SYLLABUS

OUTLINES OF TESTS, SYLLABI AND COURSES

OF READING FOR M.Sc. BOTANY (PREVIOUS)

SESSION 2016-2017, 2017-2018 (RUSA)
Outlines of Tests


The examination will consist of two semesters, i.e. 1st semester and 2nd semester.  In each semester there shall be five theory papers of three hours duration each and two practical papers each of six hours duration.  The subjects and marks shall be allotted as under :

1st SEMESTER 

	Paper 
	Title
	Marks
	Credits
	Total

Credits 

	
	
	 
	L
	T
	P
	

	THEORY
	

	BOT-101
	Cell Biology
	60
	3
	-
	-
	3

	BOT-102
	Cytogenetics

	60
	3
	-
	-
	3

	BOT-103
	Molecular Biology
	60
	3
	-
	-
	3

	BOT-104
	Biology and Diversity of Viruses, Bacteria and Fungi
	60
	3
	-
	-
	3

	BOT-105
	Biology and Diversity of Algae and Bryophytes
	60
	3
	-
	-
	3

	PRACTICAL
	

	BOT-L-101
	Pertaining to Theory Papers BOT-101,102 & 103
	75
	-
	-
	3
	3

	BOT-L-102
	Pertaining to Theory Papers BOT-104 & 105
	45
	-
	-
	2
	2

	
	Total
	420
	15
	-
	5
	20


SESSIONAL WORK (INTERNAL ASSESSMENT)
House Tests 







40 Marks

Attendance







08 Marks


Tutorial








08 Marks

Field Trip








08 Marks

Plant Album







08 Marks

Permanent Slides







08 Marks




Total





80 Marks
Sessional work (Internal Assessment) marks will be distributed equally in each of the five theory papers BOT-101 to BOT-105
TOTAL MARKS (SEMESTER-I)

Theory Papers







300 Marks

Practical Papers 







120 Marks

Sessional Work (Internal Assessment)



 
 80 Marks





Total





500 Mark

2nd  SEMESTER  

	Paper 
	Title
	Marks
	Credits
	Total

Credits 

	
	
	
	L
	T
	P
	

	THEORY
	

	BOT-201
	Molecular Genetics
	60
	3
	-
	-
	3

	BOT-202
	Biology and Diversity of Pteridophytes
 &  Gymnosperms
	60
	3
	-
	-
	3

	BOT-203
	Taxonomy of Angiosperms
	60
	3
	-
	-
	3

	BOT-204
	Plant Physiology
	60
	3
	-
	-
	3

	BOT-205
	Plant Metabolism
	60
	3
	-
	-
	3

	PRACTICAL
	

	BOT-L-201
	Pertaining to Theory Papers BOT-201, 202 & 203
	75
	-
	-
	3
	3

	BOT-L-202
	Pertaining to Theory Papers BOT-204 & 205
	45
	-
	-
	2
	2

	
	Total
	420
	15
	-
	5
	20


SESSIONAL WORK (INTERNAL ASSESSMENT)

House Tests 







40 Marks

Attendance







10 Marks


Tutorial








10 Marks

Field Trip








10 Marks

Permanent Slides







10 Marks






Total





80 Marks

TOTAL MARKS (SEMESTER-II)

Theory








300 Marks

Practical








120 Marks

Sessional Work (Internal Assessment)




 80 Marks





Total





500 Marks
Sessional work (Internal Assessment) marks will be distributed equally in each of the five theory papers BOT-201 to BOT-205
Total Marks for M.Sc. Previous (Semester I & II) shall be as under :

Theory Papers







600 Marks

Practical Papers







240 Marks

Sessional Work (Internal Assessment)




160 Marks





Total




         1000 Marks

SYLLABUS

M.Sc. (Botany) Part-I (Semester I & II)

Session 2016-2017, 2017-2018
SEMESTER-I
BOT-101: CELL BIOLOGY

Maximum Marks: 60


                          Lectures to be delivered: 45 Hours

Pass Marks: 35%



           
                 (Each of 1 hour duration)

Credits: 3





     
       Time Allowed: 3 Hours

INSTRUCTIONS FOR THE PAPER-SETTER


The question paper will consist of three sections A, B and C.  Sections A and B will have four questions from the respective sections of the syllabus and will carry 9 marks each.  Section C will consist of 12 short-answer type questions, each of 2 marks, which will cover the entire syllabus uniformly and will carry 24 marks in all.

INSTRUCTIONS FOR THE CANDIDATES


Candidates are required to attempt five questions in all including compulsory question selecting two questions each from sections A and B of the question paper and the entire section C which is compulsory.
SECTION-A 

1. Structural organization of the plant cell, Electron Microscopy, TEM and SEM, structure and function of the Cell Wall, Plasmodesmata.

