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Outline of the syllabus based on Choice Based Credit System (CBCS)

M. Sc. (Honours in Botany) (Two Year Course)

(Session 2019-20 & 2020-21)

M. Sc. (Honours in Botany) (Two Year Course) Part-II (Semester-III)
	Paper
Code
	Paper
	Paper Option
	Hours Per Week
	Credits
	Marks

	
	
	
	L
	T
	P
	
	Ext.
	Int.
	Tot.

	MBOT-TP 301
	Advances in Plant Physiology 
	Core
	3
	1
	0
	3.5
	66
	24
	90

	MBOT-TP 302
	Advances in Plant Metabolism
	Core
	3
	1
	0
	3.5
	66
	24
	90

	MBOT-TP 303
	Plant Ecology 
	Core
	3
	1
	0
	3.5
	66
	24
	90

	MBOT-TP 304
	Plant Biotechnology and Tissue Culture
	Core
	3
	1
	0
	3.5
	66
	24
	90

	MBOT-TP 305
	Specialization: Principles of Plant Pathology
	Elective
	3
	1
	0
	3.5
	66
	24
	90

	MBOT-TP 306
	Specialization: Crop Genetics
	Elective
	3
	1
	0
	
	
	
	

	MBOT-TP 307
	Specialization: Advanced Phycology
	Elective
	3
	1
	0
	
	
	
	

	MBOT-PP 301
	Practical paper pertaining to 

MBOT-TP 301 & 302 
	Core
	0
	0
	6
	3
	70
	0
	70

	MBOT-PP 302
	Practical paper pertaining to 

MBOT-TP 303 & 304
	Core
	0
	0
	6
	3
	70
	0
	70

	MBOT-PP 303
	Practical paper pertaining to 

MBOT-TP 305/306/307
	Elective
	0
	0
	3
	1.5
	35
	0
	35

	
	Total 
	
	
	
	
	25
	505
	120
	625

	L=Lecture,  T=Tutorial,  P=Practical

	Internal Assessment 

	House Tests  (Average of Two House Tests)
	50 Marks
	120 Marks 

	Plant Album (Minimum Hundred Plants)
	25 Marks
	45 Marks
	

	Field Work
	20 Marks
	
	

	Attendance
	25 Marks
	

	Internal Assessment marks will be distributed equally in all the theory paper. The duration of final practical paper will be from 04 to 06 hours depending upon the practical component.


M. Sc. (Honours in Botany) (Two Year Course) Part-II (Semester-IV)
	Paper
Code
	Paper
	Paper Option
	Hours Per Week
	Credits
	Marks

	
	
	
	L
	T
	P
	
	Ext.
	Int.
	Tot.

	MBOT-TP 401
	Taxonomy of Angiosperms
	Core
	3
	1
	0
	3.5
	66
	24
	90

	MBOT-TP 402
	Economic Botany
	Core
	3
	1
	0
	3.5
	66
	24
	90

	MBOT-TP 403
	Plant Anatomy and Reproduction
	Core
	3
	1
	0
	3.5
	66
	24
	90

	MBOT-TP 404
	Basic Research Techniques
	Core
	3
	1
	0
	3.5
	66
	24
	90

	MBOT-TP 405
	Specialization: Plant Diseases and Management (Prerequisite is MBOT-TP 305)
	Elective
	3
	1
	0
	3.5
	66
	24
	90

	MBOT-TP 406
	Specialization: Plant Breeding (Prerequisite is MBOT-TP 306)
	Elective
	3
	1
	0
	
	
	
	

	MBOT-TP 407
	Specialization:  Applied Phycology (Prerequisite is MBOT-TP 307)
	Elective
	3
	1
	0
	
	
	
	

	MBOT-PP 401
	Practical paper pertaining to 

M BOT-TP   401 & 402 
	Core
	0
	0
	6
	3
	70
	0
	70

	MBOT-PP 402
	Practical paper pertaining to 

M BOT-TP   403 & 404
	Core
	0
	0
	6
	3
	70
	0
	70

	MBOT-PP 403
	Practical paper pertaining to 

M BOT-TP   405/406/407
	Elective
	0
	0
	3
	1.5
	35
	0
	35

	
	Total
	
	
	
	
	25
	505
	120
	625

	L=Lecture,  T=Tutorial,  P=Practical

	Internal Assessment 

	House Tests  (Average of Two House Tests)
	50 Marks
	120 Marks 

	Permanent Slides (Minimum Fifteen)
	15 Marks
	45 Marks
	

	*Seminar
	30 Marks
	
	

	Attendance
	25 Marks
	

	Internal Assessment marks will be distributed equally in all the theory paper. The duration of final practical paper will be from 04 to 06 hours depending upon the practical component.
*Mandatory 


	NAME OF THE COURSE: M. Sc. (HONOURS IN BOTANY) (TWO YEAR COURSE)

	PART: II
	SEMESTER: III
	SESSION: 2019-20 & 2020-21 

	PAPER: ADVANCES IN PLANT PHYSIOLOGY 
	3 hrs.

	PAPER CODE: MBOT-TP 301
	CORE
	Theory
	Internal
	Total
	L
	T
	Credits

	MAXIMUM MARKS
	66
	24
	90
	3
	1
	3.5


Objective of the paper is to acquaint the students about the various physiological processes occurring in the plant cells. The student will learn about uptake and transport of water by plants, generation of ATP, signal perception and transduction, senescence and programmed cell death. 

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 10 marks each.  Section C will consist of 13 short-answer type questions (8-10 lines) which will cover the entire syllabus uniformly and will carry 26 marks in all.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions each from section A and B and the entire section C which is compulsory.

SECTION-A

1. Water absorption and conduction, molecular basis of intercellular and intracellular uptake and transport of water, ions and macromolecules; water use efficiency in plants. Significance of water in soil-plant-atmosphere continuum. 

2. Apoplastic and symplastic transport mechanisms, structure and role of aquaporins and transport proteins, structural and functional relationship of inward and outward ion channels, dual action of ATPases/ Pumps and modulation of their activity, energetic of active transport. 

3. Antagonistic and synergistic relationship amongst ions; nutrient uptake by roots, comparison of xylem and phloem transport, molecular mechanism of phloem loading and unloading.

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, mechanism and molecular biology 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. Srivastava L. M. 2005. Plant Growth and Development: Hormones and Environment, Academic Press, Sandigo, California USA.  

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

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

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

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

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

	NAME OF THE COURSE: M. Sc. (HONOURS IN BOTANY) (TWO YEAR COURSE)

	PART: II
	SEMESTER: III
	SESSION: 2019-20 & 2020-21 

	PAPER: ADVANCES IN PLANT METABOLISM
	3 hrs.

	PAPER CODE: MBOT-TP 302
	CORE
	Theory
	Internal
	Total
	L
	T
	Credits

	MAXIMUM MARKS
	66
	24
	90
	3
	1
	3.5


Objective of the paper is to acquaint the students about the various metabolic pathways occurring in the plants. The student will learn about the energy flow, photosynthetic and respiratory process, nitrogen, lipid, protein & sulphur metabolism 
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 10 marks each.  Section C will consist of 13 short-answer type questions (8-10 lines) which will cover the entire syllabus uniformly and will carry 26 marks in all.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions each from section A and B 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: Recent concept and regulation of Glycolysis, 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. Genetics of nitrogen fixation and metabolism: a brief account.

