN ARCHEGONIATAE

LBT-111 CCC Based on papers MBT101 and MBT102 50 4

LBT-112 CCC & ECC | Based on papers MBT103 and MBT105 50 4

M.Sc. BOTANY First Semester

COURSE CODE: MBT-101

COURSE TYPE: CCC

COURSE TITLE: MICROBIOLOGY

CREDIT: 8 HOURSE: 135

THEORY : 6 | PRACTICAL: 2 THEORY: 90 [ PRACTICAL: 45
MARKS

THEORY : 100 (30+70) [ PRACTICAL: 25

OBJECTIVES: This course is amed towords generating fundamental knowledge, concepts and
dimensions of importance and applications of Microbes.

UNIT -1 | A brief idea of microbia diversity; Principle of bacterial taxonomy, Bergey's
manual. General account of Archaea, Actinomycetes and Mycoplasma

UNIT -2 | Types of microorganisms on the basis of mode of nutrition, symbiotic and non-
symbiotic nitrogen fixation, Rhizobium-Legume symbiosis, Mycorrhiza

UNIT -3 | Genetics of Bacteriaa Mechanism of Transformation, Conjugation and
Transduction in bacteria. Role of microorganisms in agriculture and medicines

UNIT -4 | Viruses: General characters and classification; T even phages: Lytic cycle and its
regulation; Lysogeny and its reglation in Lambda phage; Viroids and Prions

UNIT -5 | Different types of culture media sterilization methods, Batch culture,
Synchronous culture and Continuous culture methods. Bacteria growth curve and
factors affecting growth rates




Suggested readings:
1. Madigan, M.T., Martinko, JM., Dunlap, P.V., Clark, D.P., 2011. Brock Biology of
Microorganiss. 13th edition, Pearson Education Inc.

2. Stanier, R.Y ., Ingraham, J.L., Wheelis, M.L., Painter, P.R., 1987. General Microbiology. Fifth
edition. MacMillan.

3. Atlas, RM. 1995. Principles of Microbiology. Mobsy.

4. Lim, DV. 2003. Microbiology. Kendall/Hunt.

5. Boundless.2013. Microbiology. Boundless Learning, I ncorporated.

6. Comelissen, CN, Harvey, RA and Fisher, BD. 2012. Microbiology. Lippincott Williams &
Wilkins.

7. Tdaro, K.P., Chess, B. 2011, Foundations in Microbiology. 8th edition. McGraw-Hill.

8. Willey, J.M., Sherwood, L., Woolverton, C.J., 2010. Prescott’s Microbiology. 8th edition,
McGraw-Hill.

9. Agrios, G. N., 1988. Plant Pathology, Academic Press.

10. John A Lucas, 1998. Plant Pathology and Plant Pathogens, Wiley-Blackwell, CRC Press.

11. Dickinson, C. M., 2003. Molecular Plant Pathology, Bios Scientific Publisher

12. Robert, N., Trigiano, Windham, M. T. and Windham, A.S., 2003. Plant Pathology: Concepts
and Laboratory Exercises, CRC Press.

13. Bridge, P.D and Clarkson, JM., 1998. Molecular Variability of Fungal Pathogens, CAB,
I nternational

14. Singh, R. S., 2008. Plant Diseases, Oxford and IBH Publishing Co. Pvt Ltd

15. Pelczar, IM, Chan, ECS and Krieg, MR. 1993. Microbiology. Tata McGraw Hill.

16.Prescott, Harley and Kleins. 2001. Microbiology, McGraw-Hill Education. USA.



M.Sc. BOTANY First Semester

COURSE CODE: MBT-102 COURSE TYPE: CCC

COURSE TITLE: PHYCOLOGY

CREDIT: 8 HOURSE: 135

THEORY: 6 | PRACTICAL: 2 THEORY: 90 | PRACTICAL: 45
MARKS

THEORY : 100 (30+70) | PRACTICAL: 25

OBJECTIVES: This course is aimed towords generating fundamental knowledge, concepts and
dimensions of importance and applications of Algae.

UNIT-1 | General characters and classification of Algae; distribution and range of thallus
organization, Cell ultra-structure,Pigment constitution, reproduction and life cycle
patterns

UNIT -2 Algae of diverse habitats, alga blooms, phycoviruses and algae in human
welfare(algal biofertilizers, agae as food and feed, industrial uses of
algae), Techniques of algal culture,

UNIT -3 Cyanophyta: Thallus organization and reproduction, cell structure, heterocyst and
akinete development, chromatic adaptation

UNIT -4 Thalus organization and reproduction in Chlorophyta, Phaeophyta and
Rhodophyta

UNIT -5 A brief account of Prochlorophyta, Euglenophyta, Eustigmatophyta, Prasinophyta,

Xanthophyta, Chrysophyta, Bacillariophyta and Pyrrophyta

Suggested Readings:

1. Hoek, CVD & Chapman, DG (1995). Algae: An Introduction to Phycology, Cambridge
University Press, Cambridge

2. Fritsch, FE (1935, 1948). The Structure and Reproduction in Algae, Vol | & I,
Cambridge University Press, Cambridge

3. Round, FE (1986). The Biology of Algae, Cambridge University Press, U.K.

4. Bold, HC & Wynne, J (1985). Introduction to Algae: Structure and Reproduction, , 2nd
Edition, Prentice-Hall Inc.

5. Lee, RE (2008). Phycology, Fourth edition, Cambridge University Press

6. South, GR & Whittick, A (1998). Introduction to Phyclogy, Blackwell Scientific
Publication

7. Vashistha, BR, Sinha, AK & Singh, NP (2013). Algae, Botany for Degree Students, S.
Chand, New Delhi.

8. Round, FE (1984). The Ecology of agae, Cambridge University Press, New Delhi.




9. Sharma, OP (2006). Textbook of Algae, Tata McGraw Hill, New Delhi

M.Sc. BOTANY First Semester
COURSE CODE: MBT-103 COURSE TYPE: CCC
COURSE TITLE: MY COLOGY
CREDIT: 8 HOURSE: 135
THEORY : 6 | PRACTICAL: 2 THEORY: 90 | PRACTICAL: 45
MARKS
THEORY : 100 (30+70) [ PRACTICAL: 25

OBJECTIVES: This course is aimed towords generating fundamental knowledge, concepts and
dimensions of importance and applications of Fungi.

UNIT -1 | Genera characteristics of Fungi; Principles of classification and mode of nutrition;
Distribution and economic importance of fungi. Heterothal lism and Parasexuality
in fungi

UNIT -2 General account of Myxomycotina. Mastigomycotina: A brief description of
Chytridiales, Blastocladia es, Saprolegniales and Peronosporales

UNIT -3 Zygomycotina: Mucoraes and Entomophthroles; Ascomycotina: Endomycetales,
Protomycetales, Taphrinales, Eurotiales, Erysiphales, Spaeriaes and Pezizales

UNIT -4 Basidiomycotina:  Uredinales, Ustilaginales, Lycoperdales, Nidulariaes,
Sclerodermatales, Phallales and Agaricales

UNIT -5 Deuteromycotina: Sphaeropsidales, Melanconiaes and Mycelia sterilia

Lichens. General characteristics, thallus structure, reproduction and economic
importance,

Suggested Readings:

1. Alexopoulos, CJ, Mims, CW & Blackwell, M (1996). Introductory Mycology, John
Wiley Publications, UK.

2. Mehrotra, RS & Anga KR, An Introduction to Myocology. New Age
International Publishers. New Delhi.

3. Webster, J. 2007. An Introduction to Fungi. Cambridge Univ. Press. New Delhi.

4. Hale, M.E. (1983), The biology of lichens (3rd ed.). Edward Arnold.

5. Hawksworth, DL & Hill, DJ 1984: The Lichen-Forming Fungi. - Blackie, Glasgow and
London. 158 pp

6. Galun, M. (ed.) (1988) CRC Handbook of Lichenology. Volume I11. - CRC Press, Inc.,
Boca Raton

7. Brown D. H., Hawksworth D. L. & Bailey R. H. 1976, Lichenology: Progress & problems,
Academic Press. London.




M.Sc. BOTANY First Semester

COURSE CODE: MBT-104 COURSE TYPE: OSC
COURSE TITLE: RESEARCH METHODOLOGY & COMPUTER APPLICATION: BASICS
CREDIT: 6 HOURSE: 90
THEORY: 6 | THEORY : 90 |
MARKS
THEORY : 100 (30+70) | PRACTICAL: 00
OBJECTIVES:

-Understands the concept and place of research in concern subject.

-Gets acquainted with various resources for research.

-Becomes familiar with various tools research.

-Gets conversant with sampling techniques, methods of research and techniques of analysis of
data.

-Achieves skills in various research writings.

-Gets acquainted with computer fundamentals and office software package.

UNIT-1 | CONCEPT OF RESEARCH:

Meaning and characteristics of research, Steps in research process, Types of
research; i) Basic, applied and action research ii)Quantitative and qualitative
research, area of research in concern discipline.

SELECTION OF PROBLEM FOR RESEARCH:

Sources and criteria of the selection of the problem, Drafting of research proposal,
Meaning and types of variables, Meaning and types of hypothesis.

UNIT-2 | TOOLS OF RESEARCH:

Construction procedure of (i) Questionnair, (ii) Interview, (iii) Psychological test,
(iv) Observation, (v) Rating scale, (vi) Attitute scale, (vii) Check list, Advantages
and disadvantages of above tools.

SAMPLING:

Meaning of population and sample, Importance and characteristics of sample,
Sampling techniques- i) Probability sampling; random sampling, stratified random
sampling, systematic sampling, cluster sampling, ii) Non — probability sampling;
incidental sampling, purposive sampling, quata sampling.

UNIT-3 | METHODS OF RESEARCH:

Meaning and conducting procedure of following methods of research : Historical
method, Survey method, Case study, Casual comparative method, Developmental
methods, Experimental methods.

UNIT -4 TREATMENT OF DATA :

Level of measurements of data, Steps in measurement of data; editing, coding,
classification, tabulation, analysis and interpretation of results.

WRITING RESEARCH REPORT :

Sections of report; preliminary section, Content section; various chapters,
Supplimentary section; appendices,references, abstract, abbreviations, format and
style.




UNIT-5 | COMPUTER FUNDAMENTALS:

Computer system; Features, generations and basic applications of computers.

Parts of computer system: block diagram, central processing unit (CPU); Concepts
and types of Hardware & software, Input devices: Mouse, Keyboard, Scanner, Bar
code reader, Trac ball, Output devices. Monitor, Printer, Plotter, Speaker;
Computer memory — primary and secondary memory, magnetic and optical storage
devices.

Operating Systems — MS Windows: basics of window OS; Components of
windows — icons, taskbar, activating windows, using desktop, title bar, running
applications, exploring computer, managing files and folders, copying and moving
files and folders;

Control Pandl: display properties, adding and removing software and hardware,
setting date and time, screensaver and appearance,

Windows Accessories. Calculator, Notepad, Wordpad, Paint Brush, Commond
prompt, windows explorer.

UNIT - 6 Office Software Package : -

Word Processing- MS Word : Creating, Saving, Opening, Editing, Formatting,
Page setup and Printing documents; Using tables, pictures and charts in
documents;, Using Mail Merge sending a document to a group of people and
creating form, letters and lable.

Spreadsheet — MS Excel : Opening a blank or new workbook, entering
data/function/formula into worksheet cell, saving, editing, formatting, Page setup
and printing workbooks.

Presentation Software — MS Power point : Creating and enhancing a presentation,
modifying a presentation, working with visual elements, adding animations &
transitions and delivering a presentation.

SUGGESTED READINGS:

Agrawal, Y. P. (1988). Better Sampling : Concepts, Techniques and Evaluation. New Delhi:
Sterling publishers Private Limited .

Best, J. W. (1993) Research in education (6" ed.) New Delhi : Prentice-Hall of India Pvt.Ltd.
Broota K. D. (1992) Experimental Design in Behavioral Research (2™ ed.) New Delhi : Wiley
Eastern Limited.

Dasgupta A. K. (1968) Methodology of Economic research. Bombay — Asia Publishing House.
Edwards, A. L. (1957) Techniques of Attitude scale Construction. New York : Appleton-
Contury.

Kothari, C.R. (3" ed.) Research Methodology : Methods and Techniques, New Age International
Publishers.

Singh Y.K. (2021), Fundamental of Research Methodology and Statistics, New Age
International Publishers.

Dr. P. Mohan, Fundamentals of Computers, Himal aya Publishing House.




M.Sc. BOTANY First Semester

COURSE CODE: MBT-105: AO1 COURSE TYPE: ECC/CB

COURSE TITLE: BRYOPHYTES AND PTERIDOPHYTES

CREDIT: 8 HOURSE: 135
THEORY: 6 | PRACTICAL: 2 THEORY: 90 | PRACTICAL: 45
MARKS
THEORY : 100 (30+70) | PRACTICAL: 25

OBJECTIVES: This course is aimed towords generating fundamental knowledge, concepts and
dimensions of importance and applications of BRY OPHY TES AND PTERIDOPHY TES

UNIT -1

Bryophyta: General account, classification and origin of Bryophytes; evolution of
sporophyte; fossil Bryophytes, Affinities of Bryophytes with Algae and
Pteridophytes,

UNIT -2

Comparative account of the gametophytes and sporophytes of Hepaticopsida,
Anthocerotopsida and Bryopsida. Peristome structure and its significance in the
classification of Mosses.

UNIT -3

General characters and classification of Pteridophytes and their economic
importance. Evolution of vascular system in plants, Stellar system, Telome theory,
Apogamy and Apospory, Heterospory and seed habit, Affinities of Pteridophytes
with Gymnosperms,

UNIT -4

Study of Ealy vascular plants: Rhyniophyta, Trimerophytophyta,
Zosterophylophyta, Lepidodendron, Lyginopteris.

UNIT -5

Comparative morphology and anatomy of gametophytes and sporophytes of
Psilopsida, Lycopsida, Sphenopsida and Filicopsida.

Suggested Readings :

1. Gangulee, H.C. and Ka, AK. 2011, College Botany Vol. Il
(AlgaetFungi+BrophytatPteridophyta) , New Central Book Agency, Kolkata

2. Singh, Pande, Jain, 2010, A Text Book of Botany (Algaet+Fungi+Brophytat+Pteridophyta) ,
Pub. Rastogi Publication, Meerut

3. Parihar N. S. 1965, An Introduction to Embyophyta- Bryophyta. Central Book Depot.

Allahabad.

4. Kashyap S. R. 1972, Liverworts of the Western Himalayas & the Punjab Plains. Part 1 & 2.

5. Richardson D. H. S, The Biology of Mosses.

6. Janice. M. Glime, 2006, Bryophyte Ecology.

7. Goffinet B. & Shaw. A. J. 2008, Bryophyte Biology.

8. Rashid, A, 2011, An Introduction to Pteridopyta, 2nd edition, (Reprint), Pub. Vikas Publishing
House Pvt. Ltd., Noida.




9. Gifford, Ernest, M., Foster, Adriance.S., 1989, Morphology and Evolution of vascular plant.
W. H. Freeman; Third Edition.

10. Ogura, Yuzuru., 1972, Comparative Anatomy of Vegetative Organs of The Pteridophytes.
Gebr. Borntraeger; 2nd edition.

11. Rashid, A.1999, An Introduction to Pteridophta: Diversity,Development,Differentiation.
Vikas Publishing House Pvt Ltd.

12. Parihar, Narayan Singh., 1977, The Biology and Morphology of The Pteridophyte. Central
Book Depot.



M.Sc. BOTANY First Semester

COURSE CODE: MBT-105: A02 COURSE TYPE: ECC/CB

COURSE TITLE: ADVANCES IN ARCHEGONIATAE

CREDIT: 8 HOURSE: 135

THEORY: 6 | PRACTICAL: 2 THEORY: 90 [ PRACTICAL: 45
MARKS

THEORY : 100 (30+70) [ PRACTICAL: 25

OBJECTIVES: This course is aimed towords generating fundamental knowledge, concepts and
dimensions of importance and applications of Bryophytes & Pteridophytes.

