ALAGAPPA UNIVERSITY, KARAIKUDI

NEW SYLLABUS UNDER CBCS PATTERN (W.e.f. 2017-18)

M.Sc., BOTANY – PROGRAMME STRUCTURE

	Sem.
	Course

Code
	Title of the Course
	Cr.
	Hrs./ Week
	Max. Marks

	
	
	
	
	
	Int.
	Ext.
	Total

	I
	7MBO1C1
	Core I – Plant Diversity  (Algae, Fungi, Lichens, Bryophytes, Pteridophytes, Gymnosperms and Paleobotany)
	4
	6
	25
	75
	100

	
	7MBO1C2
	Core II – Methods in Botany
	4
	5
	25
	75
	100

	
	7MBO1C3
	Core III – Microbiology and Plant Pathology   
	4
	5
	25
	75
	100

	
	7MBO1C4
	Core IV –  Cell Biology and Biophysical Chemistry
	4
	4
	25
	75
	100

	
	7MBO1P1
	CoreV–Practical–I                               (Covering Core Courses I, II, III & IV)
	4
	6
	40
	60
	100

	
	
	Elective– I
	4
	4
	25
	75
	100

	
	Total
	24
	30
	--
	--
	600

	II
	7MBO2C1
	Core VI – Taxonomy of Angiosperms and Economic Botany
	4
	4
	25
	75
	100

	
	7MBO2C2
	Core VII – Genetics and Evolution
	4
	5
	25
	75
	100

	
	7MBO2C3
	Core VIII – Fundamental Processes, Cell Communication and Cell Signaling
	4
	5
	25
	75
	100

	
	7MBO2P1
	Core IX – Practical II (Covering Core Courses VI, VII & VIII)
	4
	6
	40
	60
	100

	
	
	Elective– II
	4
	5
	25
	75
	100

	
	
	Elective– III
	4
	5
	25
	75
	100

	
	Total
	24
	30
	--
	--
	600

	III
	7MBO3C1
	Core X – Plant Physiology   
	4
	6
	25
	75
	100

	
	7MBO3C2
	Core XI – Developmental Biology and Plant Biotechnology
	4
	5
	25
	75
	100

	
	7MBO3C3
	Core XII – Plant Ecology
	4
	5
	25
	75
	100

	
	7MBO3P1
	Core XIII – Practical – III (Covering Core Courses  X,  XI & XII)
	4
	6
	40
	60
	100

	
	
	Elective – IV
	4
	4
	25
	75
	100

	
	
	Elective – V
	4
	4
	25
	75
	100

	
	Total
	24
	30
	--
	--
	600

	IV
	7MBO4PR
	Core XIV - Project Work
	18
	30
	50
	150
	200

	
	Total
	18
	30
	--
	--
	200

	
	                                                                 Grand Total
	90
	120
	--
	--
	2000


      Elective Course – I 
1. Mushroom Cultivation 





– 
7MBO1E1

2. Ethnobotany







– 
7MBO1E2

      Elective Course – II

  1. Herbal Botany

 





– 
7MBO2E1

      2. Organic Agriculture






– 
7MBO2E2
    Elective Course – III

1. Food Processing Technology
  
 



– 
7MBO2E3

2. Wood Science
 






– 
7MBO2E4
   Elective Course – IV
1. Biodiversity Conservation, Phytogeography and Remote Sensing
– 
7MBO3E1
2. Horticulture And Landscaping





– 
7MBO3E2
    Elective Course – V
1. Commercial Plant Tissue Culture




–
7MBO3E3

2. Plant breeding







– 
7MBO3E4
3. Research Methodology, Bioinformatics, Behaviour  and Teaching Skills - 7MBO3E5

♣♣♣♣♣♣♣♣♣♣

M.Sc. BOTANY

I YEAR – I SEMESTER
COURSE CODE: 7MBO1C1   
CORE COURSE-I–PLANT DIVERSITY (ALGAE, FUNGI, LICHENS, BRYOPHYTES, PTERIDOPHYTES, GYMNOSPERMS AND PALEOBOTANY)

Course Objectives     
1. To study and impart   knowledge about the occurrence, distribution, structure and life       

    history of lower plants such as algae, fungi, lichens, bryophytes, pteridophytes and    

    gymnosperms
  2. To instill in students an appreciation for the diversity of plant forms and structural  

      organization that exists within plant bodies that allow plants to develop and live as  

       integrated organisms in diverse environments.

  3. To provide students with skills in  paleobotany studies.

  4. To provide students with skills  in proper identification and Economic utility of lower 
      organisms.
 Unit – I   

ALGAE
A Study  of classification (F.E. Fritsch 1935) and comparative account on the General  Characteristics   of  various divisions (Chlorophyceae, Charophyceae, Xanthophyceae, Chrysophyceae, Bacillariophyceae, Cryptophyceae, Dinophyceae, Chloromonadineae, Euglenophyceae, Phaeophyceae, Rhodophyceae, Myxophyceae) of Algae with reference to Ecology, Habitat, Distribution  in India, Vegetative forms, Thallus organization, Evolution of thallus in green algae, pigment constitution,  food reserves, origin and evolution of sex, Reproduction   (Vegetative,  Asexual,   Sexual), Modes of perennation,  Life cycle patterns, Economic importance (Beneficial and harmful Role)  and Fossil algae.
Unit – II  

FUNGI AND LICHENS
FUNGI

A Study  of classification (C.J. Alexopoulos 1979) and comparative account on the general characteristics of  major classes (Mastigomycotina, Zygomycotina, Ascomycotina, Basidiomycotina and Deuteromycotina) of fungi with reference to  mode of   nutrition,  Thallus organization, mycelia, flagella structure and types, hyphae aggregation and modification,  reproduction (vegetative, asexual, sexual and fruit bodies) and Economic importance (Beneficial and harmful Role). Phylogeny and interrelationships of major groups of fungi -  Homothallism and Heterothallism -  sexual and parasexual cycles - Fossil fungi - Comparision of algae and fungi.  
 LICHENS
General characteristics, classification (Miller, 1984), habitat, occurrence & distribution, thallus types,   Thallus  Structure,   Structures   associated with the thallus,  Nutrition, Reproduction ( algal, fungal and both component)  -  Ecological and Economic importance of lichens.
Unit – III  


BRYOPHYTES
General features (amphibian nature, adaptations to land environment, salient features of bryophytes), distribution, classification (Watson, 1955), Morphology (gametophyte & sporophyte),   Range of vegetative Structure, Reproduction (Vegetative, asexual and Sexual) and life cycle of the main classes of Bryophytes (Marchantiales, Jungermaniales, Anthoceratales, Sphagnales, Funariales and Polytrichales). Evolution of gametophytes and sporophytes - spore dispersal mechanisms and spore germination patterns - Ecological and economic importance - Comparision of algae and bryophytes - Fossil bryophytes.
Unit -  IV    


PTERIDOPHYTES 
A Study of Classification (Smith, 1971), general  features and origin of Pteridophytes. Comparitive account on the Range of morphology (gametophyte & sporophyte), Structure and Reproduction (Vegetative, asexual and Sexual), evolution of gametophytes and sporophytes of the following orders: Rhyniales, Psilotales, Lycopodiales, Selaginellales, Isoetales, and Equisetales, Ophioglossales, Marattiales, Osmundales, Filicales and Salviniales. A brief review on the alternation of generations, abnormalities in the life cycle, evolution of sorus and stelar system, heterospory and origin of seed habit, Phyletic slide, spore germination patterns. Economic importance of pteridophytes.  An elementary account on fossil Pteridophytes. 
Unit – V  


GYMNOSPERMS AND PALEOBOTANY

A Study  of Classification (Sporne, 1965), General structure and interrelationships of Pteridospermales, Bennetittales, Pentoxylales and Cordaitales, Cycadales, Coniferales, Ginkgoales, Ephedrales, Welwitchiales and Gnetales. and general characteristics features of Gymnosperms (Cycas, Pinus and Gnetum) with reference to their distribution, habit & habitat, Morphology (gametophyte & sporophyte), anatomy and Reproduction (development not required). Comparision with pteridophytes and angiosperms.   Economic importance of gymnosperms.  An elementary account on  the morphology and anatomy of the vegetative and reproductive structure of fossil forms (Lepidodendron, Sphenophyllum, Lyginopteris, Pentoxylon and Cordaites). Paloclimates and fossil plants.
Concepts of Paleobotany - A general account on Geological Time Scale (Eras, periods and epoch,  Major events in the evolutionary time scale). Techniques for Paleo botanical study. Fossil types: Compressions, incrustation, casts, molds, petrifactions, coalballs and compactions. Age determination and methods of study of fossils. Systematic and Nomenclature of fossil plants. Role of fossil in oil exploration and coal excavation, Paleopalynology.