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. Secondary Metabolism: Primary and secondary metabolites, biosynthesis and role of terpenoids, glycosides, phenolics and nitrogen containing compounds in plant defense.
8. Protein Metabolism: Structures and functions of protein, protein biosynthesis: major break through and key components; Protein folding and energy requirements of polypeptide synthesis; mitiochondrial and chloroplasts protein synthesis, ribosomal protein synthesis: salient features.  

RECOMMENDED READINGS:

1. Buchanan, B. B., Gruissem, W. and Jones, R. L. 2000. Biochemistry & Molecular Biology of Plants. I. K. International Pvt. Ltd., New Delhi.

2. Cox, M. M. and Nelson, D. L. 2010. Lehninger Principles of Biochemistry (5th Ed.). W. H. Freeman and Company, New York.

3. Hopkins, W. G. 1999. Introduction to Plant Physiology (2nd Ed.). John Wiley & Sons, Inc., New York.

4. Lodish, H., Berk, A., Zipursky, S. L., Matsudaira, P., Baltimore, D. and Darnell, J. 2000. Molecular Cell Biology (4th Ed.). W. H. Freeman & Company, New York.

5. Pollard, T. D. and Earnshaw, W. C. 2004. Cell Biology. Elsevier, Inc.

6. Srivastava, L. M. 2002. Plant Growth and Development Hormones and Environment. Academic Press, San Diego, Calfornia.

7. Taiz, L. and Zeiger, E. 2006. Plant Physiology (4th Ed.). Sinauer associates, Inc., Publishers, Sunderland, Massachusetts.

	NAME OF THE COURSE: M. Sc. (HONOURS IN BOTANY) (TWO YEAR COURSE)

	PART: II
	SEMESTER: III
	SESSION: 2019-20 & 2020-21 

	PAPER: PLANT ECOLOGY 
	3 hrs.

	PAPER CODE: MBOT-TP 303
	CORE
	Theory
	Internal
	Total
	L
	T
	Credits

	MAXIMUM MARKS
	66
	24
	90
	3
	1
	3.5


Objective of the paper is to acquaint the students about the different ecosystems, energy flow in ecosystems, biogeochemical cycles, studies of population community with relation to ecosystem and ecological succession  

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 10 marks each.  Section C will consist of 13 short-answer type questions (8-10 lines) which will cover the entire syllabus uniformly and will carry 26 marks in all.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions each from section A and B and the entire section C which is compulsory.
SECTION-A

1. Concept and structure of ecosystem: Cybernetic nature and stability (resistance and resilience) of ecosystems; structure and function of some Indian ecosystems: forest, grassland, fresh water, marine and estuarine. Brief idea of microcosms, agroecosystems, spacecraft and city as ecosystems. 

2. Concept related to energy: primary productivity, its measurements, global pattern and controlling factors; food chain, food web, trophic levels, energy flow pathways, ecological pyramids, ecological energetics, energy budgets, ecological efficiencies.

3. Pattern and basic types of biogeochemical cycles (C.N.P. and S), sedimentary cycle, cycling of non-essential elements and organic nutrients; Nutrient cycling in the tropics, recycle pathways, recycle index. 

4. Concept of limiting factors; Liebig’s Law of the minimum, Shelford’s Law of Tolerance, factor compensation and ecotypes, ecads, combined concept of limiting factors, ecological indicators.

SECTION-B
5. Population group properties, Life history strategies (r and k selection), carrying capacity, population regulation, types of interactions, concept of metapopulation- demes and dispersal, interdemic extinctions, age structured populations.

6. Concept of community: intra-community classification, analysis of communities (analytic and synthetic characters), continuum, ordination, species diversity, ecotones and edge effect.

7. Concept of Habitat and ecological niche; niche width and overlap; fundamental and realized niche; resource partitioning; ecological equivalents, character displacement, (sympatry and allopatry), natural selection: allopatric and sympatric speciation. artificial section: domestication.

8. Ecological succession; its kinds, relay floristics and initial floristics composition, bioenergetics, models (facilitation, tolerance and inhibition), causes, changes in ecosystem properties during succession, uses; concept of climax; its units theories and forms.

RECOMMENDED READINGS:
1. Barbour, M.G.; Burk, J.H. and Pitts, W.D. 1987. Terrestrial Plant Ecology, Benjamin/Cummings Publication co., California.

2. Begon, M. Harper, J.L. and Townsend, C.R. 1996. Ecology. Blackwell Science, Cambridge, U.S.A.

3. Berret, G.W., and Rosenberg, R. 1981. Stress Effects on Natural Ecosystems, Johan Wiley & Sons, New York.

4. Chapman, J.L. and Reiss, M.J. 1988. Ecology – Principles and Applications, Cambridgde University Press, U.K.

5. Kershaw, K.A. and Looney, J.H.H. 1985. Quantitative and Dynamic Plant Ecology, Edward Arnold, London.

6. Kormondy, E.J. 1996. Concepts of Ecology, Prentice-Hall of Indian Ltd., New Delhi.

7. Muller-Dombois, D. and Ellenberg, H. 1974. Aims and Methods of Vegetation Ecology, Wiley, New York.

8. Odum, E.P. 1971. Fundamentals of Ecology, W.B. Saunders Co., Philadelphia.

9. Odum, E.P. 1983. Basic Ecology, Saunders College Publ. co., Philadelphia.

10. Odum, E.P. and Barrett, G.W. 2005. Fundamentals of Ecology. Thomson Books/Cole, United States. 

11. Sharma, P.D. 1992. Ecology and Environment, Rastogi Publ.  Meerut.

12. Smith R.L. 1996. Ecology and Field Biology, Harper Colins, New York.

13. Stiling, P. 1999. Ecology – Theories and Applications, Prentice Hall Inc., London.

14. Tiwari, S.C. 1993. Concept of Modern Ecology, Bishan Singh Mahendra Pal Singh, Dehra Dun.

	NAME OF THE COURSE: M. Sc. (HONOURS IN BOTANY) (TWO YEAR COURSE)

	PART: II
	SEMESTER: III
	SESSION: 2019-20 & 2020-21 

	PAPER: PLANT BIOTECHNOLOGY AND TISSUE CULTURE
	3 hrs.

	PAPER CODE: MBOT-TP 304
	CORE
	Theory
	Internal
	Total
	L
	T
	Credits

	MAXIMUM MARKS
	66
	24
	90
	3
	1
	3.5


Objective of the paper is to give knowledge to the students about different tissue culture techniques and methods of recombinant DNA technology, production of transgenic plants and application of microbes in biotechnology. 

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 10 marks each.  Section C will consist of 13 short-answer type questions (8-10 lines) which will cover the entire syllabus uniformly and will carry 26 marks in all.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions each from section A and B and the entire section C which is compulsory.

SECTION-A

1. Basic Techniques: Nutrition Medium, Sterilization Techniques, Principles (Cyto-differentiations, Organogenic differentiation).

Types of culture: Embryo culture, Callus culture and Organ culture.

Micropropagation: Axillary bud Proliferation approach, Meristem & shoot tip culture, Bud culture, Organogenesis & Embryogenesis & their applications.  
2. Cell suspension culture: Types of suspension cultures, Production of secondary metabolites and their applications.

Somaclonal Variation: Selection of somaclonal variants, mechanism & their applications, Cryopreservation.

3. Haploid Production: Androgenic Methods, Gynogenic Haploids, Chromosome elimination techniques, Distant hybridization, Embryo rescue.

4. Protoplast isolation, fusion. Section of hybrid cells, regeneration of hybrid plants, Applications & limitation, cybrids Hybrids, somatic hybrids, cytoplast & Plastocyte.

