PUNJABI UNIVERSITY, PATIALA


SYLLABUS

OUTLINES OF TESTS, SYLLABI AND COURSES

OF READING FOR M.Sc. BOTANY PART-II
SESSION 2018-19 and 2019-20 

Outlines of Tests


The examination will consist of two semesters, i.e. 3rd semester and 4th semester.  In each semester there shall be five theory papers of three hours duration each and two to three practical papers each of six hours duration.  The subjects and marks shall be allotted as under :

3rd SEMESTER 
	Paper

Code
	Paper
	Hours Per Week
	Marks

	
	
	L
	P
	Ext.
	Int.
	Tot.

	BOT-301
	Plant Development
	3
	-
	50
	20
	70

	BOT-302
	Plant Reproduction
	3
	-
	50
	20
	70

	BOT-303
	Plant Ecology : Principles & Concepts
	3
	-
	50
	20
	70

	BOT-304
	Plant Resource Utilization
	3
	-
	50
	20
	70

	BOT-305
	Agricultural Botany
	3
	-
	50
	20
	70

	BOT-L-301
	Pertaining to Theory Papers BOT-301, 302 & 303
	-
	6
	90
	0
	90

	BOT-L-302
	Pertaining to Theory Papers BOT-304 & 305
	-
	4
	60
	0
	60

	
	Total 
	
	
	400
	100
	500

	L=Lecture, P=Practical


INTERNAL ASSESSMENT
House Tests 








40 Marks

Permanent Slides (Minimum Fifteen Sides)



10


Tutorial







10
40 Marks
Field Trip







10

Plant Album (Minimum Hundred Plants)



10 

Attendance








20 Marks





Total





100 Marks

Internal Assessment marks will be distributed equally in each of the theory paper. 
4th SEMESTER 
	Paper

Code
	Paper
	Hours Per Week
	Marks

	
	
	L
	P
	Ext.
	Int.
	Tot.

	BOT-401
	Phytogeography and Applied Ecology
	3
	-
	50
	20
	70

	BOT-402
	Plant Diversity and Conservation
	3
	-
	50
	20
	70

	BOT-403
	Basic Research Techniques
	3
	-
	50
	20
	70

	BOT-404
	Biotechnology and Genetics Engineering
	3
	-
	50
	20
	70

	BOT-405
	Plant Cell, Tissue and Organ Culture
	3
	-
	50
	20
	70

	BOT-L-401
	Pertaining to Theory Papers BOT-401, 402 & 403
	-
	6
	90
	0
	90

	BOT-L-402
	Pertaining to Theory Papers BOT-404 & 405
	-
	4
	60
	0
	60

	
	Total 
	
	
	400
	100
	500

	L=Lecture, P=Practical


INTERNAL ASSESSMENT
House Tests 








40 Marks

Seminar







20 

Field Work







10
40 Marks
Assignment
 






10
Attendance








20 Marks






Total





100 Marks

Internal Assessment marks will be distributed equally in each of the theory paper. 
SEMESTER-III
	NAME OF THE COURSE: M. Sc. BOTANY (TWO YEAR COURSE) 

	PART: II
	SEMESTER: III
	SESSION : 2018-19 & 2019-20

	PAPER: PLANT DEVELOPMENT
	

	PAPER CODE: BOT- 301
	Theory
	Internal
	Total

	MAXIMUM MARKS
	50
	20
	70


INSTRUCTIONS TO THE PAPER SETTER

The question paper will consist of three sections A, B and C. Section A and B will have four questions each from the respective section of syllabus and will carry 7.5 marks each. Section C will consist of 10 short-answer type questions (8-10 lines) of 2 marks each which will cover the entire syllabus uniformly and will carry 20 marks in all.

INSTRUCTIONS FOR CANDIDATES


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

SECTION-A
1. Introduction: Unique features of plant development; differences between animal and plant development.

2. Seed germination and seedling growth: Metabolism of nucleic acids, proteins and mobilization of food reserves; tropisms; hormonal control of seed growth; use of mutants in understanding seedling development.
3. Root development: Organization of root apical meristem (RAM); cell fates and lineages; vascular tissue differentiation; lateral roots; root hairs; root-microbe interaction.

4. Shoot Development: Organization of shoot apical meristem (SAM); cytological and molecular analysis of SAM; control of cell division and cell to cell communication; control of tissue differentiation.

SECTION-B
5. Leaf growth and differentiation: Phyllotaxy; control of leaf form; differentiation of epidermis (with special reference to stomata and trichomes) and mesophyll.

6. Vascular tissue and cambium: Cambium, xylem and phloem; anomalous secondary growth; secretary ducts and laticifers; wood development in relation to environmental factors.

7. Flower development: Genetics of floral organ differentiation; homeotic mutants in Arabidopsis and Artirrhinum; sex determination.