Text Books:
1. Vashishta, B. R. Sinha A.K. and Singh V. P.  (2014). Botany for Degree Students – Algae.   

    S. Chand and Co.Ltd., New Delhi.

2. Vashishta, B. R. and Sinha A.K. (2014). Botany for Degree Students – Fungi. S. Chand 
    and Co.Ltd., New Delhi.

3. Vashishta, B. R. et al. (2014). Botany for Degree Students – Bryophytes. S. Chand and  

    Co.Ltd., New Delhi.

4. Vashishta, B. R. et al. (2014). Botany for Degree Students – Pteridophytes. S. Chand and   

    Co.Ltd., New Delhi.

5. Vashishta, B. R. et al. (2014). Botany for Degree Students – Gymnosperms. S. Chand and 
    Co.Ltd., New Delhi.

6. Shukla, A. C. and Mishra, S. P. (1982). Essentials of Paleobotany. 2nd ed. Vikas 
    Publishing House Pvt. Ltd., New Delhi.

Books for Reference:
Algae
1. James Graham – Lee W. Wilcox - Linda E. Graham (2008). Algae (2nd edition)
2. Kumar, H. D. (1989). Introductory Phycology. East-West Press, Madras.

3. Round, F. E. (1981). The Ecology of Algae. Cambridge University Press, London.

Fungi

1. R.M. Johri, Sneh Lata and Kavita Tyagi, (2011). A Textbook of Fungi. 

2. C.S. Chandoliya (2009). Fungi: Biological Diversity Cyber Tech Pub.
3. John Webster and Roland Weber (2007). Introduction to Fungi.
4. Mehrotra, R. S and Aneja, K. R. (1990). An Introduction of Mycology. Wiley Eastern Ltd., New Delhi.

5. Hale, M. E. Jr. (1983). Biology of Lichens. Edward Arnold, Maryland.

6. Alexopoulus, C. J. and Mims, C. W. (1979). Introductory Mycology. Wiley Eastern Ltd., New York.

Bryophytes

1. Watson, E. V. (1971). The Structure and Life of Bryophytes. B.I. Publns, New Delhi.

2. Parihar, N. S (1972). An Introduction to Embryophyta-I: Bryophyta. Central Book Depot, Allahabad
Pteridophytes
1. Sharma. O.P. (1990): Textbook of Pteridophyta, MacMillan India Ltd., NewDelhi. Madras – 359 pp. 

2. Sundara Rajan. S (1994) Introduction to Pteridophyta. New Age International Publishers Ltd., Wiley Eastern Ltd., New Delhi.

3. Rashid A (1999) An Introduction to Pteridophyta. Vikas Publishing Co., New Delhi.

Gymnosperms

1. Chopra G.W & Verma Y (1998) Gymnosperms . Pradeep Publications , Jalandhar.

2. Sharma O.P (1997) Gymnosperms. Pragati Prakasan., Meerut, India.  
3. Sporne, K. R. (1974). The Morphology of Gymnosperm. B.I. Publications, New Delhi.

4. Chamberlain, C. J. (1957). Gymnosperms Structure and Evolution. University Chicago Press, New York.
Paleobotany

1. Arnold C.A (1947) An Introduction to Paleobotany, McGraw Hill Book Co., N.Y.

2. Shukla A.C & Mishra S.P (1992) Plant fossils a link with the past. Birbal Shani Institute of Paleobotany, Lucknow, India.

3. Nikias, K. J. (1981). Paleobotany, Paleoecology and Evolution. Praeger Publishers,USA.
4. Seward, A. C. (1919). Fossil Plants. Vol. I, II, III and IV. Cambridge University Press, London.
♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER
COURSE CODE: 7MBO1C2   
CORE COURSE - II – METHODS IN BOTANY
 Course Objectives  
1. To introduce the various methods in field of Botany. 
2. To provide students good lab practices and modern microscopy useful in visualization of plant cell.

3. To provide students with skills necessary to section, stain and measure plant material.

4. To provide students with skills in separation and biochemical techniques useful in
molecular biology studies.

5. To instill in students with various modern Instruments in Botany used for analysis.  

Unit – I  
Lab practices and Microscopy 
Basics of biosafety and good lab practices (Safe chemical handling, Emergencies and their responses, Lab safety basic rules and regulations, Hazardous wastes management, Safe and proper use of lab equipments). Principles of microscopy,  light microscopy, resolving powers of different microscopes, Fluorescence microscopy; Confocal microscopy; Use of fluorochromes: (a) Flow cytometry (FACS); (b) Applications of fluorescence microscopy: Chromosome banding, FISH, chromosome painting; Transmission and Scanning electron microscopy. 
Unit – II   Microscopic techniques 

Introduction to Microtechniques: sample preparation for Light (Sectioning, Mounting, Grinding, Polishing) and electron microscopy(Embedding, tissue processing, coating, ultrathin sectioning, immunogold labeling, cryofixation, negative staining, shadow casting, freeze fracture, freeze etching). Temporary and Permanent Whole Mount Preparations. Preservation of Specimens; Histology; Methods of Fixation Histology-Paraffin Sectioning. Micrometry(Principle, Calibration, Measurement)   different fixation and staining techniques. Recording observations: Camera lucida, Digital cameras, photomicrography and image analysis. 
Unit – III
  Spectrophotometry (Principle, types (Visible, UV, IR) and its application in biological research) -   Chromatography - Principle; Paper chromatography; Column chromatography, TLC, GLC, HPLC, Ion-exchange chromatography; Molecular sieve chromatography; Affinity chromatography. Biochemical analysis of plant parts (carbohydrate, protein, aminoacid, phenol and lipid). Muffle furnace – ash analysis. 

Unit - IV  
Cell fractionation - Centrifugation: Differential and density gradient centrifugation, sucrose density gradient, CsCl2 gradient, analytical centrifugation, ultracentrifugation, marker enzymes. Characterization of proteins and nucleic acids - Mass spectrometry; X-ray diffraction; X-ray crystallography; Characterization of proteins and nucleic acids; Electrophoresis: AGE, PAGE, SDS-PAGE. Radioisotopes - Use in biological research, auto-radiography, pulse chase experiment. 