2. Plasma Membrane : Structure, models and functions, site for ATPase, ion carriers, channels and pumps, receptors.

3. Ultra structure, genome organization, biogenesis and function of chloroplast and mitochondria.

4. Ultra structure and functions of endoplasmic reticulum, golgi apparatus, lysosomes, ribosomes, plant vacuoles.

SECTION-B

5. Structural organization and function of nuclear envelope, nuclear pore and nucleolus.

6. Cytoskeleton, organization and role of microtubules and microfilaments in mobility and cell division.

7. Control mechanism of cell cycle, cyclin, cyclin dependent kinases, MFP, genetics of mitotic cell division, molecular basis of chromosome pairing.  Brief idea about apoptosis, oncogenes.  

8. Techniques in Cell Biology : Immunotechniques, in situ hybridization (FISH, GISH).

RECOMMENDED READINGS

1. Alberts, B., Bray, D., Lewis, J., Raff, M., Roberts, K. and Waston, J.D. 1989, Molecular Biology of the Cell, Garland Pub. Inc., New York.

2. Gupta, P.K. 2000,  Cell and Molecular Biology,  Rastogi Pub. Meerut.

3. Karp, G.  1999, Cell and Molecular Biology : Concepts and Experiments, John Wiley & Sons Inc. USA.

4. De Robertis, E.D.P. and De Robertis, Jr. E.M.F. 2006, Cell and Molecular Biology, Lippincott Williams & Wilkins, USA.

BOT-102 : CYTOGENETICS

Maximum Marks : 60


                           Lectures to be delivered : 45 Hours

Pass Marks : 35%



           
                   (Each of 1 hour duration)

Credits: 3





                 Time Allowed : 3 Hours

INSTRUCTIONS FOR THE PAPER-SETTER


The question paper will consist of three sections A, B and C.  Sections A and B will have four questions from the respective sections of the syllabus and will carry 9 marks each.  Section C will consist of 12 short-answer type questions, each of 2 marks, which will cover the entire syllabus uniformly and will carry 24 marks in all.

INSTRUCTIONS FOR THE CANDIDATES


Candidates are required to attempt five questions in all including compulsory question selecting two questions each from sections A and B of the question paper and the entire section C which is compulsory.
SECTION-A 

1. Karyotype analysis, banding pattern, karyotype evolution, special types of chromosomes : B-chromosomes, polytene chromssomes,  lampbrush  chromosomes, sex-chromosomes.

2. Structural alterations in chromosomes, origin, meiosis and breeding behaviour, duplications, deficiencies, inversions and translocation heterozygotes;  Robertsonian translocations, B-A Translocations, Translocation tester sets.

3. Haploids : Origin, production, meiotic behaviour, detection, role in cytogenetics and plant breeding.

4. Ployploidy : Origin, production, meiosis in autopolyploids, chromosome and chromatid segregation, Allopolyploids : types, genome constitution and analysis, evolution of major crop plants.

SECTION-B

5. Trisomics and Monosomics : induction, characterization, transmission and their role in chromosome mapping in diploids and polyploids.

6. Alien gene transfer through chromosome manipulations with special reference to wheat, transfer of whole genome, transfer of individual chromosome and chromosome segments, production, characterization and utility of alien addition and substitution lines.

7. Population genetics : gene pool and gene frequencies, equilibrium of gene frequencies, change in gene frequencies by mutation, selection, migration and random drift.

8. Brief ideas of genetics of inbreeding depression, heterosis, multigen families.

RECOMMENDED READINGS

1. Brown, T.A. 1999.Genomes, John Wiley & Sons, New York.

2. Gupta, P.K. 1998.  Cytogenetics,  Rastogi Publications, Meerut.

3. Hat, D.L. and Jones, E. W. 1998. Genetics: Principles and Analysis, Jones & Bartlett Pub., Massachusetts, USA.

4. Karp, G.  1999, Cell and Molecular Biology : Concepts and Experiments, John Wiley & Sons Inc. USA.

5. Khush, G.S. 1973. Cytogenetics of Aneuploids,  Academic Press, New York.

6. Schultz-Schaeffer, J.1980. Cytogenetics,  Springer_Verlag, New York.

7. Swansom, C.P. 1972.  Cytology and Cytogenetics, Macmillan India, New Dehli.

BOT-103: MOLECULAR BIOLOGY

Maximum Marks : 60


                          Lectures to be delivered : 45 Hours

Pass Marks : 35%



           
                  (Each of 1 hour duration)

Credits: 3 





                  Time Allowed : 3 Hours

INSTRUCTIONS FOR THE PAPER-SETTER


The question paper will consist of three sections A, B and C.  Sections A and B will have four questions from the respective sections of the syllabus and will carry 9 marks each.  Section C will consist of 12 short-answer type questions, each of 2 marks, which will cover the entire syllabus uniformly and will carry 24 marks in all.