UNIT-1

Bryophytes : Vegetative and reproductive innovations of earlyland plants, Role of
bryophytes in ecosystem dynamics and in the globa carbon budget, bryophytes
association with microorganism and animals, Symbiotic fungal associations in
early land plants.

UNIT -2

Poikelohydry, Desication tolerance. Bryogeography and conservation. Hormonal
regulation of gametophyte developmentin bryophytes. Breeding system,
population ecology and population genetics, Anisospory and sexua dimorphism.
Biologicaly active compounds in Bryophytes. Cytogenetics of bryophytes,
Molecular genetics studies of moss species.

UNIT -3

Pteridophytes : Morphological diversity and evolution of vegetative organs in
Pteridophytes, Diversity of ferns- an ecological perspective, Genetics and
reproductive biology of ferns, Culture of fern gametophyte for experimental
investigation, Photomorphogenesis, Model System in Ceratopteris, Osmunda,
Marsilea

UNIT -4

Gymnosperms : Evolution of pollination mechanisms and embryogeny of
gymnosperms, Propagation of conifers using plant tissue culture approaches,
advances in synthetic seeds technology of conifers, somatic embryogenesis and
plantlet regeneration;

UNIT -5

Diversity of non living gymnosperms, morphological diversity and reproductive
variations in cycadales, ginkgoales, coniferales and gnetales. Origin of vascular
system in coniferales. Conifer plantation, uses and impact of coniferous forest on
human life.

Suggested Readings :

1. Shaw A.J. and B. Goffinet (2000) Bryophyte Biology, Cambridge University Press.

2. Geissler and Greene SW (1982) Bryophyte Taxonomy, Methods, Practices and floristic
exploration, J Cramer, Germany.

3. Dyer AF (Ed) (1979) The experimental biology of ferns. Academic London.

4. Richardson DHS (1981) The Biology of mosses. John Wiley & Sons, Inc New Y ork.

5. Bhatnagar SP and Moitra A (1996) Gymnosperms. New Age International (P) Limited,
Publishers, New Delhi.

6. Singh Hardev (1978) Embryology of Gymnosperms. Encyclopedia of Plant Anatomy.
Vol. X Gebruder Borntraegrl, Berlin, Stuttgart.

LBT111: Based on papers MBT 101 and MBT 102
LBT112: Based on papers MBT103 and MBT 105




SEMESTER-I|

Course Code | Course Type | CourseTitle Marks | Credits
MBT-201 CcCC GYMNOSPERMS AND 100 6
PALAEOBOTANY
MBT-202 CCC ANGIOSPERMS: Taxonomy and 100 6
Embryology
MBT-203 CCC PLANT PHYSIOLOGY 100 6
MBT-204 PRJFST/EST | SOCIAL OUTREACH AND SKILL 100 6
DEVELOPMENT
MBT-205 ECC/CB BO1- ENVIRONMENTAL BIOLOGY AND 100 6
(ELECTIVE CONSERVATION
PAPER) ECC/CB B02- ECOLOGY AND
PHY TOGEOGRAPHY
LBT-211 CCC Based on papers MBT201 and MBT202 50 4
LBT-212 CCC & ECC | Based on papers MBT203 and MBT205 50 4
M.Sc. BOTANY Second Semester

COURSE CODE: MBT-201

COURSE TYPE: CCC

COURSETITLE: GYMNOSPERMSAND PALAEOBOTANY

CREDIT: 8 HOURSE: 135

THEORY : 6 | PRACTICAL: 2 THEORY: 90 | PRACTICAL: 45
MARKS

THEORY : 100 (30+70) | PRACTICAL: 25

OBJECTIVES: This course is aimed towords generating fundamental knowledge, concepts and
dimensions of importance and applications of Gymnosperms and Fossil Plants.

UNIT -1

General introduction of gymnosperms with special reference to its salient features,
similarities and dissimilarities with other groups like pteridophytes and
angiosperms. Classifications of gymnosperms. Origin and Evolution of
gymnosperms with specia reference to Progymnosperms, Devonien pre ovules
and origin of seed.

UNIT -2

Comparative morphology, anatomy, reproductive biology and phylogenetic
studies of the following groups. Pteridospermopsida-Lyginopteridales,
Medullosales, Callistophytales, Glossopteridales, Peltaspermales
Corystospermales and Caytoniales. Cycadopsida, Pentoxylopsida, Bennettiopsida,
Ginkgopsida Coniferopsida and Gnetopsida.

UNIT -3

Global distribution of gymnosperms with special reference to Indian plants.
Endangered gymnosperms, their conservation and present status. Cytogenetics of
Gymnosperms; Economic importance and biotechnology of gymnosperms.

UNIT -4

Basic geological information — structure of Earth, Types of rocks, stratigraphy,




basic concepts of continental drift and plate tectonics. Dating the past, Geological
time scale. Fossilization process, Types of fossils, including chemical fossils and
fossil techniques to study fossils, reconstruction and nomenclature of fossil,
concepts of Parataxa and Eutaxa, objectives of palaeobotany. Prebiotic
Environment, chemical evolution and origin of life, Pre-Cambrian life. Indian Pre-
cambrain stratigraphy and life forms.

UNIT -5 Applied Palaeobotany Life as fuel maker, sources of natural fossil fuels, Peat, coal and its
varieties, constitution of coal, Coal Palynology, coal maceral, Petroleum — its origin,
Palynology in oil exploration. Fundamentals of Paleofloristics, Palaeogeography and
Palaeoclimatology. Applicaion of Palaeopalynology .Plant and animal interactions
correlation Archaeobotany with special reference to phytoliths and palynological studies.

Suggested readings:

1. Eames, A.J. (1936) Morphology of Vascular plant-lower group. Tata Mc Graw Hill, New
Delhi.

2. Chamberlain, Charles Joseph, b.(1863), Gymnosperm; Structure and Evolution. Chicago, I11.,
The University of Chicago Press

3. Chhaya Biswas and B.M .Johri. The Gymnosperm. Springer; 1997, edition (16 April 2014)

4. Bhatnagar, S.P. Moitra, Alok. (1996). Gymnosperms. New Age International .

5. Pant DD. (2002), An Introduction to Gymnosperms, Cycas, and Cycadales, Birba Sahni
Institute of Palaeobotany.

6. Steward W.N., Palaeobotany and evolution of plant. Cambridge University Press, New
Y ork.405 p.(1)

7. Stewart, W.N.,and G.W.Rothwell.(1993) Palaeobotany and the evolution of plant. 2nd ed.
Cambridge University Press, New Y ork.521 p.(1)

8. Andrews ,H.N.,jr.1974 Palaeobotany (1947-1972) Annals of the Missouri Botanical Garden
61:179-202.(8) Page 7 of 21

9. Thomas N.Taylor.Edith L. Tailor.Michael Krings (2009) Paaeobotany: The biology and
Evolution of Fossil Plants Amsterdam ; Boston, Mass. : Academic Press, c2009

10. Wilson N Stewart and Gar W. Rothwell - 1993. Palaeobotany and the evolution of plants.
Cambridge university press.

11. Edith L. Taylor, Thomas N. Taylor, Michael Krings — 2009. Palaeobotany: The Biology and
Evolution of Fossil Plants. Academic Press.




M.Sc. BOTANY Second Semester

COURSE CODE: MBT-202 COURSE TYPE: CCC

COURSE TITLE: ANGIOSPERMS: Taxonomy and Embryology

CREDIT: 8 HOURSE: 135
THEORY: 6 | PRACTICAL: 2 THEORY: 90 [ PRACTICAL: 45
MARKS
THEORY : 100 (30+70) [ PRACTICAL: 25

OBJECTIVES: This course is aimed towords generating fundamental knowledge, concepts and
dimensions of identification, importance and applications of Higher Plants

UNIT-1

Taxonomic Principles, Botanical nhomenclature: Binomia system, ICBN rules and
recommendations, Priority, Typification, rules of effective and valid publications.
Outline of classification proposed by Bentham and Hooker and Hutchinson,
Takhtagjan, Cronquist,

UNIT -2

Taxonomic features and economic importance of following families:
Magnoliaceae, Ranunculaceae, Papaveraceae, Capparidaceae, Brassicaceae,
Caryophyllaceae, Malvaceae, Rutaceae, Meliaceae, Leguminosae, Rosaceae,
Combretaceae,  Cucurbitaceae, = Umbelliferae,  Rubiaceae,  Asteracesae,
Asclepiadaceae, Apocyanaceae, Convolvulaceae, Solanaceae, Scrophulariaceae,
Acanthaceae, Lamiaceae, Verbenaceae, Polygonaceae, Euphorbiaceae,
Orchidaceae, Zingiberaceae, Araceae, Liliaceae, Cyperaceae and Poaceae

UNIT -3

Numerical Taxonomy: Aims and objectives, merits and demerits;
Chemotaxonomy: Role of phytochemicals in taxonomy; Morphology, Anatomy,
Embryology and Cytology in relation to taxonomy;

UNIT -4

Structure of a typical flower; Anther and Microsporangium, Microsporogenesis,
pollen wall features, development of male gametophyte; Megasporangium: Types
of ovules, structure of ovule, Megasporogenesis, development of femae
gametophyte, types of embryo sacs.

Pollination: Definition, types and agencies of pollination; Pollen - pistil
interaction, fertilization and Double fertilization; Endosperm: types and
development; Embryogeny; Sexual incompatibility

UNIT -5

Experimental Embryology: Tissue culture, Apomixis, haploid production,
Androgenesis, Gynogenesis, Embryo culture, Ovule and seed culture,
Parthenocarpy, Synthetic seed production

Suggested readings:
1. Sambamurty, A.V. S. S. 2005. Taxonomy of Angiosperms. |. K. International Pvt. Ltd., New

Delhi.




2. APG 111 2009. An update of the Angiosperm Phylogeny Group Classification for the Orders
and Families of Flowering Plants: APG II1. Bot. J. Linn. Soc. 161: 105-121.

3. Bhattacharyya, B. and B. M. Johri. 1998. Flowering Plants - Taxonomy and Phylogeny.
Narosa Publishing House, New Delhi.

4. Heywood, V. H. and Moore, D. M. 1984. Current Concepts in Plant Taxonomy. Oxford
University Press.

5. Duthie, J. F. “Flora of upper gangetic plain and of the adjacent siwalik & sub-himalayan
tracts,” Calcutta, Vol. 3, No. 1, 1915.

6. Jain, SK. and Rao, R.R. 1977. A Handbook of Field and Herbarium Methods. Today and
Tomorrow’s Printers and Publishers, New Delhi-

7. Rao, R. R. 1994. Biodiversity in India (Plant Aspects), Bishan Singh Mahandrapal Singh,
Dehradun.

8. Sharma, O. P. 1993. Plant Taxonomy. Tata McGraw Hill Publishing Co. Ltd., New Delhi.

9. Singh, V. & Jain, D.K. 2006. Taxonomy of Angiosperms. : Rastogi Publications, Meerut.

10. Singh, Gurcharan 2012. Plant Systematics. An Integrated Approach- Science Publishers,
Enfield, (3rd edn.)

11. Stace, C. A. 1989. Plant Taxonomy and Biosystematics. University Park Place, Batimore
(2nd edn.)

12. Takhtgjan A. 2009. Diversity and classification of flowering plants, 2nd edn. Berlin:
Springer.

13. Verma, B. K. 2010. An introduction to Taxonomy of Angiosperms. PHI Learning Pvt. Ltd.
New Delhi.

14. Jones, SB Jr. and Luchsinger, AE. 1986. Plant Systematics (2nd edition). McGraw Hill Book
Co., New Y ork.

15. Pandey, A. K., JV.V. Dogra & Wen, J. 2006. Plant Taxonomy: Advances and Relevance.
CBS Publishers & Distributors Pvt. Ltd.

16. Subrahmanyam, N. S. Taxonomy of Angiosperm, Vikas publishing house Pvt Ltd.

17. Pullaih, T. 2007. Taxonomy of angiosperm. Regency publications, New Delhi.

18. Bhojwani, S.S. and Bhatnagar, S.P.(1985), Embryology of Angiosperms, Vikash Publishing
House, New Delhi

19. Johri, B.M (1984) Embryology of Angiosperms.Springer-Verlog Berlin Heidelberg.

20. Maheshwari, P. (1950) An Introduction to the Embryology of Angiosperms.Tata McGraw
Hill.

21. Pandey, B.P., Angiosperms-Taxonomy, Emrbyology and Anatomy, S. Chand and Co., New
Ddhi

22. Bhojwani, S.S. and Bhatnagar, S.P., Embryology of Angiosperms, Vikash Publishing House,
New Delhi

23. Butenko RG (2000) Plant Cell Culture, University Press of Pacific.

24. Davies PJ (2004) Plant Hormones, Kluwer Academic Publishers, Netherlands.

25. Halford N (2006) Plant Biotechnology - Current and future applications of genetically modified crops,
John Wiley and Sons, England.



M.Sc. BOTANY Second Semester

COURSE CODE: MBT-203 COURSE TYPE: CCC

COURSE TITLE: PLANT PHYSIOLOGY

CREDIT: 8 HOURSE: 135

THEORY : 6 | PRACTICAL: 2 THEORY: 90 [ PRACTICAL: 45
MARKS

THEORY : 100 (30+70) | PRACTICAL: 25

OBJECTIVES: This course is aimed towords generating fundamental knowledge, concepts and
dimensions of importance and applications of Life Processes of Plants.

UNIT-1

Water relations: Properties of water, Water potential, Osmosis, Diffusion, Osmotic
Pressure, Diffusion Pressure Deficit (DPD), Absorption of water and minerals,
M echanism of water and mineral absorption

Phloem transport: Loading and unloading of photosynthate, theories of phloem
transport

UNIT -2

Photosynthesis. Photosynthetic pigments, absorption of light, absorption spectra,
Light harvesting Complex (LHC), Z- Scheme, Photo-oxidation of water, carbon
assimilation pathways-C3, C4 and CAM, Photorespiration

UNIT -3

Respiration: Glycolysis, TCA cycle, ETS, ATP synthesis, Pentose phosphate
pathway, alternative oxidase system

UNIT -4

Plant Growth Regulators: Physiological effects and mechanism of action of plant
growth hormones (Auxin, Gibberellins, Cytokinins, ABA, Ethylene and
Brassinosteroids), hormone receptors, signa transduction and gene expression

UNIT -5

Sensory Photobiology: Structure and function of Phytochrome Cryptochrome and
Phototropins; Molecular mechanism of phytochrome action.

The Flowering Process. Photoperiodism and its significance, endogenous clock
and its regulation, flowering stimulus, florigen concept and vernalization

Suggested readings:

1. Taiz and Zeiger, 2010, Plant Physiology, 5th Edition , Sinurer Associates

2. Hopkins, W.G. and Huner N.P.A., 2009, Introduction to Plant Physiology, 4th Edition Wiley
International Edition, John Wiley & Sons, USA

3. Jones, Russell L. Buchanan, Bob B. Guissem, Wilhelm., 2002, Biochemistry and Molecular
Biology of Plants. American Society of Plant Physiologists.

4. Peter Scott, Physiology and Behaviour of Plants. Wiley-Blackwell.

5. Frank Boyer Salisbury and Cleon Ross, 1991, Plant Physiology, CA




MBT-204 PRJFST/EST | SOCIAL OUTREACH AND SKILL
DEVELOPMENT

M.Sc. BOTANY Fourth Semester

COURSE CODE: MBT-205: BO1 COURSE TY PE: ECC/CB

COURSE TITLE: ENVIRONMENTAL BIOLOGY AND CONSERVATION

CREDIT: 8 HOURSE: 135

THEORY: 6 | PRACTICAL: 2 THEORY: 90 | PRACTICAL: 45

MARKS

THEORY : 100 (30+70) | PRACTICAL: 25

OBJECTIVES: This course is aimed towords generating fundamental knowledge, concepts and
dimensions of importance and applications of Microbes.