Unit - V  
Methods in field biology: Floristic survey, Data collection (Observations, Interview, questionnaire, snow ball technique), Documentation and evaluation of  plants (Ranking of  species, Relative importance of species (RI),  Importance Value(IVs),  Quality Use Value (QUVs) and Cultural Importance Index (CI). Study of Morphological parameters ( Plant height, root and shoot length, root/shoot ratio,  index of tolerance, root and branch number, internode and petiole length, Leaf number,  Leaf length,  Leaf width, Leaf  area, petiole leaf ratio, Leaf area index and leaf appearance characteristics), Microscopic parameters (Epidermal cell size, Stomatal category, type and index, stomatal row index, leaf thickness to width ratio) and  Physiological parameters (Dust deposition, EC, pH, RWC, Ash content  and Air pollution tolerance index of plants).
Suggested Readings:
1. Palanivelu P (2009) Laboratory Manual for Analytical Biochemistry and Separation Techniques, Madurai Kamaraj University.

2. Krishnamurthy, K. V. (1988) Methods in Plant Histochemistry. S. Viswanathan & Co., Madras.

3. Dwivedi, J. N. and Singh, R. B. (1985) Essential of Plant Technique. Scientific Publications, Jodhpur.

4. Jayaraman, J. (1972) Techniques in Biology. Higginbothams Pvt. Ltd., Madras.

5. Johansen, D. A. (1940) Plant Microtechnique. McGraw Hill, New York.

6. Martin GJ: Ethnobotany: A Conservation Manual. 1995, London: Chapman and Hall.  

7. Ruzin, S.E. (1999). Plant Microtechnique and Microscopy, Oxford University Press, New York. U.S.A. 

8. Plummer, D.T. (1996). An Introduction to Practical Biochemistry. Tata McGraw-Hill Publishing Co. Ltd. New Delhi. 3rd edition. 

9. Ausubel, F., Brent, R., Kingston, R. E., Moore, D.D., Seidman, J.G., Smith, J.A., Struhl, K. (1995). Short Protocols in Molecular Biology. John Wiley & Sons. 3rd edition. 

10. Kothari, C. R. (1991) Research Methodology: Methods and Techniques. Wiley Eastern Ltd., New Delhi.

11. Williams, B. L. and Wilson, K. (1983) A Biologist’s Guide to Principles Techniques of Practical Biochemistry. Edward Arnold, London.

12. Skoog, A. and West, M. (1980) Principles of Instrumental Analysis – W. B. Saunders Co., Philadephia, USA.

13. Christian, G. D. (1979) Atomic Absorption Spectroscopy – John Fredric, J. Fieldman Wiley & Sons, New York.

14. Sass, J. E. (1967) Botanical Microtechnique. 3rd ed. Oxford & IBH Publishing Co., New Delhi.

15. Wilard, H. H., Meritt, L. L. Jr. and Dean, J. A. (1965) Instrumental Methods of Analysis. 4th ed. Van Nostrand Inc. Princeton, New Jersey.

16. Jensen, W. A. (1962) Botanical Histochemistry: Principles and Practice. W.H.Freeman and Co., San Francisco, USA.

♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER
COURSE CODE: 7MBO1C3   
CORE COURSE - III – MICROBIOLOGY AND PLANT PATHOLOGY
Course Objectives    
1. To understand about the structure, biology and mode of nutrition of virus and bacteria. 
2. To provide knowledge on pathogens causing diseases in plants and their mode of action. 
3. To provide information on Host parasite interaction.  
MICROBIOLOGY

Unit – I
Five kingdom system by Whittaker (1969) – Prokaryotic and Eukaryotic microbes – General features of Viruses – Classification, characteristics, ultra structure, isolation, purification, chemical nature – replication and transmission, Virions and prions, phytoplasma (including mycoplasma), Economic importance.








Unit – II
Bergey’s system of Bacterial classification (1984-1991) – Salient features of Eubacteria, Archibacteria, Cyanobacteria and Actinomycetes. General account on Bacteria, ultra structure,  nutrition, growth, reproduction (transformation, conjugation, transduction and sex-duction), bacterial culture technique and economic importance.



PLANT PATHOLOGY
Unit - III 
Plant pathology – general account on organisms and causal factor responsible for plant diseases – methods of studying plant diseases – Koch’s postulates – common terminologies used in plant pathology (symptomology, Etiology, Epidemic disease, Control measures) – Mycotoxins – Aflatoxins, Defense mechanisms in plant – integrated disease management.





Unit – IV
Common plant diseases of India -Tobacco Mosaic, Cucumber mosaic, Little leaf disease of Brinjal, Citrus canker, Rice blight, Tikka disease of groundnut, Anthracnose of mango, Wilt of Cotton, Downy mildew of grapes, White rust of Mustard, Damping off disease of seedlings, Rust of wheat, Root knot of tomato, Leaf galls in Pongamia.

Unit – V
Host parasite interaction: Recognition and entry processes of different pathogens like bacteria, viruses into animal and plant host cells, alteration of host cell behavior by pathogens, virus-induced cell transformation, pathogen-induced diseases in animals and plants, cell-cell fusion in both normal and abnormal cells. 

Text Books:
1. Power and Daginwala (1994). General Microbiology. Himalayan Publishing House,   

Bombay.

2. Pelczar, M. J., Chan, E. C. S. and Krieg, N. R. (1993). Microbiology. Tata McGraw Hill Publishing Co. Ltd.,  New Delhi.

3. Mehrota, R. S. (1994). Plant Pathology. Tata McGraw Hill Publishing Co. Ltd., Delhi.

4. Pandey, B. P. (1982). A Textbook of Plant Pathology, Pathogen and Plant Diseases. 
S.Chand and Co. Ltd., New Delhi.

Books for Reference:
Microbiology

1. Dubey, R. C. and Maheshwari, D. K. (2007). A Textbook of Microbiology. S. Chand and Co. Ltd., New Delhi.

2. Sharma, P. D. (1992). Microbiology. Rastogi & Co., Meerut.

3. Staley, J. T. et al.. (1991). Bergey’s Manual of Systematic Bacteriology. Vol. I to IV. Williams & Wilkins, London.

4. Davis, B. D., Dulbecco, R., Eiser, H. N. and Grinsberg, H. S. (1980). Microbiology. Harper & Row, New York.

5. Carpenter, P. L. (1967). Microbiology. Saunders Co., Philadelphia, USA.

Plant Pathology

1. Cooper, J. I. (1995). Viruses and the Environment. 2nd ed. Chapman & Hall, London.

2. Bilgrami, K. S. and Dube, H. C. (1990). A Textbook of Modern Plant Pathology. Vikas Publishing House Pvt. Ltd., New Delhi.

3. Singh, R. S. (1990). Plant Diseases. 6th ed., Oxford & IBH, New Delhi.

4. Rangaswamy, G. and Soumini Rajagopalan. (1973). Bacterial Plant Pathology. Tamil Nadu Agricultural University, Coimbatore.

5. Rangaswamy, G.(1972) Diseases of Crop Plants in India. Prentice Hall of India P Ltd.

6. Southey, J. F. (1965). Plant Nematology. Tech. Bull. No.7, Ministry of Agricultural, Fisheries and Food, Her Majesty’s Stationery Office, London.

7. Smith, K. M. (1957). A Textbook of Plant Virus Diseases. Little Borwn & Co., Boston.

8. Walker, J. C. (1952). Diseases of Vegetable Crops. McGraw Hill Book Co. Inc., NY

9. Butler, E. J. and Jones, S. G. (1949). Plant Pathology. Macmillan & Co., London.

♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER
COURSE CODE: 7MBO1C4   
CORE COURSE - IV – CELL BIOLOGY AND BIOPHYSICAL CHEMISTRY

Course Objectives    
1. To study and impart knowledge about Cellular Organization.  