SECTION-B

5. Recombinant DNA technology: Isolation, cloning vectors and amplification of genes & their applications. 
6. Molecular markers & Marker assisted selection: Morphological, Biochemical & Molecular markers. Non-PCR based approaches & PCR based techniques & their advantages & disadvantages Vector & Vectorless methods of gene transfer in plants
7. Transgenics in Crop improvement: Resistance to biotic & abiotic stress, Transgenics for quality & as bioreactors.

8. Application of microbial biotechnology for human welfare.

RECOMMENDED READINGS:
1. Bajaj, Y.P.S. 2000.  Biotechnology in Agriculture and Forestry-46-Transgenic Trees, Spinger Pub., New York, USA

2. Bhojwani, S.S. and Razadan, M.K. 1996 Plant Tissue Culture: Theory and Practice (A revised Edition), Elsevier Science Pub., New York, U.S.A.

3. Chawla H.S. 2005 Introduction to Plant Biotechnology, Oxford & IBH Pub., New Delhi, India. 

4. Dawson, M.T., Powell, R. and Gannon, L.F. 1996. Gene Technology, BIOS Sci. Pub. Ltd., Oxford, UK.

5. Glazer, A.N. and Nikaido, H. 1995. Microbial Biotechnology, W.H. Freeman & Company, New York, USA

6. Gupta, P.K. 2000. Elements of Biotechnology, Rastogi & Co., Pub., Meerut, India.

7. Lea, P. and Leegood, R.C. 1999. Plant Biotechnology and Molecular Biology (2nd Ed.) John Wiley & Sons, Ltd., England.

8. Purohit, S.S., Kothari, P.R. and Mathur, S.K. 1993. Basic and Agricultural Biotechnology, Agro Botanical Pub. Bikaner, India.

9. Razadan, M.K. 1993 An Introduction to Plant Culture, Oxford & IBH Pub., New Delhi, India.

10. Singh, S.K. 2006 Plant Tissue Culture, Campus Books International Pub., New Delhi, India.

	NAME OF THE COURSE: M. Sc. (HONOURS IN BOTANY) (TWO YEAR COURSE)

	PART: II
	SEMESTER: III
	SESSION: 2019-20 & 2020-21 

	PAPER: SPECIALIZATION-I: PRINCIPLES OF PLANT PATHOLOGY
	3 hrs.

	PAPER CODE: MBOT-TP 305
	Elective
	Theory
	Internal
	Total
	L
	T
	Credits

	MAXIMUM MARKS
	66
	24
	90
	3
	1
	3.5


Objective of the paper is to give knowledge to the students about the concept of disease and  disease management in plants, disease epidemiology, epiphytotics and disease appraisal. The students will also learn about mechanism of pathogen attack and defense mechanisms adopted by plants during pathogen attack. 

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 10 marks each.  Section C will consist of 13 short-answer type questions (8-10 lines) which will cover the entire syllabus uniformly and will carry 26 marks in all.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions each from section A and B and the entire section C which is compulsory.

SECTION-A

1. Introduction:  The concept of disease in plants, a brief account of scope and objectives of Plant Pathology; major causes and symptoms of Plant diseases.

2. Epidemiology:  The seasonal carry-over of plant pathogens, their dispersal and factors influencing dispersal.

3. Epiphytotics: Spread of pathogens within crop areas; role of plant factors, pathogen factors, biotic factors and environmental factors in the spread of pathogens. Epiphytotics, types of epiphytotics. Disease forecasting and its methods.

4. Disease Appraisal: Pathometery: the assessment of disease incidence and crop loss, various methods (Statistical methods excluded).

SECTION-B

5. Mechanism of Pathogen attack: Pre-penetration, penetration and post-penetration; host range; pathogenesis, various stages in the development of disease including molecular basis of pathogenesis.

6. Chemical Weapons: Role of enzymes, ;microbial toxins, growth regulators and polysaccharides in disease development.
7. Results of Infection: Impact of infection on morphological, anatomical and physiological aspects with particular reference to translocation of water and nutrients, respiration, photosynthesis and nitrogen metabolism.

8. Mechanism of Defence: Pre-infectional and post-infectional defence mechanisms including signaling pathway leading to activation of defence responses. Role of transgenics and RNA silencing in Plant defense,  Genetics of plant-pathogen interaction, Horizontal and vertical resistance, gene for gene hypothesis.

RECOMMENDED READINGS:
1. Agrios, G.N. 2005. Plant Pathology. Academic Press, New York.

2. Chandniwala, K.M. 1996. An Introduction to Plant Pathology, Anmol Publications, Pvt. Ltd., New Delhi.

3. Mehrotra, R.S. 2010. Plant Pathology. Tata McGraw Hill Publishing Co., Pvt. Ltd., New Delhi.

4. Nagarajan, S. 1983. Plant Disease Epidemiology. 

5. Singh, R.S. 2009. Principles of Plant Pathology. Oxford & IBH Publishing Co., Pvt. Ltd., New Delhi. 

6. Singh, R.S. 1998. Plant Diseases. Oxford & IBH Publishing Co., Pvt. Ltd., New Delhi.

7. Tar, S.A.J. 1972. Principles of Plant Pathology, Mac Millan Press, London. 

	NAME OF THE COURSE: M. Sc. (HONOURS IN BOTANY) (TWO YEAR COURSE)

	PART: II
	SEMESTER: III
	SESSION: 2019-20 & 2020-21 

	PAPER: SPECIALIZATION-I: CROP GENETICS
	3 hrs.

	PAPER CODE: MBOT-TP 306
	Elective
	Theory
	Internal
	Total
	L
	T
	Credits

	MAXIMUM MARKS
	66
	24
	90
	3
	1
	3.5


Objective of the paper is to acquaint the students about the mode of reproduction in plants, type and mechanism of self-incompatibility, concept of hybridization, heterosis and mutation breeding. 
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 10 marks each.  Section C will consist of 13 short-answer type questions (8-10 lines) which will cover the entire syllabus uniformly and will carry 26 marks in all.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions each from section A and B and the entire section C which is compulsory.

SECTION-A

1.
Mode of reproduction in plants, Genetic consequences of self and cross fertilization, Mating systems in plants.

2.
Types, mechanism and utility of self-incompatibility, apomixis and male sterility in plant breeding. 

3.
Plant Genetic resources: centres of origin, gene pool concept, primary, secondary and tertiary gene pool; Germplasm evaluation and conservation, Gene banks.

4.
Plant Introduction and selection (Pure line selection, Mass selection, recurrent selection and clonal selection) as methods of plant breeding. 

SECTION-B

5.
Hybridization: Procedure, choice of parents, pedigree and bulk methods, back cross methods, composite crosses, wide crosses: Significance, crossability, barriers and methods to overcome.

6.
Heterosis breeding: Hybrid varieties, synthetic varieties.

7.
Mutation Breeding: Procedure and achievements, Haploidy and polyploidy in plant breeding.

8.
Molecular Markers: Types of molecular markers, Mapping of Molecular markers, Marker assisted selection (MAS) for disease resistance and Qualitative Trait Loci (QTLs) and Application of MAS in breeding. 

RECOMMENDED READINGS:
1. Allard, R.W. 1998. Principles of Plant Breeding, John Wiley & Sons, Inc., Singapore.

2. Chaudhury, R.C. 1994. Introduction to Plant Breeding. Oxford & IBH Pub. Co. Pvt. Ltd., New Delhi.

3. Gupta, P.K. 1999. Cytogenetics, Rastogi & co. Pub., Meerut, India.

4. Heyward, M;.D. , N.O. Bosemark and I. Romagosa 1993. Plant Breeding: Principles and Prospects, Chapman & Hall, Madras.