UNIT -1 Gaseous and particulate pollutants, indoor air pollution, Effects of important air
pollutants on plants, human health and ecosystems.

UNIT -2 Photochemica smog, stratospheric ozone depletion; effects of enhanced UV-B on
plants, microbes and human health. Acid rain: Formation, dispersion and
deposition; consequences on soil fertility, rivers, lakes and plants,

UNIT -3 Greenhouse effects: consequences, global warming, sea level rise, albedo, oceanic
influences; effects of increased CO2 on plants; human implications. Surface
cooling

UNIT -4 Sources of water pollution, Physico-chemical and biological properties of sewage,
industrial effluents produced from textile, leather, thermal power, chemical, and
mining industries and their effects on water quality, bio-indicators of water
pollution.

UNIT -5 Biodiversity: Definition, magnitude and globa pattern of  Biodiversity,
Hypothesis related to global patterns of biodiversity, regiona pattern of
biodiversity; Biodiversity of Hot Spots, Threats to Biodiversity; Extinction of
species, IUCN Red list categories;, Conservation Strategies: ex situ and in situ
conservation; India's biodiversity and its conservation

Suggested Readings:

1. Adger, W. N. 2005. Adapting to climate change. Wiley Publication. UK.

2. Arthur, C. Stern. 1997. Fundamentals of air pollution, Wiley Publishers, UK.

3. Arya Arun. 2009. Eco-degradation dueto air pollution. Narosa Publishers. New Delhi
4. Bell and Treshow 2002. Air Pollution and Plant Life. Willey Publication. UK.

5. Kenneth, Wark. 1997. Air Pollution its origin and control, Prentice Hall publication.UK
6. Pepper, lan. 2003. Environmental chemistry. Wiley Publication. UK.

7. Sharma, P. D. 2006. Ecology and Environment. Rastogi Publication, Meerut.




8. Singh, JS. Singh, S.P. and Gupta, S.R. 2008. Ecology Environment and Resource
Conservation. Anamaya Publishers. New Delhi.

9. Agrawa S.K., 2009. Water Pollution. APH Publishing House. New Delhi.

10. Goel P.K., 2006. Water Pollution. New Age International. New Delhi.

11. Henze M., Harremoés P., Jansen, and Arvin, E., 2002. Wastewater Treatment: Biologica
and Chemical processes, Springer Publication. Germany.

12. Marcos von Sperling, 2007. Basic Principles of Wastewater Treatment: 1WA Publishing
Company. UK.

13. Wang Lawrence. 2009. Handbook of advanced industrial and hazardous wastes treatment.
CRC Press. UK.

14. Wun Jern Ng. 2006. Industrial Waste water Treatment. Imperial College Press. UK.

M.Sc. BOTANY Second Semester

COURSE CODE: MBT-205 : BO2 COURSE TY PE: ECC/CB

COURSE TITLE: ECOLOGY AND PHYTOGEOGRAPHY

CREDIT: 8 HOURSE: 135

THEORY: 6 | PRACTICAL: 2 THEORY: 90 | PRACTICAL: 45

MARKS

THEORY: 100 (30+70) [ PRACTICAL: 25

OBJECTIVES: This course is aimed towords generating fundamental knowledge, concepts and
dimensions of importance, distribution and applications of Plants for healthy environment.

UNIT -1 Introduction to ecology, and environmental terminology, population dynamics,
population characteristics, population growth forms, density dependent and density
independent controls, population structure (distribution, aggregation, isolation
territoriality) energy partitioning , r - and k-selection, concept of carrying capacity;
Wild life sanctuaries, botanical gardens

UNIT -2 Vegetation organization and characteristics: Concepts of Community and
Continuum; Community coefficients, interspecific associations, ordination,
Ecological Niches, Species diversity (alpha, beta and gama).

UNIT -3 Ecosystem: Structure and function, Primary productivity, Trophic organization,
Energy flow pathways, Ecological coefficients; Mechanism of Decomposition and
its control; Nutrient cycling in ecosystem, Eutorphication, BOD

UNIT -4 Ecosystem stability (resistance and resilience), ecological perturbation (natural
and anthropogenic) and their impact on plants and ecosystems; Plant invasion
Ecological Succession: Modes and mechanism; Xerarch and Hydrarch

UNIT -5 Phytogeography: Definition and scope, Endemism, factors governing distribution
of plants, phytogeographical regions of India, plants endemic to Indian
subcontinent, Major biomes.




Suggested reading:
1. Odum, E. P. and Barret G.W. 2005. Fundamentals of Ecology. Cengage publication

2. Singh, JS, Singh SP. and Gupta S.R. 2006. Ecology Environment and Resource

Conservation. Anamaya Publishers
3. Kormondy E. J., 2000. Concept of Ecology. 4th Edition. Benzamin Cummings. UK
4. Odum E.P., 1996. Fundamentals of Ecology, Natraj Publishers, Dehradun.

5. Patrick L. 2000. Tropical Ecosystems and Ecological Concepts. Cambridge University Press.

UK.
6. Sharma P.D. 2007. Ecology and Environment. Rastogi Publication, Meerut.
7. Singh J.S,, S.P. Singh and S.R. Gupta 2006. Ecology, Environment and Resource

Conservation, S. Chand Publication, New Delhi.

LBT211: Based on papers MBT201 and MBT 202

LBT212: Based on papers MBT 203 and MBT 205

SEMESTER-III

Course Code | Course Type | CourseTitle Marks | Credits
MBT-301 CCC CELL BIOLOGY 100 6
MBT-302 CCC GENETICS AND PLANT BREEDING 100 6
MBT-303 CccC PLANT BIOTECHNOLOGY AND 100 6

GENETIC ENGINEERING
MBT-304 OSC INTELLECTUAL PROPERTY, HUMAN 100 6

RIGHTS & ENVIRONMENT : BASICS
MBT-305 ECC/CB CO1- PLANT ANATOMY AND 100 6
(ELECTIVE ECONOMIC BOTANY
PAPER) ECC/CB C02 - DEVELOPMENTAL BIOLOGY

ECC/CB CO03 - BIOSTATISTICS

LBT-311 CCC Based on papers MBT301 and MBT302 50 4
LBT-312 CCC & ECC | Based on papers MBT303 and MBT305 50 4




M.Sc. BOTANY Third Semester

COURSE CODE: MBT-301 COURSE TYPE: CCC

COURSETITLE: CELL BIOLOGY

CREDIT: 8 HOURSE: 135

THEORY: 6 | PRACTICAL: 2 THEORY: 90 [ PRACTICAL: 45
MARKS

THEORY : 100 (30+70) [ PRACTICAL: 25

OBJECTIVES: This course is aimed towords generating fundamental knowledge, concepts and
dimensions of importance and applications of Cells and Plant Science.

UNIT-1

Structural organization of typical plant cell; Structure of cell wall and its
biogenesis; Plasma membrane; Cell organelles: Structure and function, nuclear
envelope, Nuclear pore complex (NPC), Nucleolus: structure and function

UNIT -2

Cdll cycle: control mechanism, role of cyclins and cyclin dependent kinesis. Study

of different types of cell divisions; Cell-cell interaction and signaling: signaling
molecules and mechanism of signaling, secondary messenger, Cat+, c-AMP, MAP
kinase

UNIT -3

Chromatin organization and replication: Chromosome structure and types,
Nucleosome organization, assembly and disassembly of histones during
replication; Karyotype analysis, chromosome banding patterns. types of
chromosome banding, uses of chromosome banding in cytogenetics; Special types
of chromosomes,

UNIT -4

RNA structure and types,DNA structure and types Replication of DNA,
semiconservative mode of replication, DNA polymerases, Centarl dogma, Genetic
codes, transcription and translation in prokaryotes and eukaryotes, Regulation of
gene expression in prokaryotes and eukaryotes.

UNIT -5

Cdlular differentiation and specialization, Molecular mechanisms of celular
differentiation, Cell senescence and death; Programmed cell death-necessity,
classes, signals; Cell apoptosis

Suggested Readings:

1. Alberts B. Johnson, A. Lewis, J. Raff, M. Roberts, K. Walter, P. 2008. Molecular Biology of
the Cell. Garland Science Publisher. USA.

2. Berg, JM; Stryer L. 2010. Biochemistry, W. H. Freeman; Seventh Edition edition

3.De Robertis and De Robertis. 2010. Cell and Molecular Biology: Saunders College Publisher.

UK.

4. Lewin Benzamin 2011. Gene X: Jones and Bartlett Learning Publisher. USA.

5. Lodish and Baltimore.2005. Molecular Cell Biology: WH Freeman Publisher. UK.

6. Nelson and Cox. 2002. Lehninger Principle of Biochemistry: 3rd Edition: WH Freeman
Publisher. UK.




M.Sc. BOTANY Third Semester

COURSE CODE: MBT-302 COURSE TYPE: CCC
COURSE TITLE: GENETICS AND PLANT BREEDING
CREDIT: 8 HOURSE: 135
THEORY: 6 | PRACTICAL: 2 THEORY: 90 [ PRACTICAL: 45
MARKS
THEORY : 100 (30+70) [ PRACTICAL: 25

OBJECTIVES: This course is aimed towords generating fundamental knowledge, concepts and
dimensions of importance and applications of Genetics of Plants & Breeding in Plants.

UNIT -1 Mendelian Inheritance: Segregation and Independent assortment; Incomplete
dominance, Co-dominance, Gene interactions, Epistasis, Chromosomal theory of
inheritance, Sex chromosomes and determination, Dosage compensation, Extra
nuclear inheritance

UNIT -2 Linkage and recombination, Crossing over, Chromosome mapping, Structure of
genetic material, Chromosomal aberrations: Structure and numerical changes in
chromosomes- Deletion, Duplication, Translocation, Aneuploidy and Euploidy,
Gene mutation

UNIT -3 Population Genetics. Population models, probability and distributions, Genotypic
and phenotypic variations, Hardy- Weinberg measures of genetic variation, Gene
frequencies and equilibrium, Optimum phenotype and selection pressure, kinds of
selection, Fischer’s fundamental theorem of natural selection

UNIT -4 Genomics and Molecular Genetics: Maps of chromosomes, Map position- based
cloning of genes, Chromosome walks, Chromosome jumps, Expressed sequences,
Comparative genomics: Mitochondrial and Chloroplast genomes

UNIT -5 Plant Breeding: Objective and scope, Hybridization in self pollinated and cross
pollinated crops, Inbreeding depression and Heterosis, Polyploid breeding,
Breeding for disease resistance plants, Molecular Markers and plant breeding

Suggested reading:

1. Clark, M.S. and Wadll, W.J. 1996, Chromosomes : The Complex Code. Chapman & Hall,
London.

2. Stebbins, G.L.1950, Variation and Evolution in Plants. Columbia Univ. Press, New Y ork.

3. Swanson, C. P., Mertz, T.F. and Young, W.J. Cytogenetics : The Chromosomes in Division,
Inheritance and Evolution (2nd Edn). Englewood Cliff, Prentice-Hall, New Jersey.

4. Sharma, A.K. and Sharma, Archana. 1985. Advances in Chromosome and Cell Genetics.
Oxford & IBH Publishing Co., Calcutta.

5. Schnedl, W.. Banding patterns in chromosomes. In: International Review of Cytology
(Suppl.4).

6. Lewine, Benjamin, Jones and Bartlet, Genes X, Sudburry, Masschusetts

7. Gupta, P.K., Cytogenetics, Rastogi Publication, Meerut

8. Peter, D, Snustand and Simmons, M.J., John Wiley and Sons Inc.




M.Sc. BOTANY Third Semester

COURSE CODE: MBT-303 COURSE TYPE: CCC

COURSE TITLE: PLANT BIOTECHNOLOGY AND GENETIC ENGINEERING

CREDIT: 8 HOURSE: 135
THEORY: 6 | PRACTICAL: 2 THEORY: 90 | PRACTICAL: 45
MARKS
THEORY : 100 (30+70) | PRACTICAL: 25

OBJECTIVES: This course is aimed towords generating fundamental knowledge, concepts and
dimensions of importance and applications of Plant Biotechnology & GMOs.

UNIT -1

Basic concepts of Biotechnology, biotechnology and its components, need of R
and D and pilot scale production using biotechnology, current global scenario,
fermentation  technology,  environmental biotechnologies,  biosensors,
phytoremediation, biotechnology and information technology (BT and IT)
interdependence, management of biotech related industries

UNIT -2

Introduction of plant tissue culture and cell suspension culture, physic chemical
conditions for propagation of plant cells and tissues, composition of media nutrient
and hormone requirement, single cell culture, somaclonal variation, protoplast
isolation and hybridization; concept of artificial seeds.

UNIT -3

Methods for the plant genetic transformation, particle bombardment
method,electroporation, microinjection, mechanism of Agrobacterium mediated
gene transformation

UNIT -4

Promoters and genetic markers, transgenic plant analysis, biosafety related issues
to transgenics, field trials and risk management, intellectual property rights.

UNIT -5

GMO case study, GM crops, Transgenics plant resistant to biotic and abiotic
stresses, molecular techniques for marker free transgenics.

Suggested Readings:

1. Brown T.A. 2007. Genomes 3. Garland Science Publication. USA.

2. Brown.T.A.2011. Gene Cloning and DNA Analysis. Taylor and Francis. UK.

3. Kap, G. 2009. Cell and Molecular Biology Concepts and Experiments. Willey
Publication. UK.

4. Primrose and Twyman, 2009. Principles of Gene manipulation and Genomics, Wiley
Blackwell. UK.

o u

Sambrook and Russell. 2001. Molecular Cloning. 3rd Edn. CSHL Press. USA.
Senger, Gupta and Sharma. 2010. Laboratory manua on Biotechnology. WH

Publishers. USA.
7. Singh, B.D. 2008. Biotechnology. Narosa Publishing House. New Delhi




M.Sc. BOTANY Third Semester

COURSE CODE: MBT-304 COURSE TYPE: OSC

COURSE TITLE: INTELLECTUAL PROPERTY, HUMAN RIGHTS & ENVIRONMENT :

BASICS
CREDIT: 6 HOURSE: 90
THEORY : 6 | PRACTICAL: 00 THEORY: 90 [ PRACTICAL: 00
MARKS
THEORY : 100 (30+70) [ PRACTICAL: 00

OBJECTIVES: This course is amed towords generating fundamental knowledge, concepts and
dimensions of Intellectual property, Patenting, Human rights and importance of laws.

UNIT -1 Patent :- Introduction and concepts, Historical overview. Subject matter of patent,

Kinds of patents. Development of Law of Patents through international treaties and
conventions including TRIPS.
Agreements. Procedure for grantof patents and term of patent. Surrender,
revocation and restoration of patent. Rights and obligationsof Patentee. Grant of
compulsory licenses. Infringment of patent and legal remedies. Offences and
penalties. Discussionon leading cases.

UNIT -2 Meaning of Copyright, Historical Evolution. Subject matter of copyright.Literary
works, Dramatic works & Musica works. Computer Programme,
Cinematographic films. Registration of Copyrights. Term of Copyright and
Ownership of Copyrights. Neighboring Rights. Rights of Performers &
Broadcasters. Assignment of Copyright. Author’s Special Rights (Moral Rights).
Infringment of Copyrights and defenses. Remedies against infringement
(Jurisdictionof Courts and penalties). Internationa conventions including TRIPS.
Agreement WIPO, UCC, Paris Union, Beme convention, UNESCO. Discussion on
leading cases.

UNIT -3 Rights: Meaning
Human Rights — Meaning and Essentials
Kinds of Human Rights
Rights related to Life, Liberty, Equals & Disable

UNIT -4 | Nationa Human Rights Commission.

State Human Rights Commission.

High Court.