2. To impart knowledge about molecules and their interaction relavent to biology.

Unit - I
Membrane structure and function (Structure of model membrane, lipid bilayer and membrane protein diffusion, osmosis, ion channels, active transport, membrane pumps, mechanism of sorting and regulation of intracellular transport, electrical properties of membranes). Structural organization and function of intracellular organelles (Cell wall, nucleus, mitochondria, Golgi bodies, lysosomes, endoplasmic reticulum, peroxisomes, plastids, vacuoles, chloroplast, structure & function of cytoskeleton and its role in motility). 
Unit - II 

Organization of genes and chromosomes (Operon, unique and repetitive DNA, interrupted genes, gene families, structure of chromatin and chromosomes, heterochromatin, euchromatin, transposons).  Cell division and cell cycle (Mitosis and meiosis, their regulation, steps in cell cycle, regulation and control of cell cycle). Microbial Physiology (Growth yield and characteristics, strategies of cell division, stress response) 

Unit - III 

Structure of atoms, molecules and chemical bonds. Composition, structure and function of biomolecules (carbohydrates, lipids, proteins, nucleic acids and vitamins). Stabilizing interactions (Van der Waals, electrostatic, hydrogen bonding, hydrophobic interaction, etc.). Metabolism of carbohydrates, lipids, amino acids, nucleotides and vitamins.

Unit - IV 

Principles of biophysical chemistry (pH, buffer, reaction kinetics, thermodynamics, colligative properties). Bioenergetics, glycolysis, oxidative phosphorylation, coupled reaction, group transfer, biological energy transducers. Principles of catalysis, enzymes and enzyme kinetics, enzyme regulation, mechanism of enzyme catalysis, isozymes
Unit - V

 
Conformation of proteins (Ramachandran plot, secondary structure, domains, motif and folds). Conformation of nucleic acids (helix (A, B, Z), t-RNA, micro-RNA).Stability of proteins and nucleic acids.

Suggested Readings:
1. Jain J.L. 2016 Fundamentals of Biochemistry S.Chand & Co., New Delhi.
2. Conn E.E. and Stump – Outlines of Biochemistry. Wiley Eastern Ltd. Chennai.

3. Annie & Arumugam 2016 – Biochemistry & Biophysics, Saras Publications. Nagercoil, Kanyakumari Dt.
4. Karp, G. 2010. Cell and Molecular Biology: Concepts and Experiments. 6th Edition. John Wiley & Sons. Inc.

5. De Robertis, E.D.P. and De Robertis, E.M.F. 2006. Cell and Molecular Biology.               8th edition. Lippincott Williams and Wilkins, Philadelphia.

6. Lehninger A.L. 2004 – Biochemistry. Kalyani's New Delhi.

7. Cooper, G.M. and Hausman, R.E. 2009. The Cell: A Molecular Approach. 5th edition. ASM Press & Sunderland, Washington, D.C.; Sinauer Associates, MA.

8. Ambika Shanmugam – Fundamentals of Biochemistry for Medical students – 12, III Cross St., West CIT Nagar, Chennai.

9. Plummer D.T. – An introduction to Practical Biochemistry. Tata McGraw Hill Publishing Co. Bombay.

10. Becker, W.M., Kleinsmith, L.J., Hardin. J. and Bertoni, G. P. 2009. The World of the Cell. 7th edition. Pearson Benjamin Cummings Publishing, San Francisco.

11. Varma S.K. – Plant Physiology and Biochemistry. S.Chand & Co., New Delhi

12. Jeyaraman J (1995)–Techniques in Biology–A college level study–Higgin Bothams Chennai.

13. Jeyaraman J (1995) – Laboratory manual in Biochemistry, Wiley Eastern Ltd, Chennai.

♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER
COURSE CODE: 7MBO1P1   
CORE COURSE - V – PRACTICAL – I (Covering Core Courses I, II, III & IV)
Algae
Morphological studies of the following representative forms  
Cyanophyta :  spirulina, Anabaena,  Nostoc

Chlorophyta : Chlamydomonas, Volvox, Chlorella 
Xanthophyta : Botrydium, Vaucheria

Bacillariophyta : Cyclotella and Navicula (Diatoms)

Rhodophyta : Batrachospermum, Ceramium

Morphological and anatomical study of representative members of the following:-

Charophyta : Chara
Phaeophyta : Padina, Sargassum

Rhodophyta : Gracilaria

Fungi
Study of morphological and reproductive structures of the following representative genera   
Mastigomycotina : Pthium

Zygomycotina : Pilobolus

Ascomycotina : Taphrina,Neurospora

Basidiomycotina : Pluerotus, Polyporus, Lycoperdon

Dueteromycotina : Cercospora, Fusarium, Colletotrichum

Study of internal structure of following representative genus

Cercospora infected leaf. 

Fruit body of Polyporus.

Lichens 
Morphological study of representative members of the following:-

Parmelia

Usnea

Bryophytes
Morphological and anatomical study of representative members of the following:-

Marchantiales : Riccia, Targionia, Reboulia

Jungermaniales : Porella

Anthocerotales : Anthoceros

Sphagnales : Sphagnum

Funariales : Funarium

Polytrichales : Polytrichum

Pteridophytes
Study of the morphology and anatomy of the vegetative and reproductive parts of the

following :-

Isoetales : Isoetes

Selaginellales : Selaginella

Equisetales : Equisetum

Ophioglossales : Ophioglossum

Marattiales : Angiopteris

Osmundales : Osmunda

Gleicheniales : Gleichenia

Filicales : Pteris

Salviniales : Salvinia & Azolla

Gymnosperms :

Study of the morphology and anatomy of vegetative and reproductive parts of the

following :

Cycadales   : Cycas

Coniferales : Cupressus, Pinus

Ginkgoales : Ginkgo

Ephedrales : Ephedra

Gnetales     : Gnetum
Paleobotany:

Pterodophytes & Gymnosperms – (Extinct and fossil forms)

Pteridophytes – Lepidodendron, Stigmaria, Calamostachys.

Gymnosperms – Lyginopteris, Lagenostoma and Cordaites.

CORE COURSE II METHODS IN BOTANY
Experiments 
Measure the cell size (either length or breadth/diameter) by micrometry.

Determination of  leaf thickness to width ratio

Field study (Local and outside)
Floristic survey, Documentation and evaluation of  plants  (Ranking of  species, Relative importance of species (RI),  Importance Value(IVs),  Quality Use Value (QUVs) and Cultural Importance Index (CI). 

Study of Morphological parameters (Plant height, root and shoot length, root/shoot ratio,  index of tolerance, root and branch number, internode and petiole length, Leaf number,  Leaf length,  Leaf width, Leaf  area, petiole leaf ratio, Leaf area index and leaf appearance characteristics) 

Physiological parameters (Dust deposition, EC, pH, RWC, Ash content  and Air pollution tolerance index of plants).

Demonstrations

Preparation of Temporary and Permanent slides

Preparation of Temporary and Permanent Whole Mount

Analysis of ash sample

Camera lucida drawing of permanent slide

Spotter 

Spectrophotometer

Mass spectrometry 

Centrifuge

Flow cytometry (FACS) Applications of fluorescence microscopy: 

Chromosome banding, 

FISH
Transmission and Scanning electron microscopy  
photomicrography
GLC  
HPLC
Muffle furnace   
Electrophoresis

Questionnaire format
Core course III Microbiology:

Microbiology

Experiments

Gram’s staining of Bacteria found in Milk, Curd, Root – Nodule.

Microbial analysis of Milk by methylene – blue reduction test

Demonstration

Preparation of culture media agar slant – agar plate.

Isolation of microbes by streak and pour plate method. 

Isolation of microbes by soil dilution techniques.

Isolation and identification of Bacteria and Fungi from spoiled food.