INSTRUCTIONS FOR THE CANDIDATES


Candidates are required to attempt five questions in all including compulsory question selecting two questions each from sections A and B of the question paper and the entire section C which is compulsory.
SECTION-A

1. Macromolecules : Classification, structure and function of carbohydrates (Polysaccharides, mucopolysaccharides, mucoproteins and glycoproteins), lipids.

2. Classification, structure and function of proteins.

3. Nature of genetic material, different  types of DNA and RNA, C-value paradox, cot curve and its significance, repetitive DNA.

4. Transposons : Transposable elements in bacteria and eukaryotes, their genetic significance, retrotransposons.

SECTION-B

5. Replication of genetic material in bacteria and viruses. Replication of chromosomes in eukaryotes, assembly of nucleosomes, chromatin maturation.

6. Mechanism of transcription in prokaryotes and eukaryotes, RNA splicing, RNA editing, ribozymes, universal genetic code, mechanism of translation in prokaryotes and eukaryotes.

7. Regulation of gene expression in prokaryotes, operon model (lac, tryptophan), attenuation, negative and positive control, gene regulation in lambda phage. 

8. Regulation  of gene expression in eukaryotes, regulation at transcription and translation level, brief account of the role of DNA sequences, cell receptors and cell signaling in gene regulation.

RECOMMENDED READINGS

1. Alberts, B., Bray, D., Lewis, J., Raff, M., Roberts, K. and Waston, J.D. 1989.  Molecular Biology of the Cell,  Garland Publication Inc., New York.

2. Gupta, P.K. 1998. Genetics,  Rastogi Publication,  Meerut.

3. Gupta, P.K. 2000. Cell and Molecular Biology, Rastogi Publication, Meerut.

4. Hat, D.L. and Jones,  E. W. 1998. Genetics : Principles and Analysis.  Jones & Bartlett Pub.  Massachusetts, USA.

5. Hayes, W.,  The Genetics of Bacteria and their Viruses,  John Wiley, New York.

6. Karp, G. 1999.  Cell and Molecular Biology : Concepts and Experiments, John Wiley & Sons. Inc. USA.

7. Korenberg, A. 1990. DNA Replication, Freeman, San Francisco.

8. Kumar, H.D. 1998.  Molecular Biology, Vikas Publications House Pvt. Ltd., New Dehli.

9. Lewin, B.2000. Gene VII, Oxford University Press, New York.

10. Mulacinski, G.M. and Feifelder, D. 1998. Essentials of Molecular Biology, Jones & Bartlett  Pub. London.

11. De Robertis, E.D.P. and De Robertis, Jr. E.M.F. 2006. Cell and Molecular Biology, Lippincott Williams & Wilkins, U.S.A.

12. Snustad, D.P. and Simmons, M.S. 2000. Principles of Genetics,  John Wiley & Sons. Inc. USA.

13. Twyman, R.M. 1998.  Advances in Molecular Biology, Viva Books Pvt. Ltd., New Dehli.

14. Waston, J.D.1994. Molecular Biology of Gene, Benjamin, New York.

BOT-104 : BIOLOGY AND DIVERSITY OF

VIRUSUS, BACTERIA AND FUNGI

Maximum Marks : 60


                          Lectures to be delivered : 45 Hours

Pass Marks : 35%



           
                 (Each of 1 hour duration)

Credits: 3





                 Time Allowed : 3 Hours

INSTRUCTIONS FOR THE PAPER-SETTER


The question paper will consist of three sections A, B and C.  Sections A and B will have four questions from the respective sections of the syllabus and will carry 9 marks each.  Section C will consist of 12 short-answer type questions, each of 2 marks, which will cover the entire syllabus uniformly and will carry 24 marks in all.

INSTRUCTIONS FOR THE CANDIDATES


Candidates are required to attempt five questions in all including compulsory question selecting two questions each from sections A and B of the question paper and the entire section C which is compulsory.
SECTION-A

1. Viruses : General characters, nature, physical and chemical properties, structure and classification.

2. Replication of viruses and their transmission.  Virus like agents: viriods and prions, importance of viruses.

3. Bacteria : A general account with particular reference to ultrastructure, classification, mode of reproduction, nutritional types, economic importance.