Regional Court

Procedure & Functions of High & Regional Court.
UNIT -5 Right to Environment as Human Right.

International Humanitarian Law and Environment

Environment and Conflict Management

Nature and Origin of International Environmental Organisations (IEOs)
Introduction to Sustainable Development and Environment




| Sustainable Development and Environmental Governance.

Suggested Readings :-

P WNR

® N oW

G.B. Reddy, Intellectual Property Rights and Law, Gogia Law Agency, Hyderabad.

S.R. Myneni, Intellectual Property Law, Eastern Law House, Calcutta.

P. Narayanan, Intellectual Property Rights and Law (1999), Eastern Law House, Calcutta.
Vikas vashistha, Law and Practice of Intellectual Property, (1999), Bharat Law House, New
Delhi.

Comish W.R. Intellectual Property, 3",ed. (1996), Sweet and Maxwell

P.S. Sangal and Kishor Singh, Indian Patent System and Paris Convention.

Comish W.R. Intellectual Property, Patents, Copyrights and Allied Rights, (2005)

Bibeck Debroy,Intellectual Property Rights, (1998), Rajiv Gandhi Foundation.



M.Sc. BOTANY Third Semester

COURSE CODE: MBT-305: CO1 COURSE TYPE: ECC/CB

COURSETITLE: PLANT ANATOMY AND ECONOMIC = BOTANY

CREDIT: 8 HOURSE: 135

THEORY: 6 | PRACTICAL: 2 THEORY: 90 | PRACTICAL: 45

MARKS

THEORY : 100 (30+70) [ PRACTICAL: 25

OBJECTIVES: This course is aimed towords generating fundamental knowledge, concepts and
dimensions of importance and applications of Plants for society.

UNIT-1 | Shoot apicd meristem, Root apica meristem, Control of cell and tissue
differentiation especialy xylem and phloem, secretory ducts and laticifers, wood
development in relation to environmental factors.

UNIT -2 Types and phylogeny of stomata, types of nodal anatomy, phylogenetic and
evolutionary consideration of nodal anatomy, types of cambium, factors
influencing the growth of cambium, experimental control of cambial activity.

UNIT -3 Seed anatomy of Monocotyledonous and Dicotyledonous, special features of
seeds or seed appendages, seed germination seedling growth, hormona control
of seedling growth.

UNIT -4 Origin of Cultivated Plants, Cereals, Millets, Pulses, Oil yielding plants, Spices
and condiments, Beverage plants

UNIT -5 Plants of medicina importance, Fumitories and Masticatories, Fibres, Wood,
Energy Plantation: Petrocrops and Firewood

Suggested Readings:

1. Carlquist, S.C. (1961),Comparative Plant Anatomy Holt, Rinehart and Winston, New Y ork
Press.

2. Carlquist S. (2001), Comparative Wood Anatomy Systematic, Ecological and Evolutionary
Aspects of Dicotyledon Wood.

3. Cutter, Elizabeth (1969), Plant Anatomy part —I Cells and Tissues IInd edition,Edward
Arnold,London

4. Cutter, Elizabeth (1971), Plant Anatomy Part- Il Organs ,Edward Arnold London

5. Dickison W.C. (2000), Integrative Plant Anatomy. Academic Press

6. Eames, Arthur J. & Mac Daniels Laurence H. (1951), An Introduction To Plant Anatomy,
McGraw Hill.

7. Esau, Katherine, (1965), Plant Anatomy, , John Wiley and Sons. Inc, New Y ork.




8. Esau, Katherine, (1960), Anatomy of seed Plants. Wiley, New Y ork.

9. Evert, Ray. F. (1960), Esau’s Plant Anatomy. John Wiley & Sons.

10. Fahn, A. (1982), Plant Anatomy Vol | and Vol Il Pergamon Press. Oxford New Y ork.
11. Jane F.W (1934)-Aspects of the Study of Wood Anatomy. Science Reviews2000 Ltd.
12. J. Mauseth, James D. (1988) Plant Anatomy. Benjamin/Cummings.

M.Sc. BOTANY Third Semester

COURSE CODE: MBT-305: C02 COURSE TYPE: ECC/CB

COURSETITLE: DEVELOPMENTAL BIOLOGY

CREDIT: 8 HOURSE: 135

THEORY: 6

| PRACTICAL: 2 THEORY: 90 | PRACTICAL: 45

MARKS

THEORY : 100 (30+70) | PRACTICAL: 25

OBJECTIVES: This course is aimed towords generating fundamental knowledge, concepts and
dimensions of internal tissue system of plants and development of stem, root, flower and

embryo.

UNIT -1

Archegoniatae : Comparative morphology and developmental anatomy of
Hepaticae, Anthocerotae and Musci. Comparative anatomy of vegetative organs of
Pteridophytes. Study of stem apex, leaf initiation and early leaf ontogeny in ferns.
Development of long and short shoots. Origin and pattern of development of
cortex, pith and procambium in conifers.

UNIT -2

Vascular Plants : Meristems; patterns of cell fate, determination and lineage in root
and shoot. Leaf growth and differentiation. Secondary growth. Wood development
and its diversity. Cambial variants. Ultrastructure and control of xylem and phloem
differentiation. Secretory ducts and laticifers. Flower, seed and fruit anatomy.
Patterns of evolution in seed. Anatomical adaptationsfor specia habitates, biotic
and abiotic stresses.

UNIT -3

Development of Flower : Transition to flowering-vegetative to reproductive
evocation. Floral homeotic mutations in Arabidopsis, Antirrhinum and Petunia
Axis development in flower. Gender expression in monoecious and dioecious

plants.
Develpmenta biology of male and female gametophytes: Regulation of anther and
ovule devel opment. Microsporogenesis and microgametogenesis.

Megasoprogenesis and megagametogenesis. Male sterility- mechanism and
applications. Pollen embryogenesis.

UNIT -4

Pollen-Pistil Interaction: In vivo and in vitro pollen germination. Pollen tube
growth and guidance. Double fertilization. Self-compatibility mechanisms,
incongruity.

UNIT -5

Embryogenesis and seed development: Polarity during embryogenesis, Pattern
mutants. In vitro fertilization, Endosperm development, Apomixis, Polyembryony,
Somatic embryogenesis.




Suggested Readings:-

1. Bhatnagar S.P. and Moitra A.(2005) Gymnosperms, New Age Interactive(P) Ltd. Publishers, New
Delhi.

Carlquist S.(2001). Comparative Wood Anatomy, Springer-Verlag, Germany.

Culter D.F.(1978). Applied Plant Anatomy, Longman, United Kingdom.

Howell S.H.(1998), Molecular Genetics of Plant development, Cambridge University Press.
Leyser O. and Day S.(2003), Mechanism of Plant Development, Blackwell Press.

Parihar N.S5.(1993), An Introduction to Embryophyta: Vol. |- Bryophyta, Vol. lI- Pteridophyta,
Central Book Dept. Allahabad.

Raghavan V. (2000) Developmental Biology of Flowering Plants, Cambridge University Press.
8. Richards A.J.(1986), Plant Breeding System, George Allen and Unwin.

9. Shivanna K.R.(2003), Pollen biology and Biotechnology, Science Publishers.

o vk wnN
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M.Sc. BOTANY Third Semester

COURSE CODE: MBT-305: C03 COURSE TYPE: ECC/CB

COURSE TITLE: BIOSTATISTICS

CREDIT: 8 HOURSE: 135

THEORY: 6 | PRACTICAL: 2 THEORY: 90 | PRACTICAL: 45
MARKS

THEORY : 100 (30+70) | PRACTICAL: 25

OBJECTIVES: This course is aimed towords generating fundamental knowledge, concepts and
dimensions of importance and applications of Biostatistics in Plant Sciences.

UNIT-1

Unit-1 Scope of Biostatistics, variables in biology, collection, classification,
tabulation of data. Frequency distribution, Diagrammatic and graphical
presentation of statistical data, Sampling techniques. Measures of central location
and dispersion,Simple measure of skewness and Kurtosi, Probability, conditional
probability.

UNIT -2

Unit-2 Binomial, Poisson and Norma Distribution Correlation and Regression,
Least Square method of fitting, Standard error of estimate, Correlation and
regression coefficient. Basic idea of significance testing, level of significance,
students,’t’test, y* (chi-square) test and F-test, Analysis of variance.

UNIT -3

Unit-3 Biologica databases, EMBL, DDBJ, TAIR, KEGG, Swis-prot, Optimal
Pairwise Alignment- Biological Sequences and the Exact String Matching
Problem-Fast Alignments: Genome Comparisons and Database Searches

UNIT -4

Unit-4 Multiple Sequence Alignment-Sequence Profiles and Hidden Markov
Models.- Gene Prediction-Phylogeny-Sequence Variation and Molecular
Evolution

UNIT -5

Unit-5 Testing Evolutionary Hypotheses, In silico analysis of phylogeny,
construction of phylogenetic tree, dendrogram, Computational phylogenetics,
Construction of QTL mapping, Microarray data anaysis.

Suggested Readings:




1. Benard, A. Rosner, 2006. Fundamentals of Biostatics. Thompson Publication.

Canada

2. Khan and Khanam. 2003. Fundamental of Biostatistics. Ukaaz Publications.
Hyderabad.
3. Krawetz. 2003. Introduction to Bioinformatics. A theoretical and Practical Approach.
Humana Press. USA.

4., Migud and Rade.

Press.Utah. USA.

2003. Bioinformatics and Genome.

LBT311: Based on papers MBT 301, MBT302 and MBT303
LBT312: Based on papers MBT 304 and MBT 305

Horizon Scientific

SEMESTER-IV
Course Code | Course Type | CourseTitle Marks | Credits
MBT-401 CCC PLANT BIOCHEMISTRY 100 6
MBT-402 CCC PLANT PATHOLOGY 100 6
MBT-403 CCC INSTRUMENTATION, MOLECULAR 100 6
TECHNIQUES AND BIOINFORMATICS
MBT-404 SSC/PRJ DISSERTATION 100 6
ECC/CB D01 - ETHNOBOTANYAND 100 6
MBT-405 CONSERVATION
(ELECTIVE OF TRADITIONAL KNOWLEDGE
PAPER) ECC/CB D02 - PLANT RESOURCE UTILIZATION
AND CONSERVATION
ECC/CB D03 -PLANT QUARANTINE
LBT-411 CCC Based on papers MBT401 and MBT402 50 4
LBT-412 CCC & ECC | Based on papers MBT403 and MBT405 50 4




M.Sc. BOTANY FOURTH Semester

COURSE CODE: MBT-401 : COURSE TYPE: CCC

COURSE TITLE: PLANT BIOCHEMISTRY

CREDIT: 8 HOURSE: 135

THEORY: 6 | PRACTICAL: 2 THEORY: 90 | PRACTICAL: 45
MARKS

THEORY : 100 (30+70) | PRACTICAL: 25

OBJECTIVES: This course is aimed towords generating fundamental knowledge, concepts and
dimensions of importance and applications of Biochemical Compounds of Plants.

UNIT -1

Law of mass action, dissociation of water and its ion product (Kw), pH, ionization
of weak acids and weak bases, the Henderson-Hasselbalch equation, physiological
buffers.

Biochemical energetics. General concept, laws of thermodynamics, entropy,
enthalpy, free energy, redox potential, energy rich phosphorus compounds

UNIT -2

Biosynthesis and degradation of carbohydrates in higher plants Structure of
protein, Ramchandran plot Biosynthesis of fatty acids, 13 oxidation of fatty acids,
glyoxylate cycle

UNIT -3

Enzymology: General aspects, prosthetic groups and coenzymes, mechanism of
action, kinetics, Michaelis- Menton equation, factors affecting enzyme catalysis,
enzyme inhibition, regulatory enzymes, isoenzymes, ribozymes

UNIT -4

Biological Nitrogen Fixation: Nitrogenase enzyme, substrate for nitrogenase,
reaction mechanism, strategies to exclude oxygen and need to control hydrogen
evolution

Inorganic nitrogen metabolism: Introduction, nitrate transport, nitrate and nitrite
reductases, inhibitors, localization and regulation of nitrate and nitrite reductases,
pathways of ammonia assimilation, regulation of nitrogen assimilation

UNIT -5

Sulphur and phosphorus metabolism: Sulphate uptake, activation and transfer,
assimilatory pathways of sulphate reduction, transport and assimilation of
phosphate




Suggested readings.

1. Wilson, K. and Walker, J., 2000, Practical Biochemistry: principles & technigues. Cambridge
University Press. ISBN 0521799651.

2. Buchanan, B., Gruissem, W., & Jones, R.L., 2002, Biochemistry and Molecular Biology of
Plants. American Society of PlantBiologists, USA.

3. Watson, JD, Baker, TA, Bell, SP, Gann, A, Levine, M and Richard, L. 2008. Molecular
Biology of the Gene. Pearson Education Inc.

4. Nelson, D .L. and Cox, M.M., 2008, Lehninger Principles of Biochemistry, W. H. Freeman &
Co, New York, USA

5. Murray, R, Murray, RK, Bender, D, Gotham, KM, Kennelly, PJ, Rodwell, V and Weil, PA.
2012. Harper’s Illustrated Biochemistry McGraw Hill

6. Wilhelm Gruissem, Russell L.Jones, 2000, Biochemistry and molecular biology of plants.
American Society of Plant Physiologists,

7. .Berg, M., Tymoczko, JL. & Stryer, L. 2011, Biochemistry, Freeman & Co., New Y ork,
USA.

8. Well, J.H., 1990, General Biochemistry, Wiley Eastern Limited, New Age International
Limited. New Delhi.

9. LeaP.J. and Leegood R.C., 1999, Plant Biochemistry & Molecular Biology, John Wiley &
Sons, NewY ork

M.Sc. BOTANY Fourth Semester
COURSE CODE: MBT-402 COURSE TYPE: CCC
COURSE TITLE: PLANT PATHOLOGY
CREDIT: 8 HOURSE: 135
THEORY': 6 \ PRACTICAL: 2 THEORY': 90 \ PRACTICAL: 45
MARKS
THEORY': 100 (30+70) | PRACTICAL: 25

OBJECTIVES: This course is aimed towords generating fundamental knowledge, concepts and
dimensions of Plant diseases and their control.

UNIT-1 History of plant pathology, identification of symptoms and signs, observation of
symptoms, isolation, growth and identification of causal agents, losses caused by
plant diseases, basic procedure in diagnosis of plant diseases.

UNIT -2 Parasitism and pathogenecity, development of plant diseases, inoculations,
penetration, infection, dissemination of pathogen, oxidative burst, PR proteins,
SAR, phytoalexins, factors affecting distribution of disease.

UNIT -3 Pathogenesis, Chemical weapons of pathogens, microbia toxins, growth
regulators and detoxification of antimicrobial molecules in disease development
Pre-existing defense structures, pre-existing chemical defense, induced structural
and biochemical defense.

UNIT -4 Nature and properties of pathogenic bacteria, viruses, mycoplasma and
nematodes, symptoms, transmission, characterization. Study of plant disease
caused by Bacteria, Viruses, Mycoplasma and Nematodes and their control




measures.

UNIT -5

Study of fungal diseases, symptoms caused by fungi on plants, mechanisms of
infection, penetration, colonization and their control measures. Genera account
of some important fungal diseases of economically important crops of central
Indiaand their control measures.

Suggested Readings.
. Aggrawa Ashok and Mehrotra R S. 2002. Plant Pathology. Tata Mcgraw Hill, 2nd
edition. Mumbai.

wn

Agrios George N. 2005. Plant Pathology, Academic Press, 5th Edition. UK.
Robert B. 2008. Plant Pathology: Techniques and Protocols (Methods in Molecular

Biology), Humana Press. USA.
4. Gail L. Schumann and Cleora J. D'Arcy 2009. Essential Plant Pathology, 2nd
Edition. American Phytopathologica Society. USA.