8. Fruit growth and development: Dynamics of fruit growth; biochemistry and molecular biology of fruit maturation; fruit types;  parthenocarpy.

RECOMMENDED READINGS

1. Bewley, J.D. and Black, M. 1994. Seeds: Physiology of Development and Germination, Plenum Press, New York.

2. Fahn, A. 1982. Plant Anatomy. (3rd Edition). Pergamon Press, Oxford.

3. Fosket, D.E. 1994. Plant Growth and Development: A molecular Approach, Academic Press, San Diego.

4. Howell, S.H. 1998. Molecular genetics of Plant Development. Cambridge University Press, Cambridge.

5. Lyndon, R.F. 1990. Plant Development. The Cellular Basis, Unnin Hyman, London.

6. Murphy, T.M. and Thompson, W.F.1988. Molecular Plant Development, Prentice Hall, New Jersey.

7. Salisbury, F.B. and Ross, C.W. 1992. Plant Physiology (4th Edition), Wadsworth Publishing, Belmont, California.

8. Waisel, Y., Eshel, A. and Kafkaki, U. (eds.) 1996. Plant Roots: The Hidden Hall (2nd Edition), Marcel Dekker, New York.

9. Shivana, K.R. and Sawhney, V.K. (eds.) 1997. Pollen Biotechnology for Crop Production and Improvement. Cambridge University Press, Cambridge.

10. The plant Cell. Special issue on Reproductive Biology of Plants, Vol. 5 (10) 1993. The American Society of Plant Physiologists, Rockville, Maryland, USA.

11. Srivastava, L.M. (2005). Plant Growth and Development: Hormones and Environment, Academic Press, New Delhi. 

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

	PART: II
	SEMESTER: III
	SESSION : 2018-19 & 2019-20

	PAPER: PLANT REPRODUCTION
	

	PAPER CODE: BOT- 302
	Theory
	Internal
	Total

	MAXIMUM MARKS
	50
	20
	70


INSTRUCTIONS TO THE PAPER SETTER

The question paper will consist of three sections A, B and C. Section A and B will have four questions each from the respective section of syllabus and will carry 7.5 marks each. Section C will consist of 10 short-answer type questions (8-10 lines) of 2 marks each which will cover the entire syllabus uniformly and will carry 20 marks in all.

INSTRUCTIONS FOR CANDIDATES


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

SECTION-A

1. Vegetative Reproduction: Vegetative options: significance of vegetative reproduction in plants of horticultural, floral and agricultural crops.

2. Sexual Reproduction: Male and female gametophyte, microsporogenesis; role of tepetum; pollen development; male sterility; sperm dimorphism; pollen germination; pollen tube growth and guidance; pollen storage; pollen allergy; pollen embryos. Ovule development: megasporogenesis: organization of embryo sac; structure of embryo sac cells.
3. Pollination and pollen pistil interaction: Floral characteristics, pollination mechanisms and vector; breeding systems; structure of the pistil; pollen-stigma interactions, sporophytic and gametophytic self-incompatibility.

4. Fertiliztion and seed development: Double fertilization; in vitro fertilization; hybrid seed.

SECTION-B
5. Development of embryo in monocot and dicot: Somatic embryogeny, organogenesis, cytodifferentiation.

6. Embryogenesis: Endosperm types and development; polyembryony; apomixis, types, causes and application.

7. Latent Life-dormancy: Importance and types of dormancy; seed dormancy; methods overcoming seed dormancy; bud dormancy.

8. Senescence and programmed cell death (PCD): Basic concepts, types of cell death, PCD in the life cycle of plants.; metabolic changes associated with senescence and its regulation; influence of hormones and environmental factors on senescence.

RECOMMENDED READINGS

1. Atwell, B.J., Kridermann, P.E. and Jurnbull, C.G.N. (eds.) 1999. Plants in Action: Adaption in Nature, Performance in Cultivation, MacMillan Education, Sudney, Australia.

2. Bhojwani, S.S. and Bhatnagar, S.P. 2000. The Embryology of Angiosperms (4th revised and enlarged edition), Vikas Publishing House, New Delhi

3. Fageri, K. and Vander Pijl, L. 1979. The Princples of Pollination Ecology, Pergamon Press, Oxford.

4. Proctor, M. and Yeo, P. 1973. The Pollination of Flowers. William Collin, Sons, London.

5. Raghavan, V. 1997. Molecular Embryology of Flowering Plants, Cambridge University Press, London.

6. Raghavan, V. 1999. Developmental Biology of Flowering Plants, Springer-Verlag, New York.

7. Raven, P. H. , Elvelrt, R.F. and Eichorn, S.E. 1992. Biology of Plants (5th Edition), Worth, New York.

8. Waisel, Y., Eshel, A. and Kafkaki, U. (eds.) 1996. Plant Roots: The Hidden Hall (2nd Edition), Marcel Dekker, New York.
9. Shivana K.R. and Sawhney, V.K. (eds.) 1997. Pollen Biotechnology for Crop Production and Improvement. Cambridge University Press, Cambridge.
10. Shivana K.R. and Rangaswamy, N.S. 1992. Pollen Biology: A Laboratory Manual, Springer-Verlag, Berlin.
11. The plant Cell. Special issue on Reproductive Biology of Plants, Vol. 5 (10) 1993. The American Society of Plant Physiologists, Rockville, Maryland, USA.
	NAME OF THE COURSE: M. Sc. BOTANY (TWO YEAR COURSE) 