5. Miesfield, R.L. 1999. Applied Field Crops, Wiley-Liss, New York, USA.

6. Poehlman, J.M. 1987. Breeding Field Crops. An Avi Book Published by Van Nostrand Reinhold, New York.

7. Singh, B.D. 2008. Plant Breeding, Kalyani Publishers, New Delhi.

8. Singh, R.K. and Singh, P.K. 1994. A manual on Genetics and Plant Breeding, Experimental Techniques, Kalyani Publishers, New Delhi.

9. Snustad, D.P.  and Simmons, M.J. 2000. Principles of Genetics (IInd. Edition) John Wiley & Sons Inc., New York, USA.

10. Vijendra Das, L.D. 1998. Plant Breeding. New Age International Publishers, New Delhi.

11. Vijendra Das L. D. 2000. Problems facing Plant Breeding, New Age Int. Pub., New Delhi.

	NAME OF THE COURSE: M. Sc. (HONOURS IN BOTANY) (TWO YEAR COURSE)

	PART: II
	SEMESTER: III
	SESSION: 2019-20 & 2020-21 

	PAPER: SPECIALIZATION-I: ADVANCED PHYCOLOGY
	3 hrs.

	PAPER CODE: MBOT-TP 307
	Elective
	Theory
	Internal
	Total
	L
	T
	Credits

	MAXIMUM MARKS
	66
	24
	90
	3
	1
	3.5


Objective of the paper is to acquaint the students about the algal classification, molecular taxonomy, culture techniques, algal biofuels and role of algae in industry.

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 10 marks each.  Section C will consist of 13 short-answer type questions (8-10 lines) which will cover the entire syllabus uniformly and will carry 26 marks in all.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions each from section A and B and the entire section C which is compulsory.

SECTION-A

1. Criteria and systems of algal classification.  Comparative account of algal pigments, food reserves, cell wall, flagellation, chloroplasts and eye spots.

2. Molecular taxonomy, markers used in cyanobacterial and algal taxonomy, their phylogenetic and taxonomic importance. A brief account on cyanobacterial genomics and proteomics.
3. Growth characteristics: Media for algal growth, growth curve and measurements techniques.
4. Algal culturing techniques: collection, isolation, purification and preservation.  

SECTION-B

5. Outdoor cultivation: Mass cultivation: raceway ponds, photobioreactors and fermenter.

6. Algae as biofuel; Genetic engineering of algae for biofuel production. Hydrogen production from algae.
7. Algae as single cell protein;  Commercial potential of Spirulina and Chlorella as SCP.
8. Role of algae in industry: production of agar, carragenin and alginate.
RECOMMENDED READINGS:


1. Kumar, H.D. 1999. Indroductory Phycology, Affiliated East West Press Ltd., New Delhi.

2. Graham, L.E. and Wilcox, L.W. 2000. Algae. Prentice Hall, Inc. NJ, USA

3. Anderson, R.A. 2005. Algal Culturing Techniques, Academic Press, London.

4. South, G.R. and Whittick, A. 2000. Introduction to Phycology. Blackwell Scientific Publisher, USA.
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ADVANCES IN PLANT PHYSIOLOGY 
1. To demonstrate the phenomena of (a) Electrical adsorption and (b) Mechanical adsorption.

2. To demonstrate the water holding capacity of different types of soils.

3. To demonstrate the operation of the solubility theory of permeability.

4. To demonstrate the osmotic pressure of the cell sap of the given plant material by Plasmolytic method.

5. To determine the diffusion pressure deficit to potato tissue.







Or

     
To determine the water potential of plant tissue by classical method.

6. To determine the water potential of potato tuber tissue by the falling drop method.

7. To study the effect of strong and weak acid and alkalies on the permeability of cytoplasmic membrane.

8. To determine the effect of temperature and alcohol on permeability and find out thermal death point.

9. To determine the role of liquids in imbibitions.

10.  To determine the surface tension of alcohol by drop counting method.

11.  To illustrate the preparation, standardization and utilization of cobalt Chloride paper in measuring water loss from the upper and lower surface of leaves from different plant, to determine the effect of light on the relative loss of water vapour from leaves.

12.  To measure and compare the rate of transpiration under different experimental condition with potometer.

13.  To compare the rate of transpiration from two sides of a leaf by gravimetric method. 

14.  To demonstrate suction due to transpiration (or transpiration pull).

15.  To demonstrate transpiration by using Ganong's Potometer.

16.  To trace the path of water in a plant by using dye.

Or


To study the rate at which an aqueous solution of acid fuchsine rises in plants and to study the tissues involved in the translocation of the dye.

ADVANCES IN PLANT METABOLISM

1. To demonstrate the effect of CO2, light intensity and temperature with time on the rate of photosynthesis in twigs of Hydrilla stem.

Or


Demonstrate the Blackman's law of limiting factor.

2. To demonstrate that light, chlorophyll and CO2 is necessary for photosynthesis.

3. To separate leaf pigments by (i) Column Chromatography (ii) Paper Chromatography.

4. To separate chloroplast pigments from leaf by chemical method and calculate the Rf Value.

5. Quantitative determination of photosynthesis pigments from given plant material.

6. To show that oxygen is released during photosynthesis.

7. To demonstrate the phenomenon of anaerobic respiration.

8. To demonstrate that O2 is taken in and CO2 is given out during respiration.

9. To determine the respiratory quotient of given plant material by Ganong's respirometer.

10. To measure the activity of PPO and POD antioxidants from given plant material by spectrophotometric method.

11. To quantify Ascorbic Acid from given plant material by spectrophotometric method.

12. To study auxinase enzyme activity from given plant material by spectrophotometric method.  
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PLANT ECOLOGY 
1. To study the phytogeographical regions of the world on the basis of map provided to you.
2. To study world formation on the basis of a biome through map provided to you.
3. To study world soil map based bioclimatic zones.
4. To determine free CO2 from given water samples.
5. To determine dissolved O2 from given water sample.
6. To determine alkalinity of given water sample.
7. To test nitrate, ammonium, nitrite nitrogen, calcium, phosphorus and potassium in the crop land, grassland and forest soil samples.
8.  To estimate organic matter of given soil samples by Walkey-Black method.
9. To study of effect of So2 (a pollutant) on pollen tube emergence of given pollen samples.
10. To study the conventional metrological instruments.
PLANT BIOTECHNOLOGY AND TISSUE CULTURE

1. Comparison of protein content of different plants.

2. Isolation of DNA from Plants.

3. Isolation of RNA from Plants.

4. Quantification of DNA from Plants.

5. Quantification of RNA from Plants.

6. Separation of proteins by electrophoresis.

7. Immobilization techniques employing microorganisms.

8. Removal of chromium/ nitrate/ ammonia by immobilized cyanobacterial cells.

9. Demonstration of DNA amplification by PCR.

10. Separation of AMs by electrophoresis.
11. The study the orientation of Plant tissue culture lab.

12. To know the Nutrient medium used in Tissue culture.

13. Preparation of MS (Murashige and Skosges)

14. To study the various strilization techniques used in plant tissue culture.

15. To prepare, the explants, their inoculation and incubation.

16. To perform seed culture.

17. To study the micro propagation used meristems.

18.  To initiate the callus culture.

19. To initiate organogenesis in vitro. 
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SPECIALIZATION-I: PRINCIPLES OF PLANT PATHOLOGY