5. SharmaP. 2006. Plant Pathology, Alpha Science International Ltd. New Delhi.
6. Trigiano Robert N. 2007. Plant Pathology Concepts and Laboratory Exercises. 2nd
Edition, CRC Press. U.K
M.Sc. BOTANY Fourth Semester
COURSE CODE: MBT-403 COURSE TYPE: CCC
COURSE TITLE: INSTRUMENTATION, MOLECULAR TECHNIQUES AND BIOINFORMATICS
CREDIT: 8 HOURSE: 135
THEORY: 6 | PRACTICAL: 2 THEORY: 90 | PRACTICAL: 45
MARKS

THEORY : 100 (30+70) | PRACTICAL: 25

OBJECTIVES: This course is aimed towords generating fundamental knowledge, concepts and
dimensions of importance and applications of Modern techniques in Plant Science.

UNIT -1

Microscopy: Bright-field microscope, Dark-field, Phase-contrast, Differential
interference contrast, Fluorescence, Transmission and scanning electron
microscopy, confocal microscopy; Staining of different cells, cell organelles and
tissues.

UNIT -2

Chromatography: Thin layer, ion exchange, gd filtration, affinity
chromatography, GLC, HPLC.  Spectroscopy: Beer-Lambert's law, molar
extinction coefficient and calculation, Absorption spectrum, Colorimeter and UV -
Vis Spectrophotometer, Nuclear Magnetic Resonance (NMR). ESI MS, MALDI-
TOF

Application of tracer techniques in biology, radioactive isotopes, autoradiography

UNIT -3

Electrophoresis. Polyacrylamide Gel Electrophoresis (PAGE), Agarose Gel
Electrophoresis (AGE), native-Page, SDS-PAGE, Isodectric focusing (IEF), 2D-




electrophoresis
Isolation and purification of genomic and plasmid DNA, RNA and proteins
Blotting Technique: Southern, Northern and Western blotting

UNIT -4 DNA Amplification: PCR, RT-PCR, genome mapping and expression anaysis,
RFLP, RAPD, AFLP, In situ hybridization, FISH, EST, Microarray

UNIT -5 Bioinformatics: Bioinformatics in genome sequencing and annotation; Databases -
NCBI, EMBL, DDBJ, Genbank, Pubmed, Patent databases, TAIR, PDB, ATIDB.
Onlinetools - BLAST, ORF finder, Primer3, protein motif and structure prediction
tools.

Suggested Readings:

1. Becker, M, Caldwell, GA & Zachgo, EA (1996). Biotechnology: A Laboratory Course,
Academic Press, Inc, San Diego,California

2. Wilson, K, Walker, J (1997). Principles and Techniques of Biochemistry and Molecular
Biology,

Cambridge University Press, Cambridge

3. Sambrook, J, Fritsch EF, Maiatis, T (2000). Molecular Cloning: A Laboratory Manua Cold
Spring

Harbor Laboratory Press, New Y ork

4. Primrose, SB (1994). Molecular Biotechnology, Blackwell Scientific Pub, Oxford.

5. Reece, RJ (2004). Analysis of Genes and Genomes, Wiley

6. Arthur, M. 2002. Introduction to Bioinformatics. Oxford University Press. New

Delhi.

7. Krawetz. 2003. Introduction to Bioinformatics: A theoretical and Practical Approach. Humana
Press. USA.

8. Miguel and Rade. 2003. Bioinformatics and Genome. Horizon Scientific Press.Utah. USA.

| MBT-404 [ SSC/PRJ | DISSERTATION | 100 | 6




M.Sc. BOTANY Fourth Semester

COURSE CODE: MBT-405: DO1 COURSE TYPE: ECC/CB

COURSE TITLE: ETHNOBOTANY AND CONSERVATION OF TRADITIONAL
KNOWLEDGE

CREDIT: 8 HOURSE: 135
THEORY: 6 | PRACTICAL: 2 THEORY: 90 | PRACTICAL: 45
MARKS
THEORY': 100 (30+70) | PRACTICAL: 25

OBJECTIVES: This course is aimed towords generating fundamental knowledge, concepts and
dimensions of importance and applications of Loca Plants and Traditional Knowladge.

UNIT -1 Ethnobotany: Knowledge of culture and belief, Introduction and relevance in the
modern context, documentation of Ethnobotanical wisdom

UNIT -2 The centres of Ethnobotanical studies in the world, Ethnobotanical Hot Spots,
Scope of Ethnobotanical research in Chhattisgarh, Plants in magico-religious
beliefs, socia customs and beliefs

UNIT -3 Tribal societies of Chhattisgarh: origin, customs and beliefs

UNIT -4 Plants in Traditiona medical practices, Ethnoveterinary medicines, Important
ethnobotanical drugs of India, WHO and Ethno-directed drug discovery

UNIT -5 Conservation of Traditional Knowledge, IPR, Convention on Biodiversity,
Conservation of Biodiversity, Conservation strategies, IUCN Red list categories

Suggested Readings:

1.Brain K.R, and Turner T.D. 1976. The Practical evaluation of Phytopharmaceuticals. Bristol Wright-
Scientehnica. Italy.

2.Chopra, R.N., Nayar S.L. and Chopara I.C. 1956. Glossary of Indian Medicinal plants. CSIR. New
Delhi.

3.Das, A.P. and Pandey, A.K. 2007. Advances in Ethnobotany. Bishen Singh and Mahendra Pal Singh,
Dehradun.

4. Jain and Mudgal. 1996. Dictionary of Ethnobotany. Deep Publication, Delhi.




5. Jain, S.K. 1990. Contributions of Indian Ethnobotany. Scientific publishers, Jodhpur.
6. Jain, S.K. 1995. Manual of Ethnobotany, Scientific Publishers, Jodhpur.
7.Kokate C. K., Purohit A. P. and Gokhale S. B. 2003. Pharmacognosy 22nd Edition, Nirali Prakashan.

Pune.

8.Mukherjee P.K. 2002. Quality control of Herbal Drugs — An approach to Evaluation of Botanicals,
Business Horizons, New Delhi, 1st Edition.
9.Trease G. E. and Evans, W. C. 2006. Pharmacognosy. 10t Edition, Williams and Wilkins, Baltimore.

USA.
M.Sc. BOTANY Fourth Semester
COURSE CODE: MBT-405 : D02 COURSE TY PE: ECC/CB
COURSE TITLE: Plant Resour ce Utilization and Conservation

CREDIT: 8 HOURSE: 135
THEORY: 6 | PRACTICAL: 2 THEORY: 90 | PRACTICAL: 45

MARKS

THEORY : 100 (30+70) | PRACTICAL: 25

OBJECTIVES: This course is aimed towords generating fundamental knowledge, concepts and
dimensions of importance and applications of Microbes.

UNIT-1

General aspects on resource types. Renewable resources, non-renewable
resources, Resource degradation, Resource conservation; Natura resources,
biological resources, plants as natural resources

UNIT -2

Utilization of plant resources, Bio-control- soruces and advantages, Bio-control as
agribusiness, Untapped potential plant resources, seaweeds as potential resources—
food, fodder and biofertilizer; Plant resources used in cosmetics, aromatics and
pharmaceuticals, fibres; forest as potential resources: vegetable oil yielding plants,
bioenergy

UNIT -3

Biodiversity, Levels and types of biodiversity, uses of biodiversity, Distribution of

biodiversity, Regional pattern of biodiversity, Hot spots of biodiversity, Threats to
biodiversity — Habitat loss and fragmentation, Alien invasive species, disturbance
and pollution, harvesting and overexploitaion.

UNIT -4

An overview of Indian biodiversity; Biogeographic regions (zone) of India; Hot
spots of Indian biodiversity; Status of biodiversity conservation in India; Protected
area network of India; The Biological Diversity Act 2002; Bio-prospecting —
Biochemical resources from plants.




UNIT -5 Conservation of Biodiversity; IUCN red list categories, In situ conservation
strategies — Protected areas, Biosphere reserves; Ex-situ conservation strategies —
Restoration of endangered species, Sustainable use and public participation;
International efforts for conserving biodiversity

Suggested Readings:

1. Chandel K. P. S. Shukla G. and Sharma Nedlam.1996. .Biodiversity in Medicina and
Aromatic Plants in India — Conservation and Utilization, Indian Bureau of Plant Genetic
Resources, New Delhi,

2. Kaufman Peter B. et al. 1999. Natural Products from Plants, CRC Press. UK.

3. Primack R.B. 2000. A Primer of Conservation Biology, Sinauer Asso. Publ., Massachusetts.
USA.

4. Sahoo S. 2002. Plant Resource Utilization. Allied Publishers. Nagpur.

5. Singh JS. Singh SP. and Gupta SR., 2006, Ecology, Environment and Resource
Conservation, S. Chand Publication, New Delhi,

6. Trivedi P.C. and Sharma N. 2010. Plant Resource Utilization and Conservation, Pointer

Publishers. Jaipur.
M.Sc. BOTANY Fourth Semester
COURSE CODE: MBT-405 : D03 COURSE TY PE: ECC/CB
COURSE TITLE: PLANT QUARANTINE

CREDIT: 8 HOURSE: 135
THEORY: 6 | PRACTICAL: 2 THEORY: 90 | PRACTICAL: 45

MARKS

THEORY : 100 (30+70) | PRACTICAL: 25

OBJECTIVES: This course is aimed towords generating fundamental knowledge, concepts and
dimensions of importance and applications of Rules of Plant Quarentine.

UNIT -1 Definition of pest, pesticides and transgenics as per Govt. notification; relative
importance; Quarantine — domestic and International Quarantine restrictions in the
movement of agricultural produce, seeds and planting materials.

UNIT -2 Case histories of exotic pestd/diseases and their status. Plant protection
organization in India. Actsrelated to registration of pesticides and transgenics.

UNIT -3 History of quarantine legislation, PQ Order 2003. Environmental acts, Industrial
registration; APEDA, Import and Export of bio-control agents.

UNIT -4 Identification of pest/disease free areas; contamination of food with toxigens,
microorganisms and their elimination; Symptomatic diagnosis and their techniques
to detect pest/pathogen infestation; VHT and other safer techniques of
disinfestation/ salvaging of infected material.

UNIT -5 WTO regulations; non-tariff barriers; Pest risk analysis, good laboratory practices
for pesticide laboratories; Pesticide industry; Sanitary and Phytosanitary measures.

Suggested Readings:
1 Raeev K & Mukherjee RC.1996.Role of Plant Quarantine in IPM. Aditya Books.




2 Rhower GG. 1991. Regulatory Plant Pest Management. In; Hand book of Pest
Management in Agriculture. 2" Ed. Vol. I ( Ed. David Pimental). CRC Press.

LBT411: Based on papers MBT401 and MBT 402
LBT412: Based on papers MBT403 and MBT405
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GENETICS, MOLECULAK HOLOGY, BIOTECHNOLOGY AND

SECOND PAPER

BUMHEMISTRY
el nand oot arganelles, organization and morphology of chromao.
poies. piant chromosames, cell division, Mendel's laws, pene in-
teractiens, Linkape nnd erpesing aver, cliramasamal sherration

polsploidy, sex linked inheritanee, sex determination, ¢ytoplasmic

inheritanee, pene concepl cisiron, muton, reonrn.
wireleic acids, struckure and [orms of NNA and RNA, DNAS RNA

as groaetic material, replication of DNA, bincbemical end molecn.-
tar baals ef mutation, gonetie code and it properties, mechanism
of transcription and tranalacing in prokaryotes, regulation of gene

rxpression, Operon model.
Recombinant DNA, enzymaes it recombinant DINA technolegy, clon-

ing vectors (Plaamid, Bacteriophages, Cosmids, Phagemids), gene

cloning, PCR. apnlieation of biotecknology, G.M. plants, monoclonal

antibodies, DNA fingerprinting.

Protein : Chemicad composition, primary, secondary and tertiary
structure of proteins. Carbobydrata - general acceant of monogac
charides, disaecharides and polysaecharides.

Fat : Strueture and properties of fats and fatty acids, synthesi

and breakdown.
Enzymes : Nomenclature and classification, co mponents of enryme
theories of enzyme action, enzyme kinetics {Michaelis-Menten con

stant), allostoric enzymes, isorvmos, abzymes, ribozymes, fnctor
affecting enzyme activity.




Far A: Intrmidecibon

 irogramo ertifieats Conre | ClosstB S | " Yaer | vemrshn2Y | Sednac i 2o L
A . Cyurse Code N ZOUHL-TT
2 T_ﬁmmﬂtl: Anbzal Dherxliy: Noa Chondsin sed Cherdsts, Caomperathe Anmoory
) snd Physiology i Monchyrdeex
- ﬁum:ﬂﬂ . T'I'mg_ _ ______
i ]—Frhuqumlt , Mo
(i any}

Caurte Lenraing th-:m conpiciian ol the colrse sidents shantd be abk: o
Chrertey (C1.0T)

* Lewm aboul (ho impeimncey of pymicomseny aad phylopeny W o poon
somereae |tea of rvalmicon of o chordes phyle.
Underrnd the vardoll arpboiofical, Miocdica] sinures sl Amdtion
! cfwemimals of JIRerert phyl
| » Gt the kmmvisdis whou accmmmisvecolegicl and madical signi ficancw ohvarions
| apimz=ls in humen wel iz
»  Lsdersiand the impostirt parksiess inddseir ool meesunes, ]
| Coestpaw o ol e aratomy aod plypsiobogy' of HeedilTererd o of sam=efwralstes,
|4
_ L

Max. Moxks: 5D . Mlin Pasuimg Marks s 17

Pari H: Cnmired of tee Caursc

To{a] Leciures: 60

Ll

\ Toler T Nauof
.LI.'E'IHI'I:.::

— J— - R ——

Tasanamy, Protgcos, Porifirs
Traunomy- Bty kngededpe of Zoo/nglcal Womenclature and Imlormolions] Coda,
Elailieution of Anime Kiogdom wpte  Pwism of pamlomaic sd coslomste mon-
ordates socording s Parker and Heswel 7™ cdfilinn,

Pratocis- Priyhan Pratoaes Crareral desrmciers of e phyd um wd diessification op fn

aides orl (b cawracters i suitiblde exovmpies. Strisure, lif2 Moy ed pathogenicliv of
LA prra e P vicer) Frotocis asd disease_ 12
Forilers Phylumi Porifas: General charmeters of the chylum and Clmasificricos up o

auder witlh chimilcon wed swililde cxsanples. T:.lp shudy ul Sron.