4. Mollecutes and Archaebacteria : Mollecutes: Properties of representative types, a brief account of their cell shape and reproduction.  Archaebacteria : Constituent Groups (Methanogens, Halophiles, and Thermoacidophiles) a general account and their evolutionary significance.

SECTION-B

5. A general account of fungi, their structure including ultrastructure of cell wall, major growth forms, and differentiation.  Fungal nutrition ( saprobic, biotrophic and symbiotic ).

6. Fungal systematics: classification, major taxonomic groups including slime moulds and their phylogenetic relationships. A general account of Chytridiomycota, Zygomycota, Ascomycota, Basidiomycota and Mitosporic fungi.

7. Range of variations and evolution of fructifications in fungi. Variations in asexual reproduction in fungi.  Origin and evolution of sex in fungi including hormonal control.  Homothallism, heterothallism and parasexual cycle.

8. Economic importance of fungi with particular reference to role in industry, medicine, as biological control agents, mycorrhiza, edible fungi and mushroom cultivation - a general account.

RECOMMENDED READINGS

1. Ainsworth, G. C. and Sussman,  The Fungi.  Vol . I, II, III, IV, Academic Press,  New York.

2. Alexopoulos,  C. J., Mims, C. W. and Blackwell, M., Introductory Mycology,  John Wiley and Sons, New York.

3. Black, J. G. 1999.  Microbiology : Principles and Explorations, John Wiley and Sons, Inc.,  Singapore.

4. Deacon, J. W. Modern Mycology, 3rd Edition, Blackwell Science Ltd., U.K.

5. Frobisher, M. Fundamentals of Microbiology, W. B. Saunders kCKO. Philadelphia,  London.

6. Gray, W. P. The Relations of  Fungi to Human Affairs,  Holt Dryodon Book, Hennery Holt & Co., New York.

7. Hawksworth, D.L., Krik, P. M., Sutton, B. C. and Peglar,  D. N. Dictionary of Fungi, CAB  International, IMI  Kew Surrey, England.

8. Mandahar, C. L. 1978.  Introduction to Viruses,  Chand & Co. Ltd., Dehli.

9. Mehrotra, R. S. and Aneja, R. S. 1998. Introduction to Mycology, New Age Intermediate Press.

10. Pelczar, M.J., Chan, E. C. S. and Noel,  R.  Krieg. 1986. Microbiology, McGraw Hill Book Company, London.

11. Pelczar, M.J., Chan, E. C. S. and Noel,  R.  Krieg. 1993. Microbiology - Concepts and Applications, McGraw Hill Book Company, London.

12. Stainer, R. Y., Doudoroff, M.  and  Adelberg, E. A. The Microbial World  2nd Ed., Prentice Hall, New Dehli. 

13. Stainer, R. Y., Ingraham, J. L.,  Wheelis, M. L. and Painter, P. R.  1989. General Microbiology, Macmillan Education Ltd., London.

14. Webster, J. 1978. Introduction to Fungi, Cambridge University Press, London.

BOT-105: BIOLOGY AND DIVERSITY 

OF ALGAE & BRYOPHYTES

Maximum Marks : 60


                           Lectures to be delivered : 45 Hours

Pass Marks : 35%



           
                   (Each of 1 hour duration)

Credits: 3





                 Time Allowed : 3 Hours

INSTRUCTIONS FOR THE PAPER-SETTER


The question paper will consist of three sections A, B and C.  Sections A and B will have four questions from the respective sections of the syllabus and will carry 9 marks each.  Section C will consist of 12 short-answer type questions, each of 2 marks, which will cover the entire syllabus uniformly and will carry 24 marks in all.

INSTRUCTIONS FOR THE CANDIDATES


Candidates are required to attempt five questions in all including compulsory question selecting two questions each from sections A and B of the question paper and the entire section C which is compulsory.
SECTION-A

1. Principles and systems of algal classification.  Comparative account of algal pigments, food reserves,  cell wall, flagellation, chloroplasts and eye spots; their phylogenetic and taxonomic importance. Economic importance of algae. Cyanophyta : Cell Structure, thallus organization, heterocyst and akinete development and their role; chromatic adaptations and reproduction; paddy soil cyanophytes and their role.

2. Chlorophyta : Range of thallus, methods of reproduction, life cycles and alternation of generation.  A brief account of Xanthophyta, Bacillariophyta.

3. Phaeophyta : Range of thallus structure, reproduction and life history and alternation of generation. 

4. Rhodophyta : Range of thallus structure, reproduction, life history and alternation of generations; post-fertilization development and site of meiosis; brief account of Bangiales and Florideae.