	PART: II
	SEMESTER: III
	SESSION : 2018-19 & 2019-20

	PAPER: PLANT ECOLOGY: PRINCIPLES AND CONCEPTS
	

	PAPER CODE: BOT- 303
	Theory
	Internal
	Total

	MAXIMUM MARKS
	50
	20
	70


INSTRUCTIONS TO THE PAPER SETTER

The question paper will consist of three sections A, B and C. Section A and B will have four questions each from the respective section of syllabus and will carry 7.5 marks each. Section C will consist of 10 short-answer type questions (8-10 lines) of 2 marks each which will cover the entire syllabus uniformly and will carry 20 marks in all.

INSTRUCTIONS FOR CANDIDATES


Candidates are required to attempt two questions from each 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 eustarine. 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. BOTANY (TWO YEAR COURSE) 

	PART: II
	SEMESTER: III
	SESSION : 2018-19 & 2019-20

	PAPER: PLANT RESOURCE UTILIZATION
	

	PAPER CODE: BOT- 304
	Theory
	Internal
	Total

	MAXIMUM MARKS
	50
	20
	70


INSTRUCTIONS TO THE PAPER SETTER

The question paper will consist of three sections A, B and C. Section A and B will have four questions each from the respective section of syllabus and will carry 7.5 marks each. Section C will consist of 10 short-answer type questions (8-10 lines) of 2 marks each which will cover the entire syllabus uniformly and will carry 20 marks in all.

INSTRUCTIONS FOR CANDIDATES


Candidates are required to attempt two questions from each 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, Barseem, 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, Assafoetida, Genseng.

(ii) Aromatic Plants: Mentha, rosa, Jasminum, cymbopogon, Lavender, Hops, Camphor.

(iii) Spices and Condament: Ginger, Turmeric, Cinnamon, Cloves, Cardamom, Chllies, 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) Tannis (iv) Dyes (v) Rattans (vi) Raw materials for Paper Industry (vii) Bamboos (viii) Wild Fruits.

RECOMMENDED READING
1. Conway, G. 1999. The Doubly Green Revolution. Food for All in the 21st Centaury, Penguin Books.

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

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

4. Cristi, B.R. (ed.) 1999. CRC Handbook of Plant Sciences and Agriculture. Vol. I. in situ Conservation. CRC Press Boca Raton, Florida, USA.

5. Kochhar, S.L. 1998. Economic Botany in the Tropics, 2nd Edition, MacMillan Indian Ltd., New Delhi.

6. Kochar, S.L. 2016. Economic Botany-A Comprehensive Study, Cambridge University, Press.
7. Nair, M.N.B. et al. (Eds.) 1998. Sustainable Management of Non-Wood Forest Products. Faculty of forestry, University PUtra Malaysia. 434 004 PM Serdong, Selangor, Malaysia.

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

9. Plant Wealth of India 1997. Special Issue of Proceedings Indian National Science Academhy B-63.

10. Samba Murty, A.V.S.S. and Subrahmanyam, N.S.1986. A Text Book of Economic Botany, Wiley Eastern Limited, New Delhi.

11. 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.

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

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

14. Thakur, R.S. , Puri, H.S. and Jussain, A. 1989. Major Medicinal Plants of India. Central Institute of Medicinal and Aromatic Plants, CSIR, Lucknow.
15. Wickens, G.K. 2004. Economic Botany, Principles and Practices, Kulwer Academic Publishers.
	NAME OF THE COURSE: M. Sc. BOTANY (TWO YEAR COURSE) 

	PART: II
	SEMESTER: III
	SESSION : 2018-19 & 2019-20

	PAPER: AGRICULTURAL BOTANY
	

	PAPER CODE: BOT- 305
	Theory
	Internal
	Total

	MAXIMUM MARKS
	50
	20
	70


INSTRUCTIONS TO THE PAPER SETTER

The question paper will consist of three sections A, B and C. Section A and B will have four questions each from the respective section of syllabus and will carry 7.5 marks each. Section C will consist of 10 short-answer type questions (8-10 lines) of 2 marks each which will cover the entire syllabus uniformly and will carry 20 marks in all.