Effect of different antibodies on bacterial growth (antibiotic sensitivity)

Spotter

Cleaning and sterilization methods 

Laminar air flow chamber 

Autoclave 

Oven 

Plant Pathology

Leaf gall T.S of Pongamia

Cercospora infected leaf T.S
Spotter

Study of the following diseases :

Fungal diseases – Rust of Wheat, Wilt of cotton, White rust of mustard

Bacterial diseases – Anthracnose of mango, Citrus canker, Rice blight.

Virus diseases – Tobacco mosaic, cucumber mosaic.

Mycoplasmal disease – little leaf of brinjal. 
Core course IV CELL BIOLOGY AND BIOPHYSICAL CHEMISTRY

CELL BIOLOGY 

Experiments

Determination of  cell stages in onion root tip and anther

Micropreparation of cystolith(Ficus leaf), Raphides(Araceae members eg. Arum petiole) and starch grains(Potato and Rice grains) 

Spotter

Cell wall 

Nucleus 

Mitochondria 

Golgi bodies 

Lysosomes  

Endoplasmic reticulum

Chloroplast 

Cell division and cell cycle 

Chromosomes 

Ramachandran plot

Structure of proteins

Types of DNA (helix (A, B, Z), t-RNA, micro-RNA) 

BIOPHYSICAL CHEMISTRY 

Experiments

Estimation of total and reducing sugar

Estimation of protein by Lowry’s method.

Estimation of amino acids by ninhydrin method

Estimation of total phenols.

Estimation of proline.

Estimation of  Nucleic acids. 

Separation of photosynthetic pigments by paper chromatography.

Separation of photosynthetic pigments by Column chromatography

Separation and identification of amino acids by paper/TLC method

Demonstration

Extraction of amylase and determination of its activity

Determination of peroxidase activity.

Duly certified record note should be submitted for all the practical examinations and those who do not submit the records need not be permitted to the concerned practical examination.

FIELD STUDY/ TOUR : The students should undertake as part of their course an institutional visit and a  field study of Botanical methods under the guidance of the staff for not less than FIVE DAYS with in the state and neighbouring state. Students who have not undertake the above activities shall forfeit the appropriated marks for this purpose (05 marks) for the practical examination.

For CC - V – 50 marks for experiments, 04 marks for Field study and Report  and 05 marks for Record.

CORE COURSE-V – PRACTICAL QUESTION
1.  Microprepare  the  given specimens A,  B, C & D.  Stain and   mount  in  Glycerin.   Draw    

     labeled sketches  and identify with reasons. Submit the slides for valuation.

                   

    (Micropreparation -1, Identification -1/2, Diagram -1/2, Reason -1) 
  (4x3 =12 Marks)
2. Identify any two microscopic algal types in the given algal mixture E.

    (Identification -1/2, Diagram -1/2, Reason -1/2) 
   


  (2x1½=3 Marks)
3. As per your lot, do the given Botanical method F. write the aim,  procedure, and materials    

    required for the given method.  Tabulate the data observed and report the results.

    (Material required– 1,Procedure –1,Slide – 1, Tabulation – 1, Result and Interpretation – 1)

  (1X 5= 5 Marks)

4. As per your lot,perform the given Microbiological experiment G.write the aim, procedure,  

    apparatus and materials required for the given experiment. Tabulate the data observed and  

    report the results.








    (Material required– 1, Procedure – 1, Setup/ Slide – 1, Tabulation – 1, Result and  

      Interpretation – 1)







(1X 5 = 5 Marks)

5. As per your lot, perform the given biochemical estimation H. write the aim, principle, 
    procedure, apparatus and materials required for the given estimation. Tabulate the data  

    observed and report the results. Leave the set up for valuation. 


    (Material required–1,Principle –1,Procedure –1,Tabulation–1,Result and Interpretation – 1)










(1X 5 = 5 Marks)

6. As per your lot, do the given Cell biology experiment I. write the aim, procedure, 
    apparatus and materials required for the given method.  Tabulate the data observed and 
    report the results. Leave the set up for valuation





   (Material required–1, Procedure –1, Setup– 1, Tabulation – 1, Result and Interpretation – 1)










(1X 5 = 5 Marks)

7. As per your lot, demonstrate the given Botanical method J. Outline the procedure as flow 
   chart, apparatus and materials required for the given method.  
 

 
   (Procedure – 1, Demonstration – 1, Result & Interpretation – 1) 

(1 X 3 = 3 Marks)
8. As per your lot, Write down the procedure and demonstrate the given Microbiology   

    experiment using the given sample K.
        
    (Procedure – 1, Demonstration – 1, Result & Interpretation – 1) 

(1 X 3 = 3 Marks)
9. Write down the procedure and separate the biomolecule L. using paper chromatography.   

     Calculate the Rf value and interpret the results 

     (Procedure – 1, Result – 1,  Interpretation – 1) 

   
            (1 X 3 = 3 Marks)
10. Write notes of interest on M, N, O and P
       (Identification- 1/2, Sketch –1/2,  Notes – 1/2)


           (4X1½= 6Marks)
11. Field study/ Tour report






           = 4 Marks
12. Record








           = 6 Marks
Core Course – V - Practical  Key

A –  Algae


B –  Pteridophytes
C –  Gymnosperms
D –  Plant pathology / Cell biology
E –  Algal mixture
F –  Micrometer measurement  


G –  Microbiology experiment
H –  Biochemical Estimation
I  –   Cell biology experiment
J -   Botanical method Demonstration  (Permanent slide preparation / camera lucida drawing) 
K –  Microbiology Demonstration   
L –  Biomolecule separation
M –  Fungi / Lichens / Bryophytes
N –  Paleobotany

O – Microbiology / Methods in Botany

P –  Plant pathology / Cell biology

Field experiments / report








Record
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I YEAR – I SEMESTER
COURSE CODE: 7MBO1E1   
ELECTIVE COURSE - I (A) – MUSHROOM CULTIVATION

Course Objectives
1. To study the principles and practices of Mushroom cultivation.

2. To provide skills  in Mushroom cultivation.

Unit – I
 
Introduction, history. Nutritional and medicinal value of edible mushrooms; Poisonous mushrooms. Types of edible mushrooms available in India - Volvariella volvacea, Pleurotus citrinopileatus, Agaricus bisporus. 
Unit – II
Cultivation Technology : Infrastructure: substrates (locally available) Polythene bag, vessels, Inoculation hook, inoculation loop, low cost stove, sieves, culture rack, mushroom unit (Thatched house) water sprayer, tray, small polythene bag. Pure culture: Medium, sterilization, preparation of spawn, multiplication. Mushroom bed preparation - paddy straw, sugarcane trash, maize straw, banana leaves. Factors affecting the mushroom bed preparation - Low cost technology, Composting technology in mushroom production. 
Unit - III 
Cultivation techniques of White button mushroom and Oyster mushroom; Management of fungal, bacterial and viral diseases in mushroom; Competitors, pests and nematodes in mushrooms; Post harvesting techniques and Economics of mushroom cultivation.
Unit – IV
 
Storage and nutrition : Short-term storage (Refrigeration - upto 24 hours) Long term Storage (canning, pickels, papads), drying, storage in saltsolutions. Nutrition - Proteins - amino acids, mineral elements nutrition - Carbohydrates, Crude fibre content - Vitamins.

Unit – V
 
Food Preparation_: Types of foods prepared from mushroom. Research Centres - National level and Regional level._Cost benefit ratio - Marketing in India and abroad, Export Value. Present status of mushroom industry in India.
Suggested Readings:
1. Tripathi, D. P. (2005). Mushroom Cultivation. Oxford & IBH Publishing Co. Pvt. Ltd., New Delhi.

2. Nita Bhal. (2000). Handbook on Mushrooms. 2nd ed. Vol. I and II. Oxford and IBH Publishing Co. Pvt. Ltd., New Delhi.

3. Alice, D., Muthusamy and Yesuraja, M. (1999). Mushroom Culture. Agricultural College, Research Institute Publications, Madurai.