SECTION-B
5. Bryophytes ( General) : Origin and classification; evolution of gamtophytic and sporophytic generations; economic and ecological importance;  brief account of fossil bryophytes.

6. Hepaticopsida : A brief account of morphology, structure, reproduction and affinities of Calobryales, Jungermanniales, Sphaerocarpales, Monocleales and Marchantiales.

7. Anthocerotopsida :  A general account of morphology, structure, life cycle pattern, spore morphology & germination and affinities of Anthocerotales.

8. Bryopsida :  A brief account of morphology, structure, life cycle pattern and affinities of Andreaidae, Sphagnidae, Tetraphidae, Polytrichidae, Buxbaumidae, Bryidae and Archidiidae.

RECOMMENDED READINGS

1. Glime, J. M. and Saxena, D. 1991, Uses of Bryophytes, Today & Tomorrow's Printers & Publication, New Delhi.

2. Kashyap, S.R. Liverworts of  Western Himalayas and Punjab Plains,  Vol I & II  Reprinted New Dehli.

3. Kumar, H.D. 1998. Indroductory Phycology,  Affiliated East West Press Ltd., New Dehli.

4. Morris, I. 1986.  An Introduction to the Algae,  Cambridge University Press, UK. 

5. Puri P.  1986.  Bryophytes : Morphology, Growth and Differentiation,  Atma Ram & Sons, Dehli.

6. Rashid, A.  1998.  An Introduction to Bryophyta.  Vikas Pub. House Pvt.Ltd.,  New Dehli.

7. Round, F. E. 1986.  The Biology of Algae,  Cambridge University Press, Cambridge.

8. Schofiled, W. D. 1985.  Introduction to Bryology,  MacMillan, New York.

9. Tiwari, S.D. and Pant, G. 1994. Bryophytes of Kumaun Himalaya,  Bishen Singh Mahendra Pal Singh,  Dehra Dun.

10. Vasishta, B. R. 1996. Bryophyta,  S.Chand & Co. Ltd., New Dehli.

M.Sc. (Botany) Part-I,  SEMESTER-II
Session 2016-2017
BOT-201: MOLECULAR GENETICS

Maximum Marks : 60


                          Lectures to be delivered : 45 Hours

Pass Marks : 35%



           
                   (Each of 1 hour duration) Credits: 3





                 Time Allowed : 3 Hours

INSTRUCTIONS FOR THE PAPER-SETTER


The question paper will consist of three sections A, B and C.  Sections A and B will have four questions from the respective sections of the syllabus and will carry 9 marks each.  Section C will consist of 12 short-answer type questions, each of 2 marks, which will cover the entire syllabus uniformly and will carry 24 marks in all.

INSTRUCTIONS FOR THE CANDIDATES


Candidates are required to attempt five questions in all including compulsory question selecting two questions each from sections A and B of the question paper and the entire section C which is compulsory.
SECTION-A

1. Chromatin organization in eukaryotes, chromatin structure and packaging of DNA, molecular organization of telomere and centrosome, euchromatin and heterochromatin.

2. Structure of gene : classical concept, fine structure (r11 locus in  T2 phage), split gene, overlapping gene, pseudogene.

3. Mechanism of genetic recombination in bacteria (conjugation, transformation, transduction) and viruses.

4. Mechanism of genetic recombination in eukaryotes; independent assortment and assortment and crossing over; molecular mechanism of recombination; role of rec A, rec ACD enzymes, site specific recombination.

SECTION-B
5. Mutations : Concepts and molecular basis, mechanism of spontaneous mutations, physical and chemical mutagens, Clb test,  Ames assay, site directed mutagenesis.

6. DNA damage and mechanism of repair.

7. Gene mapping : Linkage maps, gene mapping through recombination method (two point and three point test crosses), tetrad analysis.

8. Brief idea of molecular methods of gene mapping, restriction mapping, chromosome walking, chromosome jumping.

RECOMMENDED READINGS

1. Brown, T. A. 1999. Genome, John Wiley & Sons, New York.

2. Gupta, P.K. 1998. Genetics,  Rastogi Publication,  Meerut.

3. Lewin, B. 2000. Gene VII, Oxford University Press, New York.

4. Mulacinski, G.M. and Feifelder, D. 1998. Essentials of Molecular Biology, Jones & Bartlett  Pub. London.

5. Snustad, D.P. and Simmons, M.J. 2000. Principles of Genetics,  John Wiley & Sons. Inc., New York.

6. Strickberger. M. W. 1993.  Genetics, MacMillan.  New York.

7. Twyman, R.M. 1998.  Advances in Molecular Biology, Viva Books Pvt. Ltd., New Dehli.

8. Watson, J. D. 1994.  Molecular Biology of Gene, Benjamin.  New York.

BOT-202: BIOLOGY AND DIVERSITY OF 

PTERIDOPHYTES AND GYMNOSPERMS

Maximum Marks : 60


                           Lectures to be delivered : 45 Hours

Pass Marks : 35%



           
                   (Each of 1 hour duration)