INSTRUCTIONS FOR CANDIDATES


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

SECTION-A

1. Centre of origin of crops; plant genetic resources-a general account. 

2. Morphology and reproductive biology of wheat, maize, cotton and brassica. 

3. Cultivation practices and improved varieties of important crops of Punjab (wheat, rice, cotton, potato, brassica and sugarcane).

4. Methods of breeding for self-pollinated (wheat), cross pollinated (maize) and vegetatively propagated (sugarcane) crops; objectives for breeding the major crops of Punjab with particular reference to wheat, rice, maize, cotton, sugarcane, potato and brassica. 

SECTION-B

5. Cytology and genomic analysis of important crops of Punjab (wheat, potato and brassica). Genetics of disease resistance in wheat and rice. 

6. Role of Biotechnology in breeding of crop - a brief account.

7. General idea about the concept of diseases effecting cultivated crops, major causes, symptoms and management.  

8. Diseases of following crops with particular reference to Punjab with emphasis on causal organism, incidence, symptoms, disease cycle and management:

a) 
Wheat: Powdery mildew, rust diseases, loose smut of wheat, karnal bunt of wheat, Yellow ear rot and ear cockle of wheat. 

b)
Rice: Brown leaf spot, blast diseases, false smut, bacterial blight.

c)
Maize: Downy mildew, brown spot and Head smut.

d)
Sugarcane: Red rot, smut disease, ratoon stunting, grassy shoot.

e)
Brassica: Club root of crucifers, white rust, leaf spot.

f)
Potato: Potato wart, late blight, early blight, common scab of potato, golden nematode.

SUGGESTED READINGS

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

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

3. Mehrotra, R.S. and Aggarwal, A. 2013. Fundamentals of Plant Pathology. McGraw Hill Education (India) Private Limited, New Delhi.

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

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

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

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

	PART: II
	SEMESTER: III
	SESSION : 2018-19 & 2019-20

	PRACTICAL PAPER: PERTAINING TO THEORY PAPER BOT-301, 302 & 303

	PAPER CODE: BOT-L-301
	Total

	MAXIMUM MARKS
	90


Paper 301: Plant Development - List of Practicals

1. To demonstrate the effect of ABA on stomatal closure.

2. To study the effect of various phytohormones on germination and seedling growth of some cereal grains (Wheat, maize, black gram and Phaseolus)

3. To calculate the Relative Growth Rate (RGR) and Cumulative Increase of germinating seedlings.

4. To study the effect of gravity, unilateral light and plant growth regulators on growth of young seedlings.

5. To study the role of dark, red light/ far-red light on the length of shoot and expansion of cotyledons in germinating seedlings.

6. To compare the C3 and C4 leaf anatomy.

7. To study the anomalous structure in T.S. Stem of Boerhaavia, Nyctanthus, Mirabilis, Bougainvillea, Salvadora and Pyrostegia.

8. To study the anatomy of dicot and monocot root, stem and leaf.

9. To study T.S., R.L.S. and T.L.S. of Pinus wood/ Dalbergia wood.
10.  To study the seed structure and germination in monocots and diciots.
11.  To study type of stomata.
12.  To study the type of fruits in flowering plants.
13. To study RAM & SAM from slides/ diagrams. 
Paper 302: Plant Reproduction - List of Practicals

1. To study the details of reproductive parts of flower: Hibiscus, Tabernaemontana, Bidens, Solanum, Lathyrus, Gompharena, Helianthus, Thevtia, Tridex, Cassia, Jasminum, Zephyranthus, Jatropha and Clerodendron.

2. Structure of young and mature anthers.

3. Study of various types of ovules.

4. Study of various types of embryo sacs.

5. Study of various artificial methods of vegetative reproduction: Cutting, Budding, Grafting, Layering, Micropropagation.

6. Study of various types of endosperms.

7. To test the viability of different types of seeds with help of tetrazolium test. 

8. To study seed dormancy and methods of breaking it.

9. To study the phenomenon of polyembryogeny in Citrus.

10. Hybrid seed production by emasculation and Hand pollination.

11. Isolation of zygotic, globular, heart shaped, torpedo shaped and mature embryo from suitable seeds.

12. In vitro pollen germination using hanging drop, sitting drop, suspension and surface cultures.

13. Study of micro-sporogenesis and gametogenesis using anthers of Allium, Zea, Ipomea and Hibiscus.

Paper 303: Plant Ecology: Principles & Concepts

1. To draw ecological pyramids based on number, biomass and energy utilization.

2. To estimate the utilization of net productivity of leaves by primary consumers.

3. To estimate primary productivity of aquatic ecosystem by Winkler's method.

4. To determine the biomass in terms of fresh mass, dry mass, moisture content, relative growth rate and doubling time of given plant by harvest method.

5. To determine minimum area required for quadrate to study plant community in an assigned locality by species area curve method.

6. To study frequency, density and abundance of an assigned protected and unprotected grassland plant community.

7. To study the cover of shrubs in an assigned locality by line intercept methods.

8. To determine basal area of herbs in an assigned grassland locality by quardrat method.

9. To determine the community coefficient of two strands on the basis of to record the data from the sites showing different stages if succession.