. m

Cuthateinli, Phl}'h:lminl.llﬁ. Nentutkelmintka |
Coslemiernin- PhrlumCoolererata: General characiers of the ghy umand r-mfl‘rﬂﬂnn
"ep 12 order with elemoiers and sultabic exsmples Type Soudy of Dhella
‘Pl ishrnmes - Phylum Pioytel minbes: Geneml sharasies of the phyglum end
wintdfionzian  up e ades  wirk  chopetters s mEmb e ecatmples Ty Studval
1 iwerfluie,
emathantmines- Piniarsbernaaelmonihe: Gepeml chuwcters of [he phylum aod 2
vlasgficalion ¢p to order with charackers and aelphle ecampies. Pebogenic nemaiodes
uf disegsars - . :
nefidin, Arhropade, Mol : :
Anpelicts Phylum Aradice Gereml Charaeiers of the phylum and clo Hoosow ap o
wailh charesters ek suitabde ox ple s, T ypes Sucly oof Fanhwarm {Plerethins). I
rihropeds ~ Phydum Ariheopeds: Genesl Charmciers nf the phylom and clsvilicaion
to order whth chaacises and switeble cxamplm Type study of Prawn  Imegls = 8
ol bt disygrer.
tathumcy - Phy/um Molleves: Senerd charciers ol thy phyfum o chas. licson up 1
order =ith characters sl sulletle sxamples Type Pudy af P 4




 Frllnodecnaie, Hemickorda i, Claxsificution of Clsdaty = t
hinodermata - Pirylum Echinotcrmata: Ceneral chormcterns of the phylum amd
ifieation wp 1o osb willl chameiwr and sultabie exmlipies. Tyme oy of
tnrfirhdd averinm),
| Hermichorduta - Fiw:uw Hemichontaie: Cheieva! characters of the Ayl et nondkse
I and relationgtip whi ror-checdalcs md ¢hrovdutes, Type swdy ofBal mopie oo

[ ' Comparative Aunramy apd Physlclogy  of Noachordmier  Codom ssd
| costninductsin Non- chordate, Lospmotory organs nad locommotion it Nen- phorime.
W Pullen of feeding and digsslion in lower Ffeinnonm. Cawmparlive sprioimy omd, '
physiclory of respinalion and exerstion in Mas- chordate, Po itive. ditfaced and 1
BlvimCe reervous sysiem 1n Mon- chondnte, Repiodesiion in Non-chamdates, '

F?ﬁ%ﬁ!—: Locometary orgel, Seclitie tnd digemion, romimdas, Iemaionn] Comision oo Zoulosical
Nomeneiturs (ICZN), Clwsslfonion, Pmtesos, Clesifcation. Liver Fluke  Trochnshon. A iyl
| Crumacsa fares . Fohivodermata larva

i . — - . _ —

Fart C -Leur nicg Aewonce
Text Epake. Aeferenst Buoks, LMo Besor o —
Farke, I, Hawall. Wi, "A Teud Rook of Coctopy™ VIl ediiica Vol | & I, Taw Price Pablemluns, ,
Twthi, 1900, I
Brrres, KLF, “Invertsbaie Zoology™, V11 Gdltan, Coagaps Leaming. india, 7004, f
Fachenik. JA. ~Bitlogy of te [nvertcrars™ MoGraw . il Edacatings. W11 Edijon M5 |
Sufperick. A, “A S1daly Tedt Book of Zoulogy™, Vekl, Il & Vol 01 Low Price Pubdicamone, Crelhi
LY,
I wsed Dlmend, “Tnveriebrte 2amlogy™ 8., Chead £ Cu., Jodin, 2009,
Mnrden and Yeoma, “Investebrate Toglopy, * S L hand & Crmpany, ke Deihi 2313,
fyprwitl. ¥E “oology For Depree Sipdents: Non-Chaatats™, 5 {mad A Comprany. 2017,
Kaipel. & “dodear Trwt Book ol lnvariebraies™, Rising Publcsion, Meena, 31 7,

- Kaipal, K, “Frotass ke Fchined cmeta {Fiviem Seres)" Bnstage Publibealions, Aecrgd, 2017, .

- Radong, K.Y, (M) Verteenes: Comparslive Anatlomy, Fuscsian. Evolution it axfikion], MoGraw-
Thil

I Jomdow, E. L. and Venma, B, §. (281 1) Chordane Zoolygy { Mal) edilion).

13. Saxesn K. K. o' Sioee, §. (20043 Comparative Anat sy off Vet obeghez {1 oxfitioil.

LY
L '

Lri sem har
= 4

TN

E- Reaarees -
1. SWAYAM- Ttz fovvaymen gow. ivnploves Tasarc et |
4 humsi{facodamc Dom onm
A Jugulfmedineplug, gow -
4. htipeYngn. nion. i, gov
¥, DUSp | ol e rnlng pobat wocdpreg-com
b. My froplogyresgurcus com
4 umtinrstdipita) ey =hbigsyandlNtkgs acin
&. 205 Patnthala [MHAC] Porlah niigg ffegor inBibngl ac in
. Srlence Birect Open Acuins Conledt— DT/ wavw, Sebencadie et com/ ooy Y719 134 30T/ cpa - |
Awuens
0. hetps ffemwankodaeiy I

—— ——— —_— J—




—— —_——

Fart a: Introdactisn B
[rm;nm Conificare e [ (Tass: .50, T Year | Yer: M0 | Sewdn 01T-2021

o I.mu:l:li‘h.‘r: _E EﬂﬂLHET . - _ F
2 Boune THle ell Dinlogy, Misialagy and L‘mgg@w ﬂnunrrlr & Phyvyiology ¢ Cherdatcs
Cowse type |~ _
47| Frorequishia To shady thia coursz. o stedem must Ilwhld Bre o mhjﬂl E:nlu-gv in zhass b2

||_II'4.|:|_||'J
| Tonrse Leaming | Al the o of this course, the modests will be able ;
Do [(C1 »  Understend the bedlo sirnstur. fondionitg of e cefl and oodl avgaredies et
frwhrtamd EHe ol picinbe ol bl e ks rvolved,
[ = Undersrand the timyes, bow tases aye produed frem celfs in v moninal omene
' wxd sbeul any 1ol Auciloning which mey ead o erpm b sl ignant tsgr.,
i @& Dordop an sndrdmdiog of the cvohalon of velubraic e ml:g.rﬂmg
. : siruciare, fundice ang develapment,
- = Undetawd the jnocphologienl, aowiomies| and pinesivleghal mispisior
diverse bk
© » 5 Dewclop en undasiaeding of te evelutian of vertebeaics Thus imguiing,
' Hruclare [eheticn mid developnsn,
b Cradin walue I"ﬂamryfm T
L‘." l‘umf W ki I'!_'Ifx Mnr_IEL | Min Pa.s.s.mg,_hlm‘ki I'i'

— J— -

M B, Conini uf lh{uurl{*
Tl Leciarer 60

AT T ) l Sk
i

 Prokaryolic and EvkaryoHe cells @ Geasral simciuse of prokaryotes, bactoria,
* archaes and evknryoies. Ulim siucture and (nction of exdoplasmic reticulm, |
ribosynes, Ckxhai sppanni, bysssome Mitachosds s nucleer sppamius. i
L Call membrane snd transpor!t meghaxion @ Suchure, composKion, models |
and fanetion. Fluid memic model Jmetional complees. nembnme ecepior 12
modifeations : mizrmwilli, desmazomes and plasmodesmata

‘ Cell eyele, ool plpnating and col) culturing : Cell oyl cell division - miksis

and welosis. Cell divikion chieck poinms and thelr regulatlon. Role of growh l
Macoas. Programsated cell deatly [Apopiosis).

" n ! Cell regofation and cell signaling : Signaling mokecalcs and Ui cecephon,

' Fynetivhs of o2l supfate recepiord, Reps ldlicn of signaling paihnays. -
| Cell enliure : Types ol'cell oukure - mondlxyer and suspension cultue, Types

‘ of cultare modia. Daxic phesecicrisiics ol visswe culire medin. Tiapue eyl

_ 00 engingering. N
Strutiure and Fanciional & ﬂgnmunu: of aniesl Kaswes © BErogunn s .
tesucs, Epithdaal lissoe: types. streclune and chureeteristics. Exoerine and

|
| =ndceride glonds: wype end strucuze. Struciyse end fuogtion of loose. rense ond 1"
I

i adiposc tlssoe. Muscular fiscue: [hira structure of smooth, skeletal and condine
muszles. Musele soninicfion. hembrare of the Bmaln and =pinaf cond,

Sivuctery mamd fupctiun of ldieguwent, sheberal, digesive, clreulaiory
1rslap
[ntcgnmcat : Stueiers of intcpumcat from fish 16 mammalz, Funelion of
integurment. Epidesmol and desnal devivalives of inlcgamanl and Lhaeir
lured el sigei ficarice-
v ' Skelct] ayatcmn | Compurative stcauwt of pelvic and pectornl girdles from ©
i [ishes Lend i ginioks #4d bony) 10 mammals '
! ' Digesiive system @ Dentilion in mammsk. Comparnive sindy of aliaeman -
carmb md digsiler pland from fish o me:mmat. Phasmlagy of dipesiion in
. mamnial, )



i Ciruwlatary system: Evolution uf scrtic arches and ther sigaificance Strusiune

und pvolution of hear in vertebraies. Cundiag sysle Bleod | Compasition ard
i Tactiar, .
'Structure 2ad fanchian of dremlutory, eoplrafory, excrotory, reprodwdtive
wiel endocrine gystem
Respiratory system : Aquntic s termesirinf prspiearion. Compererive enmomy
of hangs in wmphiblan, reptile. bird and magmals.
v Exereiury system @ Physiology of exeretion, orine formation,
Repraduetive systed 5 Comparative dotails of restes and wrtries from fishas o 12
mammelc Farage and mensirual cyele, :
Erdocrine systont : Types ond functiona! significance of erdocrine glands ane |
hommoaes.
MBeroonds Tims, Endoaios glands Girdla, O, signalie Ol Fylinme. Eaoistps. © Treutalon svadiin,
Annte anches, 1 bon, Reprxjueive ovide. )

—_— - - - ——— - ———— Y — - — -—

_ Purtl” Lesraing Resomeee
Ty Beoks Rrfarence Booko, Dilier Repu P -
I 1, Books of M. P. Hindi Granth Acaccy
2. Rasogh ¥, B. : Imroduction w Cyiclopy
% Cell Bivlogy wnd Mnlvtolker Biology © M. Aouimugam ;
4, el Biology 1 M. A '
3. Maleenlat Cell Bidlomy | M. Arumumen
6. Cel Bislygy. Genedcs, Molbcuiar Bigkogy snd Evolmigr | Vorma F. 5., Agmwal V, K
7. "Sheelar end Binachi ; Coll and Meieculer Bialogy
1. Xarp: <el and Molegular Rinlaoy
* G De Robetis : Cell and Molecular Bology
L {0, PowesC, . ; Cell Biafogy
LI- A Texrkosk of Animnl Hisrolopy @ AL K Berry, Embey Mublicatizn, Dethi
12 A Terlbook ol Hislology ead Pravvical guide: ). P Gunesesram
b 15, Animal Gl Culrore ; K Froshuey
5. Anlnal Calf and Tissue Callure : Shlvargi Mathy:
15 Chorcate Zeology & R L. Kogpat & 1 5. Verme
|6, Modern Tet Book of Zoclogy - Verchrae - it 1. Kiotpat
17. A l'exi Hoak of Cherdaies : A, Thengmmani. . Arumugam. Stias Puplicstis
I£. Blalagy ef animils, Velume - 1. Sinha, Adhikar, Gangeh
19, Ceanparst +e Armtomy of verebrares, 3™ edidon ; R. Ko Sesena, Sunity Ssxano
2(. Comnpartive Anniomy and Developmizntsl Bivlogy : Kutpal. Shaary ard Stk
21. Chordate and Comparitive Anstemy B L. Kotpal
L 2. Chordete Zoology @ Jundan E., L. 20d ¥emmz P8,
23 Anstamy ol Chordses, 4 edillon - Weicher C. X.
&1, Conpemiive verieorss Amatems < L, [1. Hymen
E-Resyunmy -
| SWAY AM. hpst s wopmm. o, ingspie efsenmll T e
' L hdpes weadern oud Lo
. A g mgtinarius poy
‘ 4. g eaeic Alinlodiogey

5. pdpme zanlCuY e nifg Do inG v podeTE Cam

E. e rel Gy osGrun s o

T htnionn} digial lisewey — Bos 3 vl 8 hyp.ge, (1t

T, -G Paahstialz (MG IR D) Posat, nonesss e g il funda=in

8. Seicvas Dupeet Opes Azeest Conterd - Whps Viwwn. e gnoeioeyt g0 ‘vhenk 578 B4334NI8 open

' — hgueat
‘ 9. [ty unkash we i
I e
--.-"'I 1K
G,
























(iv)
g - AN (@) 97 ORR : wREw Ty e
(@) A : | g iy, ey

A 9T 3R ey

H= ARG F1 fagreand

AR Wishdl, TaRs
(@) el QERIE g & wiaes,

fafy= g & fmzro ux

i AT : Tl AT @ Uh-Toh W99 Y91 0T | T
ﬁaiﬁﬁa;ﬁmmmﬁmm%ww@ﬁisﬂﬁqmw
A 'F AR 'Y é‘iﬂ@mm 8 Td 7 375 B | WSTIR F
ot 75 Feif & '



i R T L TR
:%' rﬁ LA . Z ac il

A & [tk R
':._5'..I'. s T - '
:-_-_'.,'!_':-a"‘_' T,

=<t wmet (v uv-w)
- 75
A sy -
gue(® Frafafiae s orewil S e mbm e - Meh-35
1. TR TET - it ol yrafrem
V2, AT - qE| ol W9 5 T
3. AR YROT HUETA - AP
4, FoEHT - S CECE
5. W TS Oy - 7 HETeOT-RETeT
HUE (@) < v ot 39 Pafae = HE-16
1. WRIETEEN |Ey
2, Hilear =t v
3. Taewd =iy = wrey
4, T ST .
L LET 0 F i G e i Fieh-24
W, e, Ry, Rnar ferdey
oo, A e Rt
AR = ; AT F < & ormg
'lﬂilfﬁ-ﬁﬂﬁﬁ
W -1 =i o aEfEET e el st v, difear it A

U] 2T RIS H WA S R SR T vy w6 e,
eI W

T : SIS 3TATey W e A, e, faarfadh
=Y, wpawe T8 1 B Ay, T

TR e ; 1. FEES S ATER- S 4 w4 o,
l‘ﬁ E '?- \ E



o me e AR T T B RR L L YN N M L. . . . .

S —

(it )

ST UTGARA (WHT - 3)
feedt s (e vt

Ty i -
TG -~ UE

T -

(%) =T« Qe
(W)  Fa7 =) Nt

1. THERTE SE
2. i Pt
3. SRS YTE
4. To=mms S
() %ﬁﬁmﬁhmum
1. foae == a3
2. Tafy g v
3. iy o T
4, TTA-AEH WET
5. -S4 HEAl
& TEwm RvE TET
9, - WY WA
. 8. FTFH W
(@) = ; e whvh
(®) IR T A SR
1, 49
2. Ay
3. SR
4. A9
5, STTIRER
6. oA









































































Loolopy
B.S¢. Part Iy I018-19

WGY Paper-|

Ecokogy MICROBIOLOGY AND MEDICAL ZOOLOGY

Aims and scopes of ecalogy

Major veisyeioms of the world-Brief introduct;
Comrnunilies and ecosystem

Bio-yzo chernical cyrles

Air & weter pol hutiom

Ecolamcal succession

ynit: |

guit: 11 (Enviroaments] Biology)
+  Lawsy of fimiting factor
« Foodchmnin ﬁ'!.'!h waler ECOsYStem
- Energy flow in ecosystem- Trophic levels
« Coascrvaiion of naural ryources
= Environmental impact asscssment

Bedi: I (Toxicwlogy)

Definitict and classificauon of Toxicasts

Basic Concept of wxicology

Prinsipal of systematic wxicology

Heavy metal Toxicity (Areenic, Murcary, Laad, Cadoium)
Animal poisdng- snake venom, scorpion & bee poisoning
Food poisoning

Unit: XV {Micrahlaiogy)

Geueral ! spplicd microbolagy

Microbiology of domestic water and scwage

Microbiclogy of milk & mlk products

Indusirizl microbiclegy: fermentation process, production of penicillin, a)cuhalic
bieyerages, hiokeaching.