4. Pathak, V. N. and Yadav, N. (1998). Mushroom Production and Processing Technology. Agrobios, Jodhpur.

5. Marimuthu, T. et al. (1991). Oster Mushroom. Department of Plant Pathology. Tamil Nadu Agricultural University, Coimbatore.

6. Marimuthu, T. Krishnamoorthy, A.S. Sivaprakasam, K. and Jayarajan. R (1991) Oyster Mushrooms, Department of Plant Pathology, Tamil Nadu Agricultural University, Coimbatore.

7. Swaminathan, M. (1990) Food and Nutrition. Bappco, The Bangalore Printing and Publishing Co. Ltd., No. 88, Mysore Road, Bangalore - 560018.

8. Tewari, Pankaj Kapoor, S.C., (1988). Mushroom cultivation, Mittal Publications, Delhi.

9. Nita Bahl (1984-1988) Hand book of Mushrooms, II Edition, Vol. I & Vol. II.
10. Tewari Pankaj Kapoor, S. C. (1988). Mushroom Cultivation. Mittal Publication, New Delhi.
♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER
COURSE CODE: 7MBO1E2   
ELECTIVE COURSE - I (B) – ETHNOBOTANY  

Course Objectives  
1. To study the history and importance of Ethnobotany.

2. To learn techniques related to Ethnobotanical studies. 

3. To understand the application aspects of Ethnobotany. 

Unit - 1 
Ethnobotany: Introduction, concept, scope and objectives; Ethnobotany as an interdisciplinary science. The relevance of ethnobotany in the present context; Major and minor ethnic groups or Tribals of India, and their life styles. Plants used by the tribals: a) Food plants b) intoxicants and beverages c) Resins and oils and miscellaneous uses.  

Unit – II
Methodology of Ethnobotanical studies: a) Field work b) Herbarium c) Ancient Literature d) Archaeological findings e) temples and

sacred places.  

Unit - III 
Role of ethnobotany in modern Medicine: Medico-ethnobotanical sources in India;Significance of the following plants in ethnobotanical practices (along with their habitat and morphology) a) Azadiractha indica b) Ocimum sanctum c) Vitex negundo. d) Gloriosa superba e) Tribulus terrestris f) Pongamia pinnata g) Cassia auriculata h) Indigofera tinctoria. Role of ethnobotany in modern medicine with special example Rauvolfia sepentina, Trichopus zeylanicus, Artemisia, Withania. 
Unit - IV 

Role of ethnobotany in conservation: Sacred grooves, taboos and deity associated, ecological role, Elementary account on the sacred grooves in Tamilnadu. Sthalavrikshas  and its importance, Role of ethnic groups in conservation of plant genetic resources. Endangered taxa and forest management (participatory forest management).  

Unit – V
Ethnobotany and legal aspects: Ethnobotany as a tool to protect interests of ethnic groups. Sharing of wealth concept with few examples from India. Biopiracy, Intellectual Property Rights and Traditional Knowledge.  

Suggested Readings:
1. S.K. Jain, Manual of Ethnobotany, Scientific Publishers, Jodhpur, 1995.

2. S.K. Jain (ed.) Glimpses of Indian. Ethnobotny, Oxford and I B H, New Delhi – 1981.

Lone et al,. Palaeoethnobotany

3. S.K. Jain (ed.) 1989. Methods and approaches in ethnobotany. Society of ethnobotanists, Lucknow, India.

4. S.K. Jain, 1990. Contributions of Indian ethnobotny. Scientific publishers, Jodhpur.

5. Colton C.M. 1997. Ethnobotany – Principles and applications. John Wiley and sons –_Chichester

6. Rama Ro, N and A.N. Henry (1996). The Ethnobotany of Eastern Ghats in Andhra Pradesh, India. Botanical Survey of India. Howrah.

7. Rajiv K. Sinha – Ethnobotany The Renaissance of Traditional Herbal Medicine – INA –SHREE Publishers, Jaipur-1996.  

♣♣♣♣♣♣♣♣♣♣
I YEAR – II SEMESTER
COURSE CODE: 7MBO2C1
CORE COURSE - VI – TAXONOMY OF ANGIOSPERMS AND ECONOMIC BOTANY
Course Objectives
1. To demonstrate proficiency with the basic terminology of plant morphology.

2. To recognize and identify major families of plants and their economic importance 

Unit – I
History and principles of classification - :  System of classification with merits and demerits: Artificial System: John Ray, Linnaeus: Natural Systems: Jussie, de Candolle, Bentham and Hooker Phylogenetic systems: Engler and Prantle, Hutchinson; Takhtajan.  Phylogeny of Angiosperms: Origin, evolution and interrelationship.

Unit – II
Modern trends in classification: Taximetrics, Chemotaxonomy (Micromolecules (Primary and secondary metabolites), Macromolecules (Proteins, nucleic acids, polysaccharides))and Biosystematics. Taxonomy in relation to Anatomy, floral anatomy, Palynology, Embryology Ecology, Serology and Cytology (each 3 examples) - Molecular Taxonomy - RFLP, 18S ribosomal RNA. Plant identification:  Methods of Identification. Keys: types of keys, rules for construction of Keys, advantages and disadvantages.

Unit – III
Nomenclature: International code of Botanical Nomenclature (ICBN), Typification, Priority, Publication, Author citation and retention, choice and rejection of names, current changes. Botanical Survey of India (B.S.I) – Organization, function and contribution. National and International Herbaria and Botanical gardens. Taxonomic literature – taxonomic index, monographs and revisions. Bibliographies, catalogues and review serials, periodicals, glossaries, dictionaries, icons and floras.

Unit – IV
A Study of the following families and their economic importances: (1)   Menispermaceae, (2) Capparidaceae, (3) Polygalaceae, (4) Pedaliaceae, (5) Portulacaceae,  (6) Caryophyllaceae, (7) Vitaceae, (8) Combreataceae, (9) Onagraceae, (10)  Aizoaceae,  (11) Rhamnaceae, (12) Sapindaceae, (13) Oleaceae, (14) Rosaceae  (15) Moringaceae, (16)   Sapotaceae, (17) Gentianaceae, (18) Boraginaceae, (19) Verbenaceae, (20) Nytaginaceae, (21) Loranthaceae,  (22) Aristolochiaceae, (23) Bignoniaceae, (24) Scrophulariaceae, (25) Lythraceae.  
Unit – V
A Study of the following families and their economic importances: (26) Casuarinaceae, (27) Orchidaceae, (28) Commelinaceae, (29) Liliaceae, (30) Amaryllidaceae (31) Typhaceae, (32) Cyperaceae and (33) Poaceae. Economic Botany - Fibre types and Fibre yielding plants, Principal woods of India. Medicinal plants: Drugs obtained from roots, underground stems, barks, stems, leaves, flowers, fruits, seeds and entire plants. Spices and condiments: Spices obtained from roots, underground stems, barks, flower buds and flower, fruits, seed and leaves - Fatty oils: Drying and semidrying oils, Non-drying oils, Vegetable fats - Essential oils: Types, oil yielding plants.
Suggested Readings:
1. Subramaniyam, N.S. (1995) Modern Plant Taxonomy. Vikas Publishing House, New Delhi.

2. Raychudhuri, S.P 1991. (Ed.) Recent advances in Medicinal aromatic and spice crops Vol.1 Today & Tomorrow’s printers and publishers, New Delhi. 

3. Vashista, P.C. (1990) – Taxonomy of Angiosperms – S.Chand & Co., New Delhi. 
Singh, V. and Jain, V.K. (1989) Taxonomy of Angiosperms. Rastogi Publication, Meerut.