10. Data provided to you.

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

	PART: II
	SEMESTER: III
	SESSION : 2018-19 & 2019-20

	PRACTICAL PAPER: PERTAINING TO THEORY PAPER BOT-304 & 305

	PAPER CODE: BOT-L-302
	Total

	MAXIMUM MARKS
	60


Paper 304: Plant Resource Utilization - List of Practicals

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 cardamomum, Cinnamomum, 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, Soyabean.

3. To study of raphides in Eichhorina.

4. To study of calcium carbonate crystals (cystolith) in Ficus.

5. To study different types of woods for texture and density.

Paper 305: Agricultural Botany - List of Practicals

1. Study of botany, floral biology and meiosis of Wheat.

2. Study of botany, floral biology and meiosis of Maize.

3. Study of botany, floral biology and meiosis of Rice.

4. Study of botany, floral biology and meiosis of Brassica.

5. Study of botany, floral biology and meiosis of Cotton.

6. Study of pathogen and disease symptoms of rust, smut, karnal bunt and ear cockle of Wheat.

7. Study of pathogen and disease symptoms ofBrown leaf spot, blast diseases, false smut and bacterial blight of Rice.

8. Study of pathogen and disease symptoms ofRed rot of Sugarcane, white rust of Brassica, late blight and early blight of Potato.

9. Study of symptoms of various diseases caused by nematode infection.

SEMESTER-IV

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

	PART: II
	SEMESTER: IV
	SESSION : 2018-19 & 2019-20

	PAPER: PHYTOGEOGRAPHY AND APPLIED ECOLOGY
	

	PAPER CODE: BOT- 401
	Theory
	Internal
	Total

	MAXIMUM MARKS
	50
	20
	70


INSTRUCTIONS TO THE PAPER SETTER

The question paper will consist of three sections A, B and C. Section A and B will have four questions each from the respective section of syllabus and will carry 7.5 marks each. Section C will consist of 10 short-answer type questions (8-10 lines) of 2 marks each which will cover the entire syllabus uniformly and will carry 20 marks in all.

INSTRUCTIONS FOR CANDIDATES


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

SECTION-A

1. Phytogeographical regions of World, Age and Area hypothesis, endemism, theories of Discontinuous Distribution. Impact of Ice Ages and continental drift on plant distribution. Biogeography of major biomes, theory of island Biogeography.

2. Basic idea of remote sensing: Photogrammetry and photointerpretation, elements of image interpretation, remote sensing plateforms, thermal and microwave remote sensing; Application of remote sensing in ecology and forestry.

3. Environmental global Issues: Ozone Depletion and Global warming: Green house gasses, strategies and measures to combat ozone depletion and Global warming; Acid rain; Eutrophication. 

4. Ecology of Plant invasions, environmental impact assessment. Ecosystem Restoration, solid waste management, reclamation of wasteland, waste water treatment.

SECTION-B

5. Pollution and environmental health: Monitoring of pollution, Bioindicators, Environmental monitoring and Environmental impact assessment. Environmental laws: All (Prevention & Control of Pollution) Act 1981; Water (Prevention & Control of Pollution) Act 1974.

6. Radiation ecology: Radiation effects at ecosystem level, fate of radio nuclides in environment, radioactive fall out, waste disposal. 

7. Basic Statistical Methods:  Measures of central tendency and dispersal; probability distributions (Binomial, Poisson and normal); Errors; Level of significance; Regression and correlation; analysis of variance; t-test and chi-square Test.

8. Systems ecology: goals of model building, anatomy of mathematical methods, basic mathematical tools in model building, analysis of model properties, approaches to the development of models, limitations of model application.

RECOMMENDED READINGS

1. Daubenmire, R.F. 1978. Plant Geography, Academic Press, London.

2. Floyd, F. Sabins. 1978. Remote Sensing, Princples and Interpretation. W.H. Freeman & Co., New York.

3. Furley, P.A. and Newey, W.W. 1983. Geography of Biosphere, Butterworths, London.

4. Good, R. 1964. The Geography of Flowering Plants, Longmans & Co., London.

5. Harrison, R.M. 1992. Understanding Environmental Pollution. Cambridge University Press, Cambridge.

6. Heywood, V.H. and Watson, R.T. 1995. Global Biodiversity Assessment, Cambridge University, Cambridge.

7. Hill, M.K. 1997. Understanding Environmental Pollution. Cambridge University Press, Cambridge.

8. Khopker, S.M. 1993. Environemtal Pollution Analysis. Wiley Eastern Ltd., New Delhi.

9. Michael, L.. , Mikinney and Robert, M. Schoch. 1998. Environmental Science – Systems and Solutions, Johnes & Bartell Publication Inc., London.