Unie: ¥ (Miedical Zoslagy)
. .iI-IH:f intrnduction o pathogenic microorganisars, Rickelssia, Spirochasies, ATDS and
yohoid
" Brief accoun of life history & pachogenizily of the following prthogens with reference
o rman: prophylanis & Teatent
Pathogmic proozoan's- Entemoeba, Trypanoasome & Plasmodinm
Nematode pathogenic parasites of man
Vietor neects
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Faper 1]
gmnﬁ'l%ﬂé‘imw EOGY, BIOCHEMISTRY, BOTECHNOLOGY ANT

vl 1 {Genetian) .
+ Lmkage & Inqhge Maps. Scx Deterningtipon,
- Geno interacion- Incomplape dominange &

Camplementary gene, Epistasia Lea) gene, Pleiotupic genc and muliiple alteles.
»  Miuation: Gene end chromosomag; MG oy

« Human peoetics: chromosmpal alierati

ind Sex Linbuge
Codorwinance, Supplememtary genr.

imefcher
3 on: Down, Edward, itateu, Tumer and K
Symdrorae Sngle gene disordary: Alkaptanuria, Phenyikstomuria, Sickle cell anemia, b )/ 16
albinism and caloyr blindnesy o
Gndt: 11 (Cell Physialagy)
Crenreral idea abour pH & byuffer
Trarsport 8cross mambrane:

Diffusion snd Osmaais
Active wanspor in mit it & endoplasmic reticulum
Errryrmea-classification and Action

Unie: 111 (Blocheminry)

Amino acids & peptides. Basic sruciure % bialogical funcritn )
Carboliysiraie & its mctabolism- Glycogeness; Gluorieogenesis; Glycolyais,
Chycogenalvsis: Coni-gyele

»  Lipid mstebolism- Oxidahon

*  Protoin Catabolisre-

of glycercl; Ontidotion of faty acids
Dreamination, transamination, wansmethylatian

Unit: IV (Blatechnoiogy)
*  Application of Biotechnology
*  Recombinani DNA & Genc cloming

* Clooed genes & olhes ool of bictechnoiogy (Tissus culture, Hybridoma, Trasgesic
Animmals and Grae library)

Unit: v (Biosechtlymen)
1. Frincigles & techmigues about the fasilowmg:
[i) pH meter
(i) Colorimetar
i) Mieroscopy- Light microscopes: Compound, Phase eomtrast £ Rlopiron TiCtoscopes
{iv} Cantrifuge

(v) Separation of hiomolecules hy chromatograply & elertrophoresig
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e Paper-1l
SOLID STATE PHYSICS, 30LID STATE DEVICES AND RLECTRONICS

U"‘l:lﬁmuphnusmdmyndﬁmmmmnuu[mm, scven crystal system, Cubic
| mmwpm,ﬂmuiﬂm,mmﬁxmmw
w.?:lhginmlida, classificstion. Cohesive enargy of solid, Madelusg consiant,
2 m:f Diw, Speciflc heat of solida, ciassical theory (Dulong-Petits Ww),
Eilﬁﬂn_ mtiu.vibmﬁunnlnwduntmdhnmlmllmwm

Unit}2 Fres election model of & ' .
. MSMﬁmWWM' 3
Mpnnudll.mnshyufmFumim.WBmdlhlnﬂd[Em:r

Permy model without mathematieat details), Differance betwesn Metals, Insulator and
; 's theary of din ad

i mmmmmmmmmumm'ﬁﬂ-w“
pﬂphﬂmmdmmﬂmw':mmﬁm““m'
: Wain-Bridge oacillator and Hartloy ozoillator.

and Digital Ciroults, Binary Numbess,

Mw:mbﬂmm
.| 10 Bi :lrmwmmwmmmmmam
j H&NDMMGMHUIMM







' % B3c, Part-1I

! TRERMODYNAMICS, KINETIC THEORY AND STATISTICAL PHYSICS

“‘iJ!Thu lawe of thermodyaamics : The Zeroth law, first law of thermodynsmics, Insemsl

L4

_wulmﬂmcﬁmmuﬂhhmdirmwihhm.cm&mm
H m.muwnfmmmu.cuuﬁummmumw._m
ﬁmymﬁmphm{iiwhmlnwﬁmnfmmwﬂi]m
1 hmmnm[ili)FMMummdew.cmﬂw,
:mnfmme.wmnmmhhmwmw
: nﬂﬂul'u.Enunpyuathemmmmhmhhhs-TMm,Pﬂmiphdlwnf
tutropy. The trermodynamic scale nfwmpmmmﬁwﬂmm

Concept of negative temperature.

Thermodynamic fanctions, Internal eocrgy, Entlnlpy.]{dmholtzﬂ-uﬁmmdﬁi_hb’-
1 Eﬂw,ﬂuwﬂl‘:dmmndynmﬁﬂleqmﬁmmﬁﬂn&wﬁMTﬂw
Energy snd heat capecity equationa Application of Maxwell’s equation i Joule-
{ Thmmmﬂmmmﬁngmmvmduwmm
et equation. Blackbody spectrum, Srefan-Bolizmann law, Wien's displacernent law,
‘ mlh—Jm':hw,mmq.mmmofm































11 Dieleetric & Electric Currents: Dieleciric medium, Polarisation, 12
Displacement vector, Gauss's theorem in dielectrics, Parallel plate
capacitor completely filled with dielectric.

Steady current, current density J, non — steady current an ontinuity
equation, Kirchoff’s law (statement only), Ideal constant — voltage and
constant — current sources, Thevenin theorem, Norton theorem,
Superposition theorem, Reciprocity theorem and maximum power
transfer theorem, Rise and decay of current in LR, CR, LCR circuits.

IV | Magnetism: Magnetostatics; Biot-Savart's law and its applications- straight | 12
conductor, circular coil, solenoid carrying current, Divergence and curl of
magnetic field, Magnetic vector potential, Ampere's circuital law,

Magnetic properties of materials: Magnetic intensity, magnetic induction,
permeability, magnetic susceptibility, Brief introduction of dia, para and
ferro-magnetic materials.

\Y% Electromagnetic Induction: F araday's laws of electromagnetic 12
induction, Lenz's law, self and mutual inductance, L of single coil, M of
two coils, Energy stored in magnetic field.

Maxwell's equations and Electromagnetic wave propagation: Equation of
continuity of current, Displacement current, Maxwell's equations, Wave
equation in free space.

Part C - Learning Resonrce

Text Books, Reference Books, Other Resources

Reference Books:

[. Vector analysis — Schaum’s Outline, M.R. Spiegel, S. Lipschutz, D. Spetiman, 2™ Edn.
2009, McGraw- Hill Education.

Electricity and Magnetism, Edward M. Purcell, 1986, McGraw-Hill Education.

Electricity & Magnetism, J.H. Fewkes & JLYarwood. Vol. I, 1991, Oxford Univ. Press
Electricity and Magnetism, D C Tayal, 1988, Himalaya Publishing House.

University Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cole.

D.J.Griffiths, Introduction to Electrodynamics, 3rd Edn, 1998, Benjamin Cummings.

b

Al

Link for e-Books for Physics:
L. All e-books of physics hitps://www.e-booksdirectory.com/listing. php?category=2
2. Free physics text book in PDF
https://www.motionmountain. net/?gelid=CiwKCAjwmag3kBRB EiwAfANDp5v8Yy6xK1s0K
malQVROAWGchRWIFCCO-vpZK 1jrPoE OAnBg8feqRoCILsQAvD BwE

3. Cambridge University Books for Physics https://www.cambridgeindia.org/
4. Books for solving physics problems hitps://bookhoon. com/en/physics-ebooks










B.A. -1

PSYCHOLOGY

Paper  Name of the Paper Max. Marks ~ Duration
I Basic Psychological Processes 50 3hrs.
Il Psychopathology 50 3hrs.
Il Practicum 50 4Hrs.
PAPER - |
BASIC PSYCHOLOGICAL PROCESSES (Paper Code-0119) M.M.:50

Note: This paper consists of five units. From each unit a minimum of two questions would be set
and the candidates would be required to attempt one from the each unit.

UNIT-1 Introduction: Definition and Goals of psychology; Behaviouristic, Cognitive and
Humanistic; Cross-cultural Perspective; Methods: Experimental, Observational,
Interview, Questionnaire, and Case study.

UNIT-2 Biological bases of behaviour: Genes and Behaviour, The Nervous System: The
Central Nervous System (C.N.S.), The Autonomic Nervous System (A.N.S.) and The
Peripheral Nervous System (P.N.S.); Glands and Hormones, Emotions- Types and
Bodily changes (internal and external).

UNIT-3 Sensory Perceptua Processes: Nature and Types of Sensation, Perception and
Attention: Process, Definition, Types and Determinants, Principles of Perceptual
Organization; lllusion: Nature and Types.

UNIT-4 Learning and Memory: Classical and Operant Conditioning- Basic Processes; Verbal
and Observational Learning; Memory: Sensory (S.M.), Short-term (S.T.M.) and Long-
term (L.T.M.); Forgetting: Process and Theories.

UNIT-5 Cognitive and Non-cognitive processes: Intelligence: Nature and Types; Motivation:
Biogenic and Sociogenic Motives; Thinking process. Nature and Types. Personality:
Nature and Determinants; Approaches to study personality: Trait and Type approaches;
Assessment of Personality.

Reference:

1.14%, 3H0T HAR | AHRI AANAAT | SIRAGTH JhTy |

2.9, N | g A= FAIE |

3.Baron, R.A. & Byrne, D.A. Understanding Behavior. Tokyo: Halt Sounders.
4.Zimbardo, P.G. Psychology. New Y ork: Haper Collings College publishers.
5.Lefton, L. A. (1985). Psychology. Bosten-Allyn publishers.

6.Walser, A.L. (1997).




B.A.-
PSYCHOLOGY
PAPER- ||
PSYCHOPATHOLOGY (Paper Code-0120) M.M.:50

Note: This paper consists of five units. From each unit a minimum of two questions would be set
and the candidates would be required to attempt one from the each unit.

UNIT-1

UNIT-2

UNIT-3

UNIT-4

UNIT-5

Introduction: The concept of Normality and Abnormality; Models of Psychopathology:
Psychodynamic, Behavioral and Cognitive.

Assessment of Psychopathology: Diagnostic Tests, Rating Scales, Clinical Interview,
and Projective Tests.

Anxiety Disorders: Panic Disorder, Phobias, Obsessive Compulsive Disorder (OCD),
and Generalized Anxiety Disorder (GAD).

Mood Disorders: Manic-Depressive Episode and Dysthymia; Personality Disorders.
Paranoid, Schizoid, and Dependent Personality Disorder, Dissociative disorder and
Obesity.

Management of Psychopathology: Stress Management; Medico and Psychosocial
Therapy: Shock therapy, Psychoanalysis, Group therapy and Behavior therapy.

Reference:

1. Lamm, A. (1997). Introduction to psychopathology. NY: Sage.
2. Buss, A. H. (1999). Psychopathology. NY : John Wiley.

3. e a1 fGar | ST FIfase | SR fadie gedd oS |

4. 30, T3 . | ST A | AR XU H |



B.A. -1

PSYCHOLOGY

PAPER- 111

PRACTICUM

Note: This paper consists of two parts:

Part-A

(@) Comprises of laboratory experiments.
(b) Comprises of psychologica testing and understanding of self and others.

Anecdotal Record: Each student will be required to observe the behaviour of pupil in
different setting and select an anecdote to understand, judge and narrate it as objectively as
possible, so as to revea hisher psychological insight existing in that anecdotal behavior. This
record constitutes a part of psychological assessment of the students. Introduction to the

(a) Experiments- (Any five of the following) :-

(1) Effect of Set on Perception

(ii) Effect of Frustration on Performance.
(iii) Division of Attention.

(iv) Learning Curve/ Seria Position Curve.
(v) Retroactive Inhibition.

(Vi) ST.M.

(vii) Concept Formation.

(vii) Judgement of Emotions through facial expressions.

(ix) Personality Test

(b) Psychological Tests (Any four of the following)
(i) Verba/ Nonverbal Intelligence Test/ Performance Tests.

(i) E.P.I./ Personaity
(iv) Depression Scale

(vi) Achievement motivation.

Part-B

(iii) Anxiety test.

(v) Adjustment inventory.

(vii)  Stresstolerance test.

M.M.:50

measures of central tendency and graphical presentation of the ungrouped data.

0w »

D.

Distribution of Marks

Conduction of psychological experiment and reporting

Administration of one psychological test and reporting

Evalution of Practical notebook and Anecdotal record

Viva-voce

15Marks
15Marks
10Marks
10Marks

Note: No condidate will be allowed to appear in the practical examination unless his/her

day-to-day practical work and the report are found satisfactory.

Reference: Choubey, A. (2015). Psycho-lab- Experiment and Test. Raipur: Vaibhav Prakshan.



B.A. -1l

PSYCHOLOGY

Paper  Name of the Paper Max. Marks ~ Duration
I Social Psychology 50 3hrs.
I Psychological Assessment 50 3hrs.
Il Practicum 50 4Hrs.
PAPER - |
SOCIAL PSYCHOLOGY (Paper Code-0189) M.M.:50

Note: This paper consists of five units. From each unit a minimum of two questions would be set
and the candidates would be required to attempt one from the each unit.

UNIT-1 Nature, Goal and Scope of Social Psychology; Methods of socia psychology:
Experimental, Survey, Interview, Observational, and Sociometry; Approaches to the
study of social behavior: Psychoanalytic, Cognitive, and Behavioral.

UNIT-2 Socia Perception: Perception of Self and Others, Impression Formation and its
Determinant, Prosocial Behavior: Co-operation and Helping- Personal, Situational and
Socio-cultural Determinants.

UNIT-3 Stereotypes. Nature and Determinants; Prejudice: Nature and Determinants; Attitudes:
Nature and M easurement; Interpersonal Attraction and Determinants.

UNIT-4 Group Structure and Function: Social Facilitation, Conformity, Cohesiveness, Group
Norms; Leadership: Nature, Types, Characteristics and Functions.

UNIT-5 Socia Issues: Aggression- Determinants, Prevention and Control; Population
Explosion- Nature and Consequences (Socio-cultural); Pollution; Corruption; Mob
Behavior; Gender Discrimination and Child Labour.

Reference:

1. 8, U HAR | FATS FANISIT DI [ORET | ARIAT SRATGTH GehTu |

2. f81 va OF | 9 FAIfAEE & A SR | 7Y, 2 e orpreH |

3. OIS, ofTeraad | §91IST FAITAS @ WUl | ERYAIG 9T YehTH |

4.Baron, R.A. & Byrne, D. Socia Psychology. New Delhi: Prentice Hall Pub.
5. Secord, P.F. & Backman, C.W. (1994). Social psychology. Magraw-Hill.




B.A.-1I
PSYCHOLOGY
PAPER- ||
PSYCHOLOGICAL ASSESSMENT (Paper Code-0190) M.M.:50

Note: This paper consists of five units. From each unit a minimum of two questions would be set
and the candidates would be required to attempt one from the each unit.

UNIT-1 Psychological Assessment: Concept, Difference between Physical and Psychological
assessment, Levels of assessment, Barriers in psychologica assessment,
Unidimensional and Multidimensional assessment.

UNIT-2 Psychological Tests. Concept, Characteristics, and Types- Standardized and Non-
standardised, Group, Performance and Verbal; Uses of psychological tests.

UNIT-3 Test Construction: Steps in test construction, Reliability- Test-retest, Split-half;
Factors affecting reliability; Validity: Content and Predictive; Factors affecting
validity; Norms- Age and Grade.

UNIT-4 Cognitive and Non-cognitive Tests: Cognitive- Introduction to Intelligence, Aptitude,
and Achievement testing; Non-cognitive: Introduction to Personality, Interest, and
Vauetesting.

UNIT-5 Psychological Testing in applied aspects of life: Education, Occupation, Socidl,
Health and Organization; Socio-cultura factorsin psychological assessment.

Reference:

1. Anastasi (1997) Psychological testing, New Y ork : MacGraw-Hill.
2. Ciminero, A.R. (1986) Handbook of Behavioral assessment, New Y ork: John Wiley.
3. Gupta, S.P. (2001). Manovaigyanik Mapan evam Moolyankan. Agra: Sharda Prakashan.



B.A.-1l
PSYCHOLOGY
PAPER- 111
PRACTICUM M.M.:50

Note: This paper consists of two parts:
Part-A

(a) Comprises of laboratory experiments.
(b) Comprises of psychological testing and understanding of self and others.

(a) Experiments (Any five of the following):-

1. Effect of Group on Decision Making.

Socia Facilitation.

Effect of Social setting on Sociometry.

Stereotypes.