4. Sivarajan, V.V. (1989) Introduction to principles of plant Taxonomy. Oxford and IBH, New Delhi.

5. Hutchinson, J. (1973) The families of flowering plants. Oxford University Press, London.

6. Heywood, V.H. (1967) Plant Taxonomy. Edward Arnold, Great Britain.

7. Gamble, J.S. and Fisher, L.E.F. (1967) The Flora of the presidency of Madras (Vol. I – III). Botanical Survey of India, Calcutta.

8. Davis, P.H. and Heywood, V.M. (1965) Principles of Angiosperm Taxonomy. Oliver and Boyd Edinburgh.

9. Lawrence, G.H.M. (1955) The Taxonomy of vascular plants (Vol. I-IV). Central Book Depot, Allahabad Jeffery, C. An Introduction to Plant Taxonomy. J & A Churchill Ltd., London.

10. Rendle, A.B. The Classification of flowering plants (Vol. I-II).

♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER
COURSE CODE: 7MBO2C2

CORE COURSE - VII – GENETICS AND EVOLUTION
Course Objectives    
1. To  study  the  progress  made  in  the  field of  Genetics and evolution.

2. To study basic molecular mechanism in organisms and how the genes unravel  themselves in conferring the traits on the organism.

3. To  understand  the  principal,  the  hereditary  mechanism,  the  structure  and    functions of genetic materials
Unit – I

Mendelian principles  (Dominance, segregation, independent assortment),  Concept of gene(Allele, multiple alleles, pseudoallele, complementation tests, fine structure analysis of genes), Extensions of Mendelian principles: Codominance, incomplete dominance, gene interactions, pleiotropy, genomic imprinting, penetrance and expressivity, phenocopy, linkage and crossing over, sex linkage, sex limited and sex influenced characters. Recombination (Homologous and non-homologous recombination including transposition).

     Unit – II

Gene mapping methods(Linkage maps, tetrad analysis, mapping with molecular markers, mapping genes by interrupted mating, mapping by using somatic cell hybrids, development of mapping population in plants), Quantitative genetics (Polygenic inheritance, heritability and its measurements, QTL mapping), Extra chromosomal inheritance (Inheritance of Mitochondrial and chloroplast genes, maternal inheritance).  

Unit - III
Human genetics (Pedigree analysis, lod score for linkage testing, karyotypes,  genetic disorders),  Mutation (Types, causes and detection, mutant types – lethal, conditional, biochemical, loss of function, gain of function, germinal verses somatic mutants, insertional mutagenesis),  Structural and numerical alterations of chromosomes( Deletion, duplication, inversion, translocation, ploidy and their genetic implications).

Unit - IV
Evolution -  Emergence of evolutionary thoughts (Lamarck; Darwin–concepts of variation, adaptation, struggle, fitness and natural selection), Origin of cells and unicellular evolution - Origin of basic biological molecules; Abiotic synthesis of organic monomers and polymers; Concept of Oparin and Haldane; Experiement of Miller (1953); The first cell; Evolution of prokaryotes; Origin of eukaryotic cells; Evolution of unicellular eukaryotes; Anaerobic metabolism, photosynthesis and aerobic metabolism. 

Unit – V

Molecular Evolution - Concepts of neutral evolution, molecular divergence and molecular clocks; Molecular tools in phylogeny, classification and identification; Protein and nucleotide sequence analysis; origin of new genes and proteins; Gene duplication and divergence. The Mechanisms - Population genetics – Populations, Gene pool, Gene frequency; Hardy-Weinberg Law; concepts and rate of change in gene frequency through natural selection, migration and random genetic drift; Adaptive radiation; Isolating mechanisms; Speciation; Allopatricity and Sympatricity; Convergent evolution; Sexual selection; Co-evolution.
Suggested Readings: 
1. Gupta, P.K. (1994). Genetics. Rastogi Publication, Meerut, India.

2. Graham, L.E. 1993. Origin of Land Plants. John Wiley & Sons, Inc. New York. 

3. Gifford, E.M. and E.S. foster. 1989. Morphology and Evolution of Vascular Plants. Third Edition. W.H. Freeman and Company. New York. 

4. Gensel, P.G., AND H.N. andrews. 1984. Plant Life in the Devonian. Praeger Publishers. New York. 

5. W.R.Atchlay & D.S. Woodnuff 1981. Evolution and speciation, Cambridge University Press, Cambridge.

6. Gilber, N.W. (1978). Organellar Heredity, Revan Press, New York.

7. Strickberger, M.V. (1977). Genetics, Mac Milian, New York.

8. Gardener, E.J. (1975). Genetics, 5th Ed. Principles of Genetics, Johanwiley, New York.

9. King, R.C. (1975). A Hand book of Genetics, Plenium Press, New York.

10. Banks, H.P. 1970. Evolution and Plants of the Past. Wadsworth Publishing Co., Ic., Belmont. Calif. 

11. Delevoryas, T. 1962. Morphology and Evolution of Fossil Plants. Holt, Rinehart and Winston. New York. 

♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER
COURSE CODE: 7MBO2C3

CORE COURSE -VIII – FUNDAMENTAL PROCESSES, CELL COMMUNICATION AND CELL SIGNALING

Course Objectives    
1. To impart acquaintance about  Fundamental Processes 

2. To provide familiarity in Cell Communication And Cell Signaling  

Unit – I
DNA replication, repair and recombination (Unit of replication, enzymes involved, replication origin and replication fork, fidelity of replication, extrachromosomal replicons, DNA damage and repair mechanisms, homologous and site-specific recombination). RNA synthesis and processing (transcription factors and machinery, formation of initiation complex, transcription activator and repressor, RNA polymerases, capping, elongation, and termination, RNA processing, RNA editing, splicing, and polyadenylation, structure and function of different types of RNA, RNA transport). 

Unit – II
Protein synthesis and processing (Ribosome, formation of initiation complex, initiation factors and their regulation, elongation and elongation factors, termination, genetic code, aminoacylation of tRNA, tRNA-identity, aminoacyltRNA synthetase, and translational proof-reading, translational inhibitors, Post- translational modification of proteins). Control of gene expression at transcription and translation level (regulating the expression of phages, viruses, prokaryotic and eukaryotic genes, role of chromatin in gene expression and gene silencing).

Unit – III
Cellular communication Regulation of hematopoiesis, general principles of cell communication, cell adhesion and roles of different adhesion molecules, gap junctions, extracellular matrix, integrins, neurotransmission and its regulation. 

Cell signaling Hormones and their receptors, cell surface receptor, signaling through G-protein coupled receptors, signal transduction pathways, second messengers, regulation of signaling pathways, bacterial and plant two component systems, light signaling in plants, bacterial chemotaxis and quorum sensing. 

Unit - IV 
Innate and adaptive immune system Cells and molecules involved in innate and adaptive immunity, antigens, antigenicity and immunogenicity. B and T cell epitopes, structure and function of antibody molecules. Generation of antibody diversity, monoclonal antibodies, antibody engineering, antigen-antibody interactions.

Unit – V
MHC molecules, antigen processing and presentation, activation and differentiation of B and T cells, B and T cell receptors, humoral and cell mediated immune responses, primary and secondary immune modulation, the complement system, Toll-like receptors, cell-mediated effector functions, inflammation, hypersensitivity and autoimmunity, immune response during bacterial (tuberculosis), parasitic (malaria) and viral (HIV) infections, congenital and acquired immunodeficiencies, vaccines. 
Suggested Readings: 

1. James D Watson, Tania A. Baker, Stephen P. Bell, Alexander Gann, Michael Levine and Richard Losick (2004) Benjamin Cummings Molecular Biology of the Gene

2. G. M. Malacinski (2002) Essentials of Molecular Biology, Fourth Edition by, Jones & Bartlett Publishers. 

3. Ernst JM Helmreich (2001) The Biochemistry of cell signaling, Oxford University Press.

4. Geoffrey M. Cooper (2000) The Cell – A Molecular Approach, Second edition, published by Sinauer Associates
5. Harvey Lodish (2000) Molecular Biology of the Cell, Fourth edition, published by W.H. Freeman and Company.
6. Archana Sharma. (1985). 2nd Ed. Chromosomes. Oxoford and IBH Publishing company.