Credits: 3





                 Time Allowed : 3 Hours

INSTRUCTIONS FOR THE PAPER-SETTER


The question paper will consist of three sections A, B and C.  Sections A and B will have four questions from the respective sections of the syllabus and will carry 9 marks each.  Section C will consist of 12 short-answer type questions, each of 2 marks, which will cover the entire syllabus uniformly and will carry 24 marks in all.

INSTRUCTIONS FOR THE CANDIDATES


Candidates are required to attempt five questions in all including compulsory question selecting two questions each from sections A and B of the question paper and the entire section C which is compulsory.
SECTION-A

1. Pteridophytes (General) : An account of classification, ecological distribution and economic importance; evolution of stele; heterospory and seed habit.

2. Psilotopsida & Lycopsida : A concise and comparative account of the above groups with particular reference to morphology, fructification, gametophytes and inter-relationships.

3. Sphenopsida : A comparative account of morphology, spore producing organs, gametophytes and interrelationships.

4. Pteropsida : A study of plant organization, anatomy, spore producing organs, gametophytic generations and interrelationships.  Evolution of sorus and sporangium in eusporangiate and leptosporangiate ferns.

SECTION-B

5. Characteristic features, origin and evolution, classification, economic importance and distribution of gymnosperms in India.

6. General structure and evolution of male gametophyte,  archegonium and seed and polyembryony in Gymnosperms.

7. A brief account of Pteridosperms, Cycadeoideales and Cordaitales.

8. A generalized account of structure and reproduction in Cycadales, Ginkgoales, Pentoxylales, Coniferales, Ephedrales, Welwitschiales and Gnetales.

RECOMMENDED READINGS

1. Bhatanagar, S. P. and Moitra, A. 1996. Gymnosperms, New Age International Pvt. Ltd., New Dehli.

2. Chamberlain, C. J. 1934. Gymnosperms : Structure and Evolution.  Doves (Reprinted New York).

3. Kubitzki, K. (Ed.)  1990. The Families & Genera of Vascular Plants, Vol I Pteridophytes and Gymnosperms,  Springer-Verlag,  Berlin,  New York.

4. Pandey, S. N., Mirza, S. P. & Trivedi, P. S. 1997. A Text Book of Botany - Vol II,  Vikas Pub. House Pvt.Ltd., New Dehli.

5. Pant, D. D.  1973. Cycas and the Cycadales,  Central Book Depot, Allahabad.

6. Parihar, N. S. 1996.  Biology and Morphology of Pteridophytes,  Central Book Depot, Allahabad.

7. Raizda, M. B. & Salmi, K.C. 1958. Indian Forest Records, Vol 5 No.2 - Living Indian Gymnosperms,  F. R. I. Pub. Dehra Dun.

8. Rashid A.  1999. An Introduction to Pteridophyta,  Vikas Publication House Pvt. Ltd., New Dehli.

9. Sahni, K.C. 1990. Gymnosperms of India and Adjacent Countries,  BSMPS, Dehra Dun.

10. Sharma, O. P. 2001. Gymnosperms, Pragati Prakashan, Meerut.

11. Sporne, K.R. 1965. The Morphology of Gymnosperms. MIS Hutchinson & Co.  Ltd.,  London.

12. Sporne, K.R. 1991. The Morphology of Pteridophytes,  M/s Publishing Pvt. Ltd., Bombay.

13. Stewart, W. N. 1983. Paleobotany and the Evolution of Plants, Cambridge Univ. Press, London.

14. Stewart, W. N. & Rathwell, G. W. 1993. Paleobotany and the Evolution of Plants, Cambridge University Press.

15. Vasishta, P. C. 2003. Gymnosperms.  S.Chand & Co. Ltd.,  New Dehli.

BOT-203: TAXONOMY OF ANGIOSPERMS

Maximum Marks : 60


                           Lectures to be delivered : 45 Hours

Pass Marks : 35%



           
                   (Each of 1 hour duration)

Credits: 3





                 Time Allowed : 3 Hours

INSTRUCTIONS FOR THE PAPER-SETTER


The question paper will consist of three sections A, B and C.  Sections A and B will have four questions from the respective sections of the syllabus and will carry 9 marks each.  Section C will consist of 12 short-answer type questions, each of 2 marks, which will cover the entire syllabus uniformly and will carry 24 marks in all.