1. Acquaintance with techniques and stains used in plant disease study.
2. Study of the disease symptoms and histopathological details of the following:
I. Oomycota: White rust of crucifers (Albugo candida), Late blight of potato (Phytophthora infestans) and Downy mildew of Brassica (Peronospora parasitica).
II. Blastocladiomycota: Browm spot of maize (Physoderma maydis)
III. Ascomycota: Stem galls of coriander (Protomyces microsporus), Powdery mildew of Dalbergia (Phyllactinia dalbergiae), Apple scab (Venturia inequalis), Coaltar disease (Rhytisma acerinum), Blotch of turmeric (Taphrina maculans), Black Spot of rose (Diplocarpon rosae) and False smut of rice (Ustilaginoidea virens).
IV. Basidiomycota: Corn smut (Ustilago maydis) and Leaf smut of rice (Entyloma oryzae), 
V. Mitosporic fungi: Early blight of potato (Alternaria solani), Tikka disease of groundnut (Cercospora arachidicola), Leaf spot of spinach/Lufa (Cercospora), Anthracnose of chillies (Colletotrichum capsici), Leaf spot of Calotropis, Leaf spot of Principia.
SPECIALIZATION-I: CROP GENETICS

1. Visit to field for fixation of materials for meiotic studies.

2. Analysis of abnormal microsporogenesis in Thespesia populnea/Sambucus.

3. Analysis of structural hybridity of chromosomes in Rhoeo discolor.

4. Analysis of chiasma frequencies in Vicia faba and Pennisetum.

5. Analysis of frequency of B-chromosomes in Sambucus nigra.

6. Calculation of chromosomal associations from given data/ photomicrographs.

7. Study of cytological abnormalities from permanent slides.
8. Study of chromosome number in crop plants (wheat, rice, maize, sugarcane, cotton, potato, mustard).

9. Study of botany of crops (wheat, rice, maize, sugarcane, cotton, potato, mustard).

10. To work out type and level of ploidy of the plant material with given base number (Sambucus nigra based on x = 9).

11. Analysis and evolution of karyotypes at intra- or inter- specific level.

SPECIALIZATION-I: ADVANCED PHYCOLOGY

1. Preparation of culture medium for micro algae.

2. Isolation and purification of micro algae from soil sample.

3.  Enumeration of micro algae from soils.

4. Study of growth curve of microalgae using absorbance and dry biomass as growth parameter. 

5. Calculation of growth rate constant and generation 

6. Quantification of soluble proteins from the given algal sample by Lowry method. 

7. Separation of algal pigments using chemical, TLC and paper chromatographic method.

8. Quantification of algal pigments by spectrophotometric method.
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Objective of the paper is to acquaint the students about the evolutionary trends in angiosperm systematics and phylogeny of angiosperms, systems of angiosperm classification, international nomenclature code and socio economic importance of angiosperms.
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 10 marks each.  Section C will consist of 13 short-answer type questions (8-10 lines) which will cover the entire syllabus uniformly and will carry 26 marks in all.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions each from section A and B and the entire section C which is compulsory.

SECTION-A

1. General evolutionary trends and criteria of primitive and advance taxa of flowering plants.  Morphology of stamens and carpels- a brief account. A brief account on various taxonomic tools like herbarium, Botanical gardens, floras, computers and GIS. Relevance of taxonomy to plant conservation

2. A brief account on the origin and phylogeny of Angiosperms. 

3. Plant systematics; an overview; Phylogenetic systematics: character analysis, cladogram construction and cladogram analysis. 

4. Plant molecular systematics, numerical taxonomy and serotaonomy: a brief account.

SECTION-B
5. Salient features of various systems of classification (Bentham & Hooker,  Engler and Prantl,  Cronquist,  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,  Lamiaceae,  Polygonaceae,  Chenopodiaceae and Moraceae.

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

RECOMMENDED READINGS:
1. Davis, P. H. and  Heywood,  V. H. 1973. Principles of Angiosperm Taxonomy, Robert E. Kreiger Pub. Co., New York.
2. Heywood, V. H. and Moore, D.M. 1984. Current Concepts in Plant Taxonomy, Academic Press, London.
3. Lawrence, H. M. 1969. Taxonomy of Vascular Plants, Oxford & IBH Publishing Co., New Delhi.
4. Stebbins, G. L. 1974. Flowering Plant-Evolution Above Species Level, Edward Arnold Ltd., London.

5. Sharma, O.P. 2005. Plant Taxonomy. Tata McGraw-Hill Publishing Company Limited, New Delhi

6. Simpson, Michael G. 2006. Plant Systematics. Elsevier Academic Press.

7. Singh G. 2004. Plant Systematics: Theory and Practice. Oxford and IBH Publishing Co. Pvt. Ltd., New Delhi 

8. Stace, C. A. 1989. Plant Taxonomy and Biosystematics (2nd Edition), Edward Arnold Ltd., London.

9. Takhtajan. A. L. 1997. Diversity and Classification of Flowering Plants, Columbia University Press, New York.

10. Woodland, D.W. 1991. Contemporary Plant Systematics, Prentice Hall, New Jersey.
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Objective of the paper is to acquaint the students about the economic importance of cereals, sugar crops, fibre crops, oil seed corps, beverage crops, medicinal and aromatic plants and spices and condiments. The students well also learn above processing and usage of tobacco and rubber.

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 10 marks each.  Section C will consist of 13 short-answer type questions (8-10 lines) which will cover the entire syllabus uniformly and will carry 26 marks in all.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions each from section A and B and the entire section C which is compulsory.
SECTION-A

1. A brief account of the origin, botany, cultivation and uses of food crops.

(i)
Cereal Crops
-
Wheat, Rice, Maize,

(ii)
Sugar Crops
-
Sugarcane

(iii)
Tuber Crops
-
Potato

2. A brief account of the origin, botany, cultivation and uses of the following fibre crops: (Cotton, flax, Hemp, sisal) and fodder crops (Sorghum, Berseem, Guar).

3. A brief account of the origin, botany, cultivation and uses of vegetable oil yielding plants.  (i) Mustard (ii) Coconut (iii) Groundnut (iv) Sunflower.

4. A brief account of the origin, history, botany, cultivation, processing chemical composition and uses of the following beverages crops. (i) Tea  (ii) Coffee

SECTION-B

5. A brief account of the origin, history, botany, cultivation, processing and uses of Tobacco and Para Rubber.

6. Name, family, plant part yielding active principle and uses of the following: 

(i) Medicinal Plants: Aconitum, Cinchona, Belladona, Digitalis, Glycyrrhiza, Artemisia, Rauvolfia, Nux-vomica, Garlic, Neem, Tulsi, Papaver, Vasaka, Aloe, Asafoetida, Ginseng.

(ii) Aromatic Plants: Mentha, Rosa, Jasminum, Cymbopogon, Lavender, Hops, Camphor.

(iii) Spices and Condiment: Ginger, Turmeric, Cinnamon, Cloves, Cardamom, Chillies, Pepper, Fennel, Coriander, Cumin, Nutmeg, Mace and Saffron.

7. Name, family, distribution and uses of  important commercial timbers of India (Teak, Sal, Chir, Kail, Deodar, Sisham, Kikar). List of important fuel woods, trees for avenues, pollution control and aesthetics.

8. A brief account of the following: (i) Gums (ii) Resin (iii) Tannins (iv) Dyes (v) Rattans (vi) Raw materials for Paper Industry (vii) Bamboos (viii) Wild Fruits.