Effect of Order of Information on Person-perception.
Effect of Leadership on Performance.

Effect of Cognitive dissonance on Attitude change.
Effect of Communicator's Credibility on Suggestibility.

O N O~ WN

(b) Psychological Tests (Any four of the following):-
. Aggression.

. Deprivation.

. Self-concept.

Dependence proneness scale.

Vaue.

. Vocational Interest.

. Attitude Scale.

. Creativity.

. Personality Test.

©O~NOUDWNPR

Part-B
Field Work

Each student will be required to visit a hospital/ industrial organisation/
educational ingtitution etc. under departmental supervision and shall be preparing his’her
observation report, revealing hisher psychological insight about group dynamics that is
operational in the unit. This record constitutes a part of assessment of field visit.
Measures of central tendency in group data and correlation- Rank order.

Distribution of Marks

A.  Conduction of psychological experiment and reporting 15 marks.
B.  Administration of one psychological test and reporting 15 marks.
C. Evaluation of Practical note book of the field work 10 marks.
D. VivaVoce 10 marks.

Reference: Sharma, R. (2018)- Psycho-laboratory- Experiment and Test. Raipur: Vaibhav Prakshan.



B.A.- 11l
PSYCHOLOGY

Paper  Name of the Paper Max. Marks  Duration
I Psychological Statistics 50 3hrs.
Human Development/
[l Environmental Psychology 50 3hrs.
Il Practicum 50 4Hrs.
PAPER - |

PSYCHOLOGICAL STATISTICS (Paper Code-0250) M.M.: 50

Note: This paper consists of five units. From each unit a minimum of two questions would
be set and the candidates would be required to attempt one from the each unit.

UNIT-1 Statistics: Meaning and Application in psychology; Nature of Score, Categorical
and Continuous variables; Frequency Distribution; Graphic representation of data.

UNIT-2 Measures of Central Tendency: Mean, Median and Mode of grouped and
ungrouped data, Measures of Variability: Range, Standard Deviation (S.D.),
Quartile Deviation (Q.D.), Average Deviation (A.D.), Applications of the
measures of central tendency and variability.

UNIT-3 Nature and Characteristics of Normal Probability Curve (NPC): The concept of
Skewness and Kurtosis, Correlation: Concept, Types and Methods- Rank
Difference and Product Moment (in ungrouped data).

UNIT-4 Inferential statistics: Concept of Null Hypothesis; Level of Significance; Type-I
Error & Type-ll Error, t-test (for uncorrelated data).

UNIT-5 Distribution-free statistics: Chi-square test, Median and Sign test, Applications of
Computer in psychological statistics.

Reference:

1. Siegel, S. (1994). Non parametric statistics. New Y ork: Mcgraw Hill.

2. Garret. Statistics in Psychology and Education. Times of India Publisher.
3. Bfd, T &. | Wikl & qd I |

4. iRe | 79 va e o ARk |



B.A.- 11l
PSYCHOLOGY
PAPER- |1 (Optional)

(A) HUMAN DEVEL OPMENT (Paper Code-0251) M.M.:50

Note: This paper consists of five units. From each unit a minimum of two questions would be
set and the candidates would be required to attempt one from the each unit.

UNIT-I The Concept of Human Development; Theories of Human Development:
Psychoanaytical and Maslow’s (Humanistic); Determinants of Human
Development: Biological, Social, and Cultural; Approaches to study human
development: Longitudina and Cross-sectional.

UNIT-II Socidization: Role of Family, Peers and School; Media and Socialization;
Cognitive Development: Theoritical Perspectives- Piaget’s, Information
Processing, Vygotsky’s.

UNIT-I11 Self and Identity: Emergence of Self; Development of Personal Identity; Identity
Crises; Physical and Sexual Development; Sequential Development of Emotions.

UNIT-1V Development of Morality and Self-control; Development of Gender Differences
and Gender Roles; Role of Marriage, Family and Occupation in Human
Development.

UNIT-V Problems of Aging: Cognitive, Conative, and Affective; Developmental
Disahilities.

Reference:

1.Berk L.E. (1989) Child Development. Boston: Allyn and Bacon.
2.Santrock, JW. (1999). Lifespan Development. New Y ork: McGraw-Hill.
3.Hurlock, E.B. (1997). Developmental Psychology: A Life-span Approach.
4.3, MaelA | fAeprares Aaras |




B.A.- 1l
PSYCHOLOGY
PAPER- |1 (Optional)
(B) ENVIRONMENTAL PSYCHOLOGY (Paper Code-0252) M.M.:50

Note: This paper consists of five units. From each unit a minimum of two questions would
be set and the candidates would be required to attempt one from the each unit.

UNIT-1 Evaluating environmental ethics from values about nature in the ancient Indian
systems; Earth as a living system; Psychological Approaches to the environment:
Eco cultural Psychology (Berry), Bio-social Psychology (Dawson), Ecologica
Psychology (Berkar), and Person Environment Transactions (Sokoals, Itlelson etc.)

UNIT-2 Effects of Environment on Behavior: Noise pollution, Chemical Pollution,
Crowding and Personal space; Effect of Behavior on Environment: Perception,
Preferences and Awareness of environment.

UNIT-3 Human Nature and Environmental Problems; Pro-social and pro environment
Behaviors, Eco-systems and their components; Demography: Mortdity and
Fertility; Resource Use: Common Property Resources; Sustainable Devel opment;
Ecology: Acculturation and Psychological Adaptation.

UNIT-4 Methods: Naturalistic observation and Field surveys, Environmental Assessment:
Naturalistic Observation and Field Surveys, Socio-psychological Dimensions of
environments impact; Environmental deprivation: Nature and Consequences;
Creating environmental awareness. Sociad Movements. Chipko, Tehri, and
Narmada Bachao.

UNIT-5 Applications of Psychology in Man Environment Fit: Education- Classroom
Environment, Industry- Industrial/ Organisational Effectiveness, Health- Physical,
Mental and Spiritual, Social- Communal harmony and National integration.

Reference:

1. Goldsmith, E. (1991). The Way: The Ecological World. Boston: Shambhala.

2. Jain, U. (1987). The Psychological Consequences of Crowding. New Delhi:
Sage.

3. Mishra, R.C., Sinha, D & Berry, JW. (1996). Ecology, Community and Life
style. New Delhi.



B.A. -1l
PSYCHOLOGY
PAPER- 111

PRACTICUM M.M.:50

Note:  This paper consists of two parts:
Part-A

(a) Comprises of laboratory experiments.
(b) Comprises of psychological testing and understanding of self and others.

(a) Experiments (Any five of the following):-

. Bilateral Transfer of Training.

Measurement of Illusion.

. Habit Interference.

. Effect of Need priority on Selection of advertising material.
. Effect of Mental fatigue on Performance.

. Reaction Time.

. Effect of Frustration on Learning.

. Depth perception.

O NN WNPR

(b) Psychological Tests (Any four of the following):-

Level of Aspiration.

Need for Guidance.

Maturity Scale.

Attitude Scale.

Classroom Environment Scale.
Mental Health.

Family Environment Test

Test of Moral Values.

© N ®wWDNPE

Part- B

The condidate will be aloted a topic of the project by the departmental committee.
He/she is required to carry out a small scale project based on a small sample. He/she is
required to complete the project and submit its report in 15-20 pages, covering al the major
steps of scientific enquiry under the supervision of a departmental teacher. This will be the
part of practical work. The suggested areas for the project work are as under Mental Health,
Sibling Rivarly, Deprivation, Identity Crises, Drug Abuse, Aging, Media effect, Woman
employment, Job sotisfaction, Stress, Stress Management, and Problems of Adolescents etc.

Distribution of Marks

Conduction of Experiment - 10 marks

Administration of test - 10 marks

Evaluation of Project Report and Practical record - 10 marks

Viva- Voce - 10 marks
°
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MATHEMATICS

Thety shall be theve theary papers. Two COURMI Ry e e opeunl. Buch paper carrying 5 marks is diviiked kg
fiwe uing and oa b il eaere oyl marks.

B.Se. Part-1l
PAPER -1
ANALYRIS
REAL ANALYHIS
REIT-0 Serien ol arbimary e Comvergeans, diverpowce amd vavillation. Abely and Dirictibet's s,
hultiptication of seriew, Duoghle series, Rartial deriation aml i realiabiline of real-valed imctiong
of two vagipbles, Schwars and Young's theorsn, ImpliciL fibclion theonom, Foorkr serice. Fowsier
EXPANSEON 1 Ptz ivimic Tonctione,

UNITM Rieneaw ititegtral, Ltergrabiliny o Fownsintsses sl rataneetvic ftiones, Tive fandansontal dcorem of
ineprl caknles. Mean valee Meopems of mitegzral vadiulus, Teaprroper integrals and their CERTpoCE.
Cowmparizon roses, Abel's aud Biriehke? sosts, Frudlani's Inecpral, Triegral as o fonciien of s parameter.
Crnlinugine, derivability am) intevbiliny i an inkegrl of a fusction of & pamrwicr,

COMPLEX ANKALYSIS

UNETN Comples nunbers as andered poirs. Geometricad represcrmtion of comphey. mbcrs, Srercograpic
pediectin. Condinnity and differemtiobilite of comples fumelions. Anabtic femtions. Cauchy-
Riviman equtivns. Bammeie fenctisnd Elancutary fnstions, Mapping Dy claneniary fonelims.
Mobrite: mansfirmations. Fived points, Cress rati, Inverse podnde aad criical mappwngs, Comfarmal
MappEngs,

METHIC SPACES

UNIT-IV  Defnivon and cxanpbes of et spaces, Neighbwarbonds, Lini peritits, Inferlos paims, Open and
£%osed scts. Chsere and iweripr, Honndary points, Sabmipace of o metric #pave. Covchy sodiences,
Completences. Camhor'y infersoesion v, Contraetion peinviple, cominclion of mal mambers By
the comydction wihe Endonpkioe mars Frace ol Etkonds Heal nuenhers 05 1 vompkere erdered feld,

UNI-Y  Detse subsets. Baine Cotegany theora Sepanble, second countable and first conntable spoces,
Conthriony fenciions. Extension 1hoonom, Uri s comlimuity, isorwctry ond Irnscomorplism,
Equivalam melics. Compoimss, soquential vomnpochees:. Turtadly beumdid spoves, Fisiie interseetion
propetiy. Continneus femctions onmd Cuingset sots, Connectodmess, Comportits, Contiamis funcrions

L T.M. Aposhul, Mlsthermaticol Avalysis. Yanag Peblishing o, b Dthi, 1985,

2. RR. Guhlenyg, Real Anabeds, Oxlond & IBH publiching Co., New Dethd, 1970,

3 5 Lang, Usdorpradoale Amalysia, Fperinger-Verlag, Rew Yook, 1953,

+. D Seevvcondarom wnl B. Choudhary, A Ficst Coacse in Mabematioa! Amalysis, Nariee MyMishing House,
New Dethi, 1997

5. Shami Memyam, A Conrse ol Mathennlical Analysds, 5. Chwnl & Co. Hew Delhy

b X kainaml 5.5 Eawthik, An intraduciion i Real Avabgai, 8, Chaml & ., Kew Delhi, 200

T RV, Churchill and JW, Brown Coemples Varibles and Anplicaions, 5t Eflion, Xl Ly
New Yok, |99,

B Mok ) Ablowin asd A5 Fﬂmfuﬂﬁkhﬁubkﬂ:]mmnimnﬂﬁmimmc‘mbﬁm
Untversity Press. Suuwh Arisn Editicn, 1995,

9. Shami Namyaa, Theory of Fonctions of 2 Cuareplex Vietinhk, 5. Chand & O, Nev el

ED. ET. Copran, bMatrie Spacey, Cumibeidge Ui ety Press, 1968,

LL. B Jnin and K. Ahmud, Metric Spoccs, Banosa Pubdbiing Hwse, Mew Delb, 1935,

12. UF, Simmons, Evoduciica tu Tapabogy: omd Modern Aulyais, BG4, o),
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B.5e. Part-It1
PAPER - [1 - {OPTIONAL)
(1) FROGRAMMING IN € AND NUMERTCAL ANALYSIS
(Theary & Frocledl)
Theory component will hare maxinum warky 30,
Prachical compasent wiR have maximum oearks 19,

UNIT-I  Progmmmer's modc! of a computer, Algorkhms. Flow Churls. Date Types, Arithmetio and inpubioutprt
fralructions. Docisions vontrol siructures, Devislon stalememis. Legical and Conditional opstalon.
Locp. Cac canilrol atrcluces. Fumtions, Recorslww, Proprucessors. Ay, Puppotting of slrings,
Structures. Polniers, Filo formmtting,

Nuniurical Anakrils

UMIT-IT  Solution of Equaflons: Meection, Socan!, Regula Fabsl, Newipn's Mothod, Roots of Polynomials.

Interpelation: Lagrange sed Hormite Iatcipolathan, Divided THffercnces, Differonce Schomes,
Enierpolutioy Formuwlas using Diffarences. Nnmerleal Dilferentiztion. Numcricat Quadratire; Newlone
Cote’s Pormutas. Gauks Quudratuve: Formulas, Chebyehov's Formuolas.,

UNIT-IT  Linear Equettous: Dircct Mothods for Salving Systems of Lincar Equations (Gumes Elimination, LU

Decomposldon, Cholesky Docomposition), fiortive Mothods (Jacobi, GassSvided, Relmxation
Mecthads).

The Algebrate Tigeovaloe probles: Jacobi's Mothed, Givens' Mothad, Moussholders Mcthau, Pt
Method, (R Mathod, Lancens’ Method.

UNITAY  Ordivary EHMarenth]l Eomktiats: Euler Method, Simlesstep Methocds, Rinpe-Knita's Method, Mutti-

Mep Methods, Milne-3imp3on Metbod, Mathods Bazed on Nisnerical Tntegratfon, Methads Based on
Nutnetical Lifferentintion, Bowwdary Yalue Probloms, Elgenvatig Frobioens,

Approximaiion: Different Types of Approximstion, Least Sourrs Polynomdal Apgrec imation,
Polwnomial Approximalion wiing Onbogomal Molynomisls, Appeoximstion with Trigmameoiric
Farctiong, Expisrenia] Fuoctione, Chebychey Paiynomials, Rafboral Fusctons,

Momte Carin Meihodr

Und=¥

Random mmber goomation, congroential gancraioss, samistiont kb of peeude-random aumbers,
WmfumMMmWMMImmmm:ﬁmm
meibod, geiecation of expepeniial, a0kl variireg, Yoominl acd Pojsson variates

bome Carlo ioktgration, hit or misr Moulc Carle Mutegrtion, Monte Carla inberation For amproper
Inkegrals, error atniyaly for Mome Cario fntgrarin,

REFERENCES :

1
z
A

Mk

X oo

Heory Muotlzh and Terbert L. Cooper, Spiit of & An Inmroduction re Moderm Iaico
I . Programmisg,
ﬂ.::".]lggligiu rod Db, Ritchic, The C Progratmining Longwage 2nd Edition, (ANS] fisturms) Rrentioe
:!;;:;'- A Datuel wrd Plilip E. Margolis, C - 4 SoRwwre Engineering Approach, Nares Publighng House,
Robert C, Hutehrisorand Steven B, Just, Mrogramming wsing € Languags, McCraw THll, {985,

Les Huncook and Morris Bricper, The ' Prizner, MoGraow Hill, INE.HF'

V. Rafrranzan, Progrenmiag La O, Preatics Hali of Indip, 1954,

m 5, Gottfifed, Theary ond Problems anmgmmming\mhﬂ,TlthﬂmW-HﬂtFuhﬂlhgcmlﬂ.
C.E. Froberg, Introduction to Nunerical Amiysls, (Sroond Editicn), Adilison-Westey, 199,

James B, Scarvoroigh, Numerical Malbenmiics| Anglyels, Oniford and IB]-IFuhI'uhErg Co. Pw, Ltd. 1966,
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