INSTRUCTIONS FOR THE CANDIDATES


Candidates are required to attempt five questions in all including compulsory question selecting two questions each from sections A and B of the question paper and the entire section C which is compulsory.
SECTION-A

1. A brief account of the origin and phylogeny of angiosperms. 

2. General evolutionary trends and criteria of primitive and advance taxa of flowering plants.  Morphology of stamens and carperls-A brief account.

3. Contribution of palynology, cytology, anatomy, embryology and phytochemistry in taxonomy.

4. A brief account on various taxonomic tools like Herbarium,  Botanical Gardens, floras, computers and GIS.  Relevance of taxonomy to plant conservation.

SECTION-B
5. Salient features of various systems of classification (Bentham & Hooker,  Engler and Prantl,  Coronquist,  Takhtajan,  Hutchinson).

6. Salient features of International code of Botanical Nomenclature (Principles, Ranks of taxa, typification, Principle of priority and citation of authors' names).

7. Salient features and socio-economic importance of the following families of Dicots: Magnoliaceae,  Nymphaeaceae,  Tiliaceae,  Meliaceae, Sapindaceae,  Anacardiaceae,  Myrtaceae,  Rubiaceae,  Sapotaceae,  Apocynaceae,  Bignoniaceae,  Scrophulariaceae,  Labiatae,  Polygonaceae,  Chenopodiaceae and Moraceae.

8. Salient features and socio-economic importance of the following families of Monocots:  Orchidaceae,  Amaryllidaceae,  Palmae, Araceae,  Agavaceae, Cyperaceae and Graminae.

RECOMMENDED READINGS

1. Cole, A.J.  1969. Numerical Taxonomy,  Academic Press, London.
2. Davis, P. H. and  Heywood,  V. H. 1973. Principles of Angiosperm Taxonomy,  Robert E. Kreiger Pub. Co., New York.
3. Grant, V. 1971.  Plant Speciation,  Columbia University, Press, New York. 
4. Grant, W. F. 1984. Plant Biosystematics,  Academic Press, London.
5. Harrison, H. J. 1971.  New Concepts in Flowering Plant Taxonomy, Hieman Educational Books Ltd., London.
6. Heslop-Harrison, I.  1967,  Plant Taxonomy, English Language   Book Soc. & Edward Arnold Pub. Ltd., U.K.
7. Heywood,  V.H. and Moore, D.M. 1984. Current Concepts in Plant Taxonomy, Academic Press, London.
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BOT-204: PLANT PHYSIOLOGY
Maximum Marks : 60


                         Lectures to be delivered : 45 Hours

Pass Marks : 35%



           
                 (Each of 1 hour duration)

Credits: 3





                 Time Allowed : 3 Hours

INSTRUCTIONS FOR THE PAPER-SETTER


The question paper will consist of three sections A, B and C.  Sections A and B will have four questions from the respective sections of the syllabus and will carry 9 marks each.  Section C will consist of 12 short-answer type questions, each of 2 marks, which will cover the entire syllabus uniformly and will carry 24 marks in all.

INSTRUCTIONS FOR THE CANDIDATES


Candidates are required to attempt five questions in all including compulsory question selecting two questions each from sections A and B of the question paper and the entire section C which is compulsory.
SECTION-A

1. Plant Water Relations: Water potential and its significance in soil-plant atmosphere continuum; mechanism of water absorption and transport; water transport processes and water transport in xylem.

2. Membrane transport and translocation  of solutes : Root-microbe interactions in  facilitating nutrient uptake, comparison of xylem and phloem transport, phloem loading and unloading, passive and active solute transport, membrane transport proteins with particular reference to role of carriers, channels and proton pumps in solute accumulation and transport. 

3. Transpiration : Driving force for water loss and its regulation; Mechanism of water loss and energy relations; recent advances in stomatal physiology governing water loss from the leaf; water use efficiency.

4. Stress Physiology : Stress concept and plant responses to biotic and abiotic stress;  stress constraints, stressors; mechanism of biotic and abiotic stress tolerance; stress induced gene expression; stress detection; water deficit and drought resistance; salinity stress; metal toxicity, freezing and heat stress, oxidative stress.

SECTION-B

5. Signal Transduction: Receptors and G-proteins, phospholipids signaling, role of cyclic nucleotides, calcium -calmodulin cascade, diversity in protein kinases and phosphatases, specific signaling mechanisms  in bacteria ( two-component sensor regulator systems) and plants, sucrose - sensing mechanism.