10. NNRMS Reading Material 1997. Photogrammetry and Remote, Sesning – Special Course on Remote Sensing applications for University Teachers, Indian Institute of Remote Sensing, Dehra Dun.

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

12. Odum, E.P. 1983. Basic Ecology, Saunders College Publ. Co., Philadelphia.

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

14. Paul, Brown 1996. Global Warming – Can Civvilization Survive ? University Press (India) Ltd., Hyderabad.

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

16. Sharma, P.D. 1992. Ecology and Enviroment, Rastogi Publ. , Meerut.

17. Stiling, P. 1999. Theories and Applications. Prentice-Hall Inc., London.

18. United Nations Education Programme 1998.  Environmental Effects of Ozone Depletion – 1998 Assessment, Nairobai, Kenya.
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	PAPER CODE: BOT- 402
	Theory
	Internal
	Total

	MAXIMUM MARKS
	50
	20
	70


INSTRUCTIONS TO THE PAPER SETTER

The question paper will consist of three sections A, B and C. Section A and B will have four questions each from the respective section of syllabus and will carry 7.5 marks each. Section C will consist of 10 short-answer type questions (8-10 lines) of 2 marks each which will cover the entire syllabus uniformly and will carry 20 marks in all.

INSTRUCTIONS FOR CANDIDATES


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

1. Biodiversity and sustainable management:  Types of biodiversity, levels and patterns of global and Indian genetic resources, Conventional Biological Diversity (CBD) . Basic Concepts of sustainable development, sustainability indicators.

2. Floristic diversity in India: Major Plant Diversity and Botanical regions of India with special reference to Himalaya, Western Ghats, Central India and Indo-Gangatic Plains. Major forest types of India with respect to their distribution and composition.

3. Loss Biodiversity: Threats and causes, extinctions, mechanism of extinction, rate of extinction, prediction of extinction rates, rarity of species, threat value, categories of existence, blue/red data categories.

4. Biodiversity Management: Managing biodiversity in Agriculture and Forestry, Role of IUCN, UNEP, WRI, WWF, National Biodiverstiy Authority (NBA), State Biodiversity Boards (SBSs) and National Biodiversity Fund (NBF) in managing biodiversity.

SECTION-B

5. Conservation: Princples, objectives, implications, action plans and conservation status in India. Conservation for sustainable use-a holistic approach.

6. Legal aspects: Legal instruments relevant to protection of biological diversity in India. Various acts with particular reference to Indian Biodiversity Act, Environmental Protection Act and Forest Conservation Act.

7. Strategies for conservation – In situ conservation: International efforts and Indian initiatives; potential areas in India – sanctuaries, national park, biosphere reserves, wetlands, mangroves and coral reefs for conservation of wild biodiversity.

8. Ex situ conservation: Principles and practices; botanical gardens, field gene banks, seed banks. In vitro repositories, cryobanks.

RECOMMENDED READING

1. Aggarwal, K.C. 1999. Biodiversity, Agro Botanica, Bikaner.

2. Dhar, U.  1993. Himalayan Biodiversity. Conservation, Strategies, G.B. Pant Institute of Himalayan Environment and Development, Kosi, Almorha -263-643 (Himvikas Publication No. 3).

3. Frankel, O.H., Brown, A.H.D. & Burdon, J.J. 1995. The Conservation of Plant Diversity, Cambridge University Press, Cambridge, U.K.

4. Gatson, K.J. (Ed.) Biodiversity: A Biology of Numbers and Differences, Blackwell Science ltd., Oxford, U.K.

5. Heywood V. (Ed.) 1995. Global Biodiversity Assessment, United Nations Environment Programme, Cambridge University Press, Cambridge, U.K. 

6. Heywood,k V.H. and Wyse Jackson, P.S. (Eds.) 1991. Tropical Botanical Gardens;. Their role in Conservation and Development. Academic Press, San Diego.

7. Jeffries, M.J. 1997. Biodiversity and Conservation, Routlege, London & New York. 

8. Kothari, A. 1997. Understanding Biodiversity: Life sustainability and Equity. Orient Longman.

9. Kumar, U. & Asija, M.J. 2000. Biodiversity Principles and Conservation, Agrobios (India) Jodhpur.

10. Nair, M.N.B. et al. (Eds.) 1998. Sustainable Management of Non-Wood Forest Products, Faculty of forestry, University Putra Malaysia. 434 004 PM Serdong, Selan;gor, Malaysia.

11. Negi, S.S. 1993. Biodiversity and its conservation in India. Indus Publishing, Co., New Delhi.

12. Paroda, R.S. and Arora, R.K. 1991. Plant Genetic Resources Conservation and Management, IPGRI (Publication) South Asia Office, C/O NBPGR, Pusa Campus, New Delhi.