RECOMMENDED READINGS:
1. Anonymous 1997. National Gene Bank: Indian Heritage on Plant Genetic Resources (Booklet). National Bureau of Plant Genetic Resources, New Delhi.

2. Arora, R.K. and Nayyar, E.R. 1984. Wild Relatives of Crop Plants in India. NBPGR Science Monograph No. 7.

3. Conway, G. 1999. The Doubly Green Revolution. Food for All in the 21st Centuary, Penguin Books.

4. Conway, G. and Barbier, E. 1990. After the Green Revolution, Earthscan Press, London.

5. Conway, G. and Barbier, E. 1994. Plant, Genes and Agriculture, Jones and Bartlett Publishers, Boston.

6. Council of Scientific & Industrial Research, 1986. The useful Plants of India, Publications and Information Directorate, CSIR, New Delhi.

7. Council of Scientific & Industrial Research, (1948-76) The Wealth of India. A Dictionary of Indian Raw Materials and Industrial Products, New Delhi. Raw materials I-XII, Revised Vol. I-III (1985-1992) Supplement (2000)
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RECOMMENDED READINGS Cont..
8. Cristi, B.R. (ed.) 1999. CRC Handbook of Plant Sciences and Agriculture. Vol. I. in situ Conservation. CRC Press Boca Raton, Florida, USA.
9. Kochhar, S.L. 1998. Economic Botany in the Tropics, 2nd Edition, MacMillan Indian Ltd., New Delhi.

10. Pimentel, D. and Hall, C.W. (Eds.) 1989. Food and Natural Resources, Academic Press, London- New York.

11. Plant Wealth of India 1997. Special Issue of Proceedings Indian National Science Academy B-63.

12. Schrey, R.W. 1972. Plants for Man. 2nd ed. Englewood Cliffs. New Jersey, Prentice Hall.

13. Sharma, O.P. 1996. Hill’s Economic Botany (Late Dr. A.F. Hill, adapted by O.P. Sharma), Tata McGraw Hill Co., Ltd., New Delhi.

14. Simpson, B.B. and Ogorzaly, M.C.  1986. Economic Botany: Plant in our World. McGraw Hill Book Company, New Delhi.

15. Swaminathan, M.S. and Kochhar, S.L. (Eds.) 1989. Plants and Society, MacMillna Publication Ltd., London.

16. Thakur, R.S., Puri, H.S. and Jussain, A. 1989. Major Medicinal Plants of India. Central Institute of Medicinal and Aromatic Plants, CSIR, Lucknow.

	NAME OF THE COURSE: M. Sc. (HONOURS IN BOTANY) (TWO YEAR COURSE)

	PART: II
	SEMESTER: IV
	SESSION: 2019-20 & 2020-21 

	PAPER: PLANT ANATOMY AND REPRODUCTION
	3 hrs.

	PAPER CODE: MBOT-TP 403
	CORE
	Theory
	Internal
	Total
	L
	T
	Credits

	MAXIMUM MARKS
	66
	24
	90
	3
	1
	3.5


Objective of the paper is to acquaint the students about the growth and differentiation of shoot and root apical meristem and anatomy of root, stem and leaf. The students will also learn about the structure and development of embryo.
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 10 marks each.  Section C will consist of 13 short-answer type questions (8-10 lines) which will cover the entire syllabus uniformly and will carry 26 marks in all.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions each from section A and B and the entire section C which is compulsory.

SECTION-A

1. Growth and differentiation of Shoot: Organization of shoot apex, cytological and molecular analysis of SAM, Autonomy of the meristem; Regulation of cell fate in the meristem; tissue differentiation in the shoot.
2. Vascular tissue and cambium: Cambium-structure, types and functions; vascular tissues-structure, function and differentiation; secondary growth in gymnosperms and angiosperms; anamolous stem differentiation; secretary ducts and laticifers.
3. Root anatomy: Organization of RAM in vascular plants, differentiations of root tissues; later roots, root hairs, concepts of origin of root cap.

4. Leaf anatomy: Leaf determination and development at the SAM-regulation of leaf development and its information at apex; differentiation of leaf cells-epidermis with special reference to stomata and trichomes; mesophyll cell differentiation.

SECTION-B

5. Pattern formation in the early plant embryo: Introduction of seed and embryos, embryo pattern formation and its regulation, evolutionary aspects of plant embryogenesis. 
6. Endosperms development and embryogenesis: Embryo-how become multicellular, ultrastructure and nuclear cytology and cell lineage during late embryo development, nutrition and growth of embryos, gene action during embryogenesis, storage proteins of the endosperm and the embryo.

7. Embryogenic development of somatic cells and pollen grains: Somatic embryogenesis-role of secreted molecules and embryonic proteins; genetic and molecular dissection of somatic embryogenesis; pollen embryogenesis cytology, genetic and molecular biology of pollen embryogenesis.
8. Microsporogenesis and megasporogenesis: anther differentiation, pollen development and maturation male gemetogenesis; ovule determination and development, megasporogenesis, organisation of embryo sac- structure of embryo sac cells and functions of genes during megagametogenesis.
RECOMMENDED READINGS:
1. Marja C.P. Timmermans (2010). Current Topics in Development Biology-Plant Development. Academic Press, USA.
2. Raghvan, V. (2000). Developmental Biology of Flowering Plants. Springer Science, New York.
3. Taize, L. and Zeiger, E. (2006). Plant Physiology (4th Ed.) Snauer Associates, Inc. Pub., Sunder Land, Massachusetts. 

4. Srivastava, L.M. (2002). Plant Growth and Development: Hormones and Environment. Academic Press, Sanoiego, California. 

5. Eri, K. (1965). Plant Anatomy, John Wiley & Son's Inc., New York.
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Objective of the paper is to acquaint the students about the various research techniques commonly used in life sciences. 

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 10 marks each.  Section C will consist of 13 short-answer type questions (8-10 lines) which will cover the entire syllabus uniformly and will carry 26 marks in all.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions each from section A and B and the entire section C which is compulsory.

SECTION-A

1. Basic Principles of research techniques and safety measures: Aims of Lab investigation, Experimental designs, SI units, safety against Chemical, Physical and Biological hazards. Waste disposals.

2. Cell culture techniques: Cell culture Laboratory, equipments, aseptic techniques and good culture practices, type of cultures, potential uses of cell culture.

3. Anatomical and histochemical techniques: Functioning and application of microtomy, stains and staining techniques; Maceration; Principle of fixation, types of fixatives and their applications.

4. Principle and methods of histochemical localization of carbohydrates lipids, proteins, nucleic acids and enzymes.

SECTION-B

5. Centrifugation: Principle, functioning and applications of low speed, high speed and ultracentrifugation.

6. Spectroscopy: Principle, functioning and applications of UV-visible spectrophotometry, spectrofluoremetry.

7. Electrophoresis: Principle, functioning and applications of simple and 2D gel electrophoresis.

8. Chromatographic techniques: Principle and applications of paper chromatography column chromatography, thin layer chromatography, Ion Exchange, Gel filteration chromatography and Gas chromatography.

RECOMMENDED READINGS
1. Wilson, Keith and Walker, John 2009. Principles and techniques of Biochemistry and molecular Biology. Cambridge Univ. Press, India.

2. Plummer, David T. 1996. An introduction to practical Biochemistry 3rd Ed. Tata McGraw Hill. Publ. Coy. Ltd., New Delhi.