6. Sensory Photobiology: Phytochromes and Cryptochromes and their photochemical  and biological properties, photophysiology of light-induced responses, cellular localization, molecular mechanism of action of photomorphogenetic receptors, signaling and gene expression.

7. Plant growth regulators and elicitors : Physiological effects and mechanism of action of auxins, gibbrellins, cytokinins, ethylene, abscisic acid, brassino steroids, polyamines, jasmonic acid and salicylic acid, hormone receptors, signal transduction and gene expression.

8. The Flowering Process : Photoperiodism and its significance, endogenous clock and its regulation, floral induction and development - genetic and molecular analysis, role of vernalization.

RECOMMENDED READINGS

1. Kozlowski, T.T. 1964. Water Metabolism in Plants,  Harper & Row, New Dehli.

2. Kramer, P. J. 1969. Plant and Soil Water Relationship, McGraw Hill Book Co., London.

3. Salisbury, F. B. and Ross, C. 1992. Plant Physiology,  Wordsworth Publ Co., California.

4. Slatyer, R.O. 1967. Plant Water Relationships, Academic Press, London.

5. Taize, L. and Zeiger, E. 1998. Plant Physiology, 2nd ed. Sinauer Associates, Inc. PI. Massachusetts, USA.

BOT-205: PLANT METABOLISM

Maximum Marks : 60


                           Lectures to be delivered : 45 Hours

Pass Marks : 35%



           
                   (Each of 1 hour duration)

Credits: 3





                  Time Allowed : 3 Hours

INSTRUCTIONS FOR THE PAPER-SETTER


The question paper will consist of three sections A, B and C.  Sections A and B will have four questions from the respective sections of the syllabus and will carry 9 marks each.  Section C will consist of 12 short-answer type questions, each of 2 marks, which will cover the entire syllabus uniformly and will carry 24 marks in all.

INSTRUCTIONS FOR THE CANDIDATES


Candidates are required to attempt five questions in all including compulsory question selecting two questions each from sections A and B of the question paper and the entire section C which is compulsory.
SECTION-A

1. Energy Flow : Energy forms, principles of thermodynamics in biology, the concept of enthalpy, entropy, free energy and chemical potential; energy transfer and energy conservation, redox reactions; biological energy transducers, structure and functions of ATP, coupled reactions.

2. Enzymes : General aspects, regulatory and active sites, regulation of enzyme activity, Michaelis - Menten equation and its significance; kinetics of enzymatic catalysis, allosteric mechanism : negative and positive cooperativity; activators and inhibitors, isozymes, ribozymes and abzymes.

3. Photochemistry and Photosynthesis : Photosynthetic pigments and light harvesting complexes, photo-oxidation of water, mechanism of electron and proton transport; carbon assimilation - the calvin cycle, photorespiration and its significance, the C4 cycle, the CAM pathway, biosynthesis of starch and sucrose.

4. Respiration : Glycolysis, the TCA cycle, electron transport and ATP synthesis, pentose phosphate pathway, glycolate cycle, alternative oxidase systems, gluconeogenesis, interconversion of hexoses and pentoses. Importance of respiration in different biosynthetic processes, coordinated control of metabolism.

SECTION-B

5. Nitrogen Metabolism : Biological nitrogen fixation, nodule formation and nod factors, mechanism of nitrate uptake and reduction, ammonium assimilation; Nitrogen transformation during plant development.

6. Lipid and Sulphur Metabolism : Structure and function of lipids, fatty acid biosynthesis, synthesis of membrane lipids, structural lipids and storage lipids and their catabolism, conversion of fats in germinating fatty seeds.  Sulphate uptake, transport and assimilation.

7. Biochemical Techniques I : Principles, theory and application of ion exchange and affinity, chromatography, TLC, GLC, HPLC.

8. Biochemical Techniques II : Principles, theory and application of gel filtration, electrophoresis and ultra centrifugation, spectrophotometry and flow cytometry.

RECOMMENDED READINGS

1. Lehninger, A. L., Nelson, D.L. and Cox, M. M. 1993. Principles of Biochemistry, CBS Publishers & distributors, New Dehli.

2. Salisbury, F. B. and Ross, C. 1992. Plant Physiology,  Wordsworth Publ.Co., California.

3. Stryer, L. 1999. Biochemistry, N. H. Freeman & Co., New York.

4. Taize, L. and Zeiger, E. 1998. Plant Physiology, 2nd ed., Sinauer Associates, Inc. PI. Massachusetts, USA.

5. Voet, D. and Voet, J.G. 1995.  Biochemistry,  John Wiley  & Sons, New York.

6. Wilson, K. and Walker, J. 1999 . Practical Biochemistry,  Cambridge Univ. Press.
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