13. Plant ealth of India 1997. Slpecial Issue of Proceedings Indian National Science Academy B-63.

14. Rao, R.R. 1994. Biodiversity in India (Floristic Aspects), Bishen Singh & Mohindra Pal Singh, Dehra Dun.

15. Walter, K.S. and Gillett, H.J. 1998. IUCN Red List of Threatened Plants, IUCN, the World lConservation Union, IUCN, Glan;d, Switzerland, and Cambridge, U.K.
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INSTRUCTIONS TO THE PAPER SETTER

The question paper will consist of three sections A, B and C. Section A and B will have four questions each from the respective section of syllabus and will carry 7.5 marks each. Section C will consist of 10 short-answer type questions (8-10 lines) of 2 marks each which will cover the entire syllabus uniformly and will carry 20 marks in all.
INSTRUCTIONS FOR CANDIDATES


Candidates are required to attempt two questions from each 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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INSTRUCTIONS TO THE PAPER SETTER

The question paper will consist of three sections A, B and C. Section A and B will have four questions each from the respective section of syllabus and will carry 7.5 marks each. Section C will consist of 10 short-answer type questions (8-10 lines) of 2 marks each which will cover the entire syllabus uniformly and will carry 20 marks in all.

INSTRUCTIONS FOR CANDIDATES


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

SECTION-A
1. Techniques used in DNA Technology: Gel Electrophoresis, PFGE, southern and Western blotting, Dot blots, slot blots, DNA chip technology; Brief account of genomics and Proteomics.

2. Isolation of genes, sequencing of genes; Maxam & Gilberts method, Sanger’s method, Automatic sequencers, synthesis of genes: chemical synthesis, Gene synthesizing machines.

3. DNA cloning methods using vectors (plasmids, phages, cosmids, phagemids, transposons, artificial chromosomes, BAC, YAC, MAC), Cloning in bacteria and eukaryotes, genomic and C-DNA Libraries.

4. Gene amplification by PCR: different types, DNA finger printing, molecular probes: labeling and applications.

SECTION-B

5. Gene transfer methods in plants: plasmid mediated, electro poration, cation precipitation, liposomes, Ca NO3 microinjection and particles gum technology, expression of transgenes.

6. Transgenic plants: production of transgenic plants with respect to herbicide resistance, resistance against biotic (insects, fungal, viral) and abiotic (salinity, drought, chill) factors, male sterility and food adjunct, molecular farming, plantibodies – a brief account.

7. Yeast and algal biomass as source of single cell protein, oils and vitamins, microbial fermentation technology in food industry.

8. Plant and microbial biopesticides, bioremediation and phytoremediation.

RECOMMENDED READINGS

1. Bajaj, Y.P.S. 2000.  Biotechnology in Agriculture and Forestry-44-Transgenic Trees, spinger Pub., New York, USA

2. Bajaj, Y.P.S. 2000.  Biotechnology in Agriculture and Forestry-46-Transgenic Trees, spinger Pub., New York, USA

3. Brown, T.A. 1999. Genomes. John Wiley & Sons (Asia) Pvt. Ltd., Singapore.

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

5. Erlich, H.A. (Ed.) 1989, PCR Technology – Principles and applications for DNA Amplification. Stockton Press, New York, USA

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

7. Glover, D.M. and Hames, B.D. (Eds.) 1995. DNA Clonning I – A Practical Approach, OIRL Press, Oxford, UK.

8. Gupta, P.K. 1996. Elements of Biotechnology, Rastogi & Co., Pub., Meerut, India.

9. Hammond, J., McGarvey, P. and Yusibov, V. (Eds.) 1999. Plant Biotechnology – New Products and Applications, Springer Pub., New York, USA.

10. Henry, R.J. 1998. Practical Applications of Plant Molecular Biology, Chapman & Hall, London, UK.

11. Keller, G.H. and Manak, M.M. 1993. DNA Probes, Mac Millan Pub. Ltd., UK.

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

13. Lewin, B. 2005. Genes VIII, Osford University Press, Oxford, UK.

14. Lindsey, K. and Jones, M.G.K. 1990. Plant Biotechnology in Agriculture, Prentice Hall Int. Pub., London, UK.

15. Malaacinski, G.M. and Freifilder, D. 1998. Essentials of Molecular Biology 3rd. Ed.), Jones & Bartlett Pub., London, UK

16. Miesfield, R.L. 1999. Applied Molecular Genetics, Wiely Liss, New York, USA.

17. Nicklin, J., Graeme-Cook, K. Paget, T. and Killington, R. 1999. Instant Notes in Microbiology. VIVA Books Pvt. Ltd., New Delhi, India.

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

19. Rehm;, H.I. and Reed, S.G. (Eds.) 1995. Fundamentals of Genetic Engineering, Pallicut, London, UK.

20. Scragg, A. 1999. Environmental Biotechnology, Pearson Educ;ation Ltd., England, UK.

21. Shantharam , S. and Montogomery, J.F.1999. Biotechnology, Biosafety and Biodiversity. Oxford & IBH Pub. Pvt. Ltd., New Delhi, India.