3. Rao, B. S. and Deshpande, V. 2000. Experimental Biochemistry. A student companion. I. K. International Pvt. Ltd., New York.
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Objective of the paper is to give knowledge to students about the symptoms, disease cycle, and control measures of diseases caused by different types of pathogens. 
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 10 marks each.  Section C will consist of 13 short-answer type questions (8-10 lines) which will cover the entire syllabus uniformly and will carry 26 marks in all.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions each from section A and B and the entire section C which is compulsory.

SECTION-A

1. Symptoms, disease cycle and control measures with particular reference to diseases caused by Protozoic and Oomycetous fungi with particular reference to Club root of crucifers, Damping off of seedlings, Downy mildew of Bajra, Late blight of potato. 

2. Symptoms, disease cycle and control measures of diseases caused by Chytridiomycetous, Zygomycetous and Ascomycetous fungi with particular reference to Black wart of potato, Brown spot of maize and Soft rot of fruits and vegetables, Stem galls of coriander, Peach Leaf curl, Powdery mildew of cereals, Ergot of grains, Apple scab. 

3. Symptoms, disease cycle and control measures of diseases caused by Mitosporic fungi with particular reference to Alternaria leaf spot of crucifers, Early blight of potato, Tikka disease of groundnut, Blast of rice, Fusarial wilt of tomato, Red rot of sugarcane, Gram blight, Anthracnose of chillies. 

4. Symptoms, disease cycle and control measures of diseases caused by smuts and bunts with particular reference to Corn smut, Loose smut of wheat, Smut of sugarcane, Smut of bajra, Smut of sorghum, Flag smut of wheat, Leaf smut of rice, Karnal Bunt of wheat.

SECTION-B

5. Symptoms, disease cycle and control measures of diseases caused by rusts with particular reference to Black Stem rust of wheat, Brown rust of wheat, Yellow stripe rust of wheat, Rust of linum. Re-occurrence of wheat rust diseases in India-a general account. 

6. Symptoms, disease cycle and control measures of diseases caused by bacteria with particular reference to Angular leaf spot of cotton, Crown gall disease of plants, Blight of rice, common scab of potato. Symptoms disease cycle and control measures of diseases caused by viruses with particular reference to Tobacco mosaic, Leaf roll of potato, leaf curl of Papaya, Tristeza of citrus.

7. Symptoms, disease cycle and control measures of diseases caused by Mollecutes with particular reference to Grassy shoot of sugarcane, Sandal spike, Sesamum phyllody, Little leaf disease of brinjal. Symptoms, disease cycle and control measures of diseases caused by Nematodes with particular reference to Root knot of plants, Ear Cockle of wheat, Molaya disease of barley and Golden nematode of potato. 

8. Plant disease management: Basic principles of plant disease management with particular reference to Quarantine, Cultural, Biological, Physical and Chemical methods. Biopesticides, Integrated pest management (IPM) including application of biotechnology and genetic engineering in Plant disease management. 

RECOMMENDED READINGS:
1. Agrios, G.N. 2005. Plant Pathology. Academic Press, New York.

2. Chandniwala, K.M. 1996. An Introduction to Plant Pathology, Anmol Publications, Pvt. Ltd., New Delhi.

3. Mehrotra, R.S. 2010. Plant Pathology. Tata McGraw Hill Publishing Co., Pvt. Ltd., New Delhi.

4. Nagarajan, S. 1983. Plant Disease Epidemiology. 

5. Singh, R.S. 1984. Princples of Plant Pathology. Oxford & IBH Publishing Co., Pvt. Ltd., New Delhi. 

6. Singh, R.S. 2009. Plant Diseases. Oxford & IBH Publishing Co., Pvt. Ltd., New Delhi.

7. Tar, S.A.J. 1972. Principles of Plant Pathology, Mac Millan Press, London. 

	NAME OF THE COURSE: M. Sc. (HONOURS IN BOTANY) (TWO YEAR COURSE)

	PART: II
	SEMESTER: IV
	SESSION: 2019-20 & 2020-21 

	PAPER: PLANT BREEDING (PREREQUISITE IS MBOT-TP 306)
	3 hrs.

	PAPER CODE: MBOT-TP 406
	Elective
	Theory
	Internal
	Total
	L
	T
	Credits

	MAXIMUM MARKS
	66
	24
	90
	3
	1
	3.5


Objective of the paper is to give knowledge to students about the origin, evolution, and method  of breeding in cereals and cotton sugarcane. The students will also learn about the various aspects of new varieties and quality seeds. 
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 10 marks each.  Section C will consist of 13 short-answer type questions (8-10 lines) which will cover the entire syllabus uniformly and will carry 26 marks in all.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions each from section A and B and the entire section C which is compulsory.
SECTION – A
1.
Origin, evolution, breeding objectives and methods of breeding in Wheat and Rice. Improved varieties in Punjab.

2.
Origin, evolution, breeding objectives and methods of breeding in Maize and Cotton. Improved varieties in Punjab. 

3.
Origin, evolution, breeding objectives and methods of breeding in Sugarcane and Potato. Improved varieties in Punjab. 

4.
Breeding for resistance to abiotic (drought, salt, heat and cold) and biotic stress (diseases and insects)  

SECTION-B

5.
Release of new varieties: Evaluation trials, tests, agencies, registration of new varieties; ideotype concept in plant breeding; Breeder's rights. 

6.
Quality seeds: Classes, Practices for quality seed production, seed certification procedure, seed tests, Maintenance of improved seeds. 

7.
Biometrical techniques for agricultural research: Assessment of variability, Component of variance, Genetic diversity, Correlation coefficient analysis, Path analysis, Diallel, Triallel and quadriallel analysis, Line X Tester analysis.

8.
Qualitative and quantitative traits and their genetic behaviour in segregating populations, significance of polygenic traits, Component of Genetic variance, Heritability and genetic advance. 

RECOMMENDED READINGS:
1. Allard, R.W. 1998. Principles of Plant Breeding, John Wiley & Sons, Inc., Singapore.

2. Chaudhury, R.C. 1994. Introduction to Plant Breeding. Oxford & IBH Pub. Co. Pvt. Ltd., New Delhi.

3. Heyward, M;.D. , N.O. Bosemark and I. Romagosa 1993. Plant Breeding: Principles and Prospects, Chapman & Hall, Madras.

4. Miesfield, R.L. 1999. Applied Field Crops, Wiley-Liss, New York, USA.

5. Poehlman, J.M. 1987. Breeding Field Crops. An Avi Book Published by Van Nostrand Reinhold, New York.

6. Rastogi, V.B. 2007. Fundamentals of Biostatics. Ane Books India, New Delhi, India.

7. Singh, B.D. 2008. Plant Breeding, Kalyani Publishers, New Delhi.

8. Singh, R.K. and Singh, P.K. 1994. A manual on Genetics and Plant Breeding, Experimental Techniques, Kalyani Publishers, New Delhi.

9. Vijendra Das L. D. 2000. Problems facing Plant Breeding, New Age Int. Pub., New Delhi.

10. Vijendra Das, L.D. 1998. Plant L Breeding. New Age International Publishers, New Delhi.
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Objective of the paper is to give knowledge to students about the economic importance of phycobiliproteins and carotenoids, role of algae in agriculture and waste water treatment. The students will also get knowledge bioactive compounds from algae, economic importance of sea weeds and role of the algae in remediation.
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 10 marks each.  Section C will consist of 13 short-answer type questions (8-10 lines) which will cover the entire syllabus uniformly and will carry 26 marks in all.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt two questions each from section A and B and the entire section C which is compulsory.