22. Sheehan, D. (Ed.) 1997. Bioremediation Protocols, Humana Press, Totowa, USA.

23. Snustad, D.P. and Simmons, M.J. 2000. Principles of Genetics (2nd Ed.) John Wiley & Sons. Inc., New York, USA.

24. Trehan, K. 1990. Biotechnology, New Age INt. Pvt. Ltrd., New Delhi, India.

25. Twyman, R.M. 1999. Advanced Molecular Biology, VIVA Books Pvt. Ltd., New Delhi, India.
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INSTRUCTIONS TO THE PAPER SETTER

The question paper will consist of three sections A, B and C. Section A and B will have four questions each from the respective section of syllabus and will carry 7.5 marks each. Section C will consist of 10 short-answer type questions (8-10 lines) of 2 marks each which will cover the entire syllabus uniformly and will carry 20 marks in all.

INSTRUCTIONS FOR CANDIDATES


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

SECTION-A

1. 
Introduction, Principles, Basic techniques and scope of Plant cell and tissue culture, Nutrient media, concepts of cellular differentiation, totipotency. 
2. 
Types of cultures; Cytodifferentiation, Organogenic differentiation, Embryo culture, Callus culture and Organ culture. Their prospects and applications. 
3. 
Organogenesis and Micropropagation; Direct and Indirect Organogenesis, Axillary bud proliferation approaches (Meristem and shoot tip culture, Single node culture),  Applications and Limitations of Micropropagation.
4. 
Somatic embryogenesis, Synthetic seed production, In vitro germplasm conservation, Cryopreservation and its Application and limitations and establishment of gene banks. 

SECTION-B

5. 
Somaclonal variation; selection of somaclonal variants, mechanisms and their applications. 

6. 
In vitro production of haploids and their significance, Androgenesis (Anther culture, microspore culture), Gynogenesis (Ovary culture and ovule culture).

7. 
Somatic hybridization; Protoplast isolation, fusion, Selection of hybrid cells, Regeneration of hybrid plants, cybrids. Applications and limitations.
8. 
Application of tissue culture in Biotechnology. Types of suspension culture and production of Secondary metabolites.

RECOMMENDED READINGS

1. 
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.

2. 
Collins, H.A., and Edwards, S. 1998 Plant Cell Culture, Bios Scientific Pub., Oxford, U.K.

3.
Kartha, K.K. 1985 Cryopreservation of Plant Cells and Organs, CRC press, Bocop Rton, Florida, U.S.A.

4.
Razadan, M.K. 1993 An Introduction to Plant Culture, Oxford & IBH Pub., New Delhi, India.

5.
Vasil, I.K. and Thorpe, T.A. 1998 Plant Cell and Tissue Culture, Kluwer Academic Publ., Dordrecht, Boston, London.

6.
Narayanaswamy, S. 2004. Plant Cell and Tissue Culture, Tata McGraw-Hill Pub., New Delhi India. 

7.
Singh, S.K. 2006 Plant Tissue Culture, Campus Books International Pub., New Delhi, India.

8.
Chawla H.S. 2005 Introduction to Plant Biotechnology, Oxford & IBH Pub., New Delhi, India. 
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Paper 401: Phytogeography and Applied Ecology - List of Practicals 

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.
Paper 402: Plant Diversity and Conservation - List of Practicals 
1. Study of important key characters in plants of: Apocynaceae, Amarantaceae, Caselpiniaceae, Caryophyllaceae, Compositae, Cruciferae, Eurphorbiaceae, Gramineae, Libiatae, Mimosaceae, Nyctaginaceae, Papiliona, Rosaceae, Rubiaceae, Scrophulariaceae, Solanceae, Verbinaceae.
2. Cryopreservation as in situ preservation technique.
3. Hardening of tissue culture raised plants in the green house.
4. Visit to various Conserved areas of Punjab.
5. Project report on the study of biodiversity of flowering plants of a given locality.
Paper 403: Basic Research Techniques - List of Practicals 

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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Paper 404: Biotechnology & Genetic Engineering-Practicals

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.

Paper 405: Plant Cell, Tissue & Organ Culture - List of Practicals 

1. To prepare different media used for tissue culture technique.
2. To prepare cell culture after mechanical isolation of mesophyll cells from the leaves.
3. To induce somatic embryogenesis in carrot/ citrus.
4. To prepare anther and pollen culture for haploid production.
5. To study cell suspension cultures.
6. To demonstrate embryo culture/ embryo rescue, method.
7. To perform meristem tip culture for virus free plant production in sugarcane.

8. To write steps of micro propagation for potato, gladiolus, banana.

9. To write requirement used for cryopreservation of plant material.

10. To prepare synthetic seeds of given material.
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