SECTION-A

1. Structure, types, sources and commercial importance of algal phycobiliproteins

2. Structures, types, sources and commercial importance of algal carotenoids

3. Role of algae in agriculture as biofertilizer; Heterocyst: differentiation and role in nitrogen fixation.

4. Role of algae in animal aquaculture and waste water treatment

SECTION-B

5.  Technological applications of algae as: Research tool, biomonitors, space and  paleoecological assessment. Antiviral and  antifungal compounds from algae and algal toxins

6. Sea Weeds; as food, food value, sea weed food products and their market and Functional products in market

7. Algal Blooms: causes, control measures and macroalgal Blooms

8. Phycoremediation; organisms, mechanism and advantages.

9. A brief account on acidophiles, halophiles, alkaliphiles, thermophiles and pschrophiles.

RECOMMENDED REEDINGS:
1. Kumar, H.D. 1999. Indroductory Phycology, Affiliated East West Press Ltd., New Delhi.

2. Graham, L.E. and Wilcox, L.W. 2000. Algae. Prentice Hall, Inc. NJ, USA

3. Anderson, R.A. 2005. Algal Culturing Techniques, Academic Press, London.

4. South, G.R. and Whittick, A. 2000. Introduction to Phycology. Blackwell Scientific Publisher, USA.

5. Laura, B. and Paolo, G. 2006. Algae, Anatomy, Biochemistry and Biotechnology. Taylor and Francis, New York.

6. Lee, R. 2008. Phycology, Cambridge University Press.UK.

7. Khattar, J.I.S., Singh, D.P. and Kaur, G. (2009). Algal Biology and Biotechnology. IK International Publishing House Pvt. Ltd. New Delhi

8. Sahoo, D. and Seckbach, J. 2016. The Algae World. Springer, Dordrecht-Heidelberg, New York, London
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TAXONOMY OF ANGIOSPERMS

1. General description of flower in technical terms.

2. Description of different types of inflorescences and fruits in angiosperms.

3. Description of leaf type on the basis of shape of lamina, margin, base, tips, phyllotaxy, venation, leaf modification and placentation.

4. Description of following flowers in technical terms and their derivation up to the family level on basis of key:


Anagalis arvensis, Stellaria media/Spergula, Majus japonicus/Antirrhinum, Solanum nigrum, Vicia/Lathyrus, Calotropis procera, Cassia fistula, Oxalis corniculata, Acacia, Convolvulus microphylla, Boerhaavia/Bouganivillea, Salvia/Ocimum, Bidens/Tridex, Allium/Asparagus, Hamelia/Gardenia, Jasminum, Clerodendron, Tabernaemontena, Thevetia, Tecoma, Euphorbia/Jatropha, Quisqualis, Fumaria, Coriander/Foeniculum, Polygonum, Tiriticum asetivum, Abutilon and Malvastrum.

ECONOMIC BOTANY

1. To study the different type of starch grains: wheat, rice, maize, Phaseolus, Potato.

2. To study the morphological and anatomical features of the following plants:

a) Spices and Condiments: Ginger, Haldi, Black pepper, Elettaria cardamom, Cinnamon, Clove, Fennel, Coriander, Cumin.

b) Medical plants: Glycyrrhiza.

c) Fibers: Saccharum munja, Cotton, Cannabis.

d) Oil seeds: Cotton seed, Arachis hypogaea, Castor, Brassica, Coconut, Sunflower, Soybean.

3. To study of raphides in Eichhornia.

4. To study of Calcium Carbonate crystals (cystolith) in Ficus.

5. To study different types of woods for texture and density.
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PLANT ANATOMY AND REPRODUCTION

1. To study the anomalous structures in stem/wood/leaf of angiosperms (Mirabilis, Boerhavia, Bougainvillea, Nyctanthes, Salvadora, Dalbergia, Nerium).

2. To study the differential secondary growth in gymnospermous wood and angiospermous wood.

3. To study the anatomical differences between dicot and monocot root/stem/leaf.

4. To study lateral root differentiation in dicot and monocot root.

5. To study tissue differentiation from different types of cambium in dicot wood.

6. To study mesophyll differentiation in monocot and dicot leaf.

7. To study the type of stomata in monocot/dicot leaves.

8. Study various types of ovules and embryo sacs in angiosperms.

9. To study seed viability in different types of seeds by tetrazolium test.

10. To study sterile and fertile pollens in plants.

11. To study the anatomy of young and mature anthers.

BASIC RESERCH TECHNIQUES

1. Culture technique for isolation and enumeration of microbes.

2. Single spore isolation.

3. Maceration technique.

4. Spectrophotometric technique for quantification of proteins and carbohydrates.

5. Chromatographic technique for separation of pigments/amino acids.

6. Camera lucida drawing technique.

7. Photomicrographic technique.

8. Fixation and staining technique for chromosomal studies.

9. Demonstration of microtomy.
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PLANT DISEASES AND MANAGEMENT (PREREQUISITE IS MBOT-TP 305)
1. Preparation of culture medium (PDA) and culturing of fungi.
2. Single spore isolation and transfer of culture.
3. Study of the disease symptoms and histopathological details of the following:
I. Oomycota: Downy mildew of bajra/Trifolium.
II. Chytridiomycota: Symptoms of Black wart of potato (Synchytrium endobioticum),
III. Ascomycota: Powdery mildew of wheat (Blumeria graminis tritici), Dalbergia and popular, Ergot of grains, Apple scab, Peach leaf curl (Taphrina deformans), Leaf spot of grass.
IV. Basidiomycota: Smuts and bunts: Loose smut of wheat. Smut of sugarcane, Flag smut of wheat, Smut of bajra, Smut of sorghum, Karnal bunt, Hill bunt (symptoms); Rusts: Stages of Puccinia on Berberis, Stages of Puccinia on wheat, Stages of Melampsora on linseed.
V. Mitosporic Fungi: Red rot of sugarcane (Colletotrichum falcatum), Leaf spot of Trifolium
VI. Bacteria: Citrus canker
VII. Viruses: Leaf curl of papaya, leaf roll of potato and Yellow vein mosaic of Bhindi. 
VIII. Mycoplasma: Little leaf disease of brinjal.
IX. Nematode: Root knot of vegetable (study of different stages in the life cycle), ear cockle of wheat.
PLANT BREEDING (PREREQUISITE IS MBOT-TP 306)

1. Study of Reproductive biology of crops (anthesis).

2. Application of biostatistics in solving genetical problems.

3. Seed tests: Seed purity, seed germination, seed viability and seed health test.

4. Comparison of diploid and polyploid plants of Eugenia jambolana.

5. Preparation of material for hybridization.

6. Study of effect of chemical mutagens (EMS, MH) in Allium system.

7. Induction of autopolyploidy using colchicine.

8. Calculation of mean, SD, SE, Coefficient of variation, \Chi-square and t-test of significance from given data.

9. Numerical problems related to quantitative inheritance and self-incompatibility.

10. To study the effect of selfing in self pollinated and cross pollinated crops.

11. To analyse gene frequencies (starch/ waxy) in maize.

12. Visit to field for fixation of materials for meiotic studies.

APPLIED PHYCOLOGY (PREREQUISITE IS MBOT-TP 307)

1. Study of uptake of nitrate, nitrite and ammonium by algal samples.

2. Quantification of total soluble carbohydrate in the algal samples.

3. Estimation of reserve food material from the given algal samples.

4. Study of morphology of economically important See weeds. 

5. Study of metal (Chromium) uptake by algae.

6. Estimation of total carotenoids from the algal sample.

7. Separation and quantification of water soluble pigments from cyanobacteria.