7. P. Aducci, Signal Transduction in Plants (Molecular and Cell Biology Updates)


8. Heribert Hirt – Stress Response and Signal Transduction of Plants – URGV – Plant Genomics Research – Unité de Recherche en Génomique Végétale.htm


♣♣♣♣♣♣♣♣♣♣

I YEAR – II SEMESTER
COURSE CODE: 7MBO2P1

CORE COURSE - IX – PRACTICAL – II (Covering Core Courses VI, VII & VIII)

Taxonomy

Study of the plants belonging to the following families (Description, V.S. flower, section of ovary, floral diagram/s, floral formula/e and systematic position according to Bentham & Hooker’s system of classification):

Menispermaceae  
Capparidaceae

Polygalaceae

Pedaliaceae   Portulacaceae   
Caryophyllaceae   
Vitaceae   

Combreataceae   Onagraceae    

Aizoaceae   

Rhamnaceae   

Sapindaceae   
Oleaceae   

Rosaceae    

Moringaceae   

Sapotaceae   
Gentianaceae   
Boraginaceae   
Verbenaceae

Nytaginaceae   Loranthaceae   
Aristolochiaceae  
Bignoniaceae

Scrophulariaceae   Lythraceae  

Orchidaceae   

Commelinaceae
Liliaceae   Amaryllidaceae   
Typhaceae   

Cyperaceae     

Poaceae.

Submission of 30 herbarium specimens (Mounting of a properly dried and pressed specimen of any wild plant with herbarium label) with field note book and tour report in Certified record note is must for External Practical exam.
Study tour for 5 days is mandatory for plant collection from different habitats: Mandatory

Economic Botany
Study of economically useful plants in theory part (in Taxonomy and Economic botany) – their binomial, family name and morphology of Useful parts are to be studied.

Submission of 20 economically useful plants parts with their binomial, family name and uses   is must for External Practical exam.
CORE COURSE VII - GENETICS AND EVOLUTION

Simple problems  
segregation and independent assortment and gene interaction based on theory.

Incomplete dominance and gene interaction through seed ratios (9:7, 9:6:1, 13:3,

15:1, 12:3:1, 9:3:4).

Chromosome mapping from three point test cross – data, calculation and interference [Linkage and crossing over percentage].

Pedigree analysis for dominant and recessive autosomal and sex linked traits.

Problems from population genetics – Hardy Weinberg law

Photographs/Permanent Slides   

Structural and numerical alterations of chromosomes 
Down’s, Klinefelter’s and Turner’s syndromes  

Translocation Ring, Laggards and Inversion Bridge.

Lamarck  concepts of Evolution
Darwin–concepts of Evolution

Genetic drift  

Adaptive radiation    

Speciation  

Allopatricity and Sympatricity   

CORE COURSE VIII - FUNDAMENTAL PROCESSES, CELL COMMUNICATION AND CELL SIGNALING
Photographs/ Charts

DNA Replication

DNA damage and repair

RNA synthesis

Types of RNA

Protein synthesis

Prokaryotic Gene regulation and expression

Eukaryotic Gene regulation and expression

Cell communication 

Cell adhesion 

Gap junctions 

Neurotransmission   

Cell signaling Hormones and their receptors 

Signal transduction pathways  

 Bacterial and plant two component systems 

Light signaling in plants  

Bacterial chemotaxis and quorum sensing. 

Structure of antibodies

Monoclonal antibodies 

Antibody engineering 

Antigen-antibody interactions.

Demonstration  

Blood group determination  
RECORD/HERBARIUM: Duly certified record note, 30 Herbarium sheets and 15 Economic important plants should be submitted for   the practical examination  and those who do not submit the records need not be permitted to write the practical examination.

FIELD STUDY/ TOUR : The students should undertake as part of their course an institutional visit to BSI and a  field study and plant collection for herbarium  under the guidance of the staff for not less than FIVE DAYS with in the state and neighbouring state. Students who have not undertake the above activities shall forfeit the appropriated marks for this purpose (06 marks) for the practical examination.

For CC - IX – 45 marks for practical, 02 marks for Field   Report, 04 for Herbarium, 04 for Economic botany  and 05 marks for Record. 

CORE COURSE - IX – PRACTICAL QUESTION

1. Dissect and Observe the floral characters of the specimen A and B. Identify its family, Genus and species.  

    Express the floral characters in technical terms. Draw labelled diagram of   flower L.S, floral diagram &floral formula. Submit the slide with floral parts for evaluation.

(2 X 6 = 12 Marks)

2. Observe the morphological and floral characters of the given specimens C and identify its family through elimination process. Prepare an indented key. (Sketches not required)  

(1 X 3 = 03 Marks)

3. Write the binomial of specimen D & E with author citation
          (2 X 1 = 02 Marks)
4. Write the names of the genus, species, family, morphology of the useful part and Economic importance of  F,G, H & I                                                          (4 X 2 = 08 Marks)
5. As per your lot, Solve the given Genetic problem J.   Tabulate the data observed and report the results.  



                                                          (1X5= 05 Marks)
6. Write notes of interest on K, L, M, N and O  
                                  (5 X 3 = 15 Marks)
7. Tour report







  

  02 Marks
8. Herbarium









  04 Marks
9. Record









  05 Marks
10. Economic botany   







  04 Marks
  








                        -------------

                         60 Marks 

                        -------------
CORE COURSE - IX – PRACTICAL KEY

A
- 
Polypetalae

B
-
Gamopetalae

C
-
6 Different plants for key preparation

D
-
Polypetalae

E
-
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I YEAR – II SEMESTER
COURSE CODE: 7MBO2E1   
ELECTIVE COURSE - II (A) – HERBAL BOTANY

Course Objectives 
1. To study the history and importance of Indian traditional system of medicine.

2. To acquaint therapeutical and pharmaceutical  knowledge about medicinal plants. 

3. To know   the Pharmacological aspects of medicinal plants.  

4. To understand the cultivation aspects of medicinal plants. 

5. To acquire the knowledge in herbal cosmetology. 
Unit – I
History of Medicinal plants. Importance and relevance of herbal drugs in Indian system of medicine. Traditional and Native Medicinal systems: Ayurveda, Siddha, Unani, Naturopathy and Folklore. Definition of Drug – Classification of natural drugs (Alphabetical, Morphological, Pharmacological, Chemical and Chemotaxonomical). Botanical description and active principle of root, rhizome, woods, bark, leaves, flowers,  fruits,  seeds and entire plants as drugs. Taxonomy study of some selected herbals.  

Unit – II
Poisonous plants: Types of plant poison - action of poisons - treatment of poisons - some poisonous plants - their toxicity and action. Collection and preparation of natural drugs, Macroscopic and microscopic characters (Physical and Organoleptic), chemical constituents, adulterants, therapeutical and pharmaceutical uses of the following medicinal plants: Adadhoda, Aloe, Centella, Eugenia, Datura, Piper nigrum, Allium sativum, Azadirachta indica, Ocimum, Strychnos seeds, Senna leaf and Vinca.

Unit – III
Pharmacognosy: Definition and Scope - branches of Pharmacognosy; Phytochemicals - reserve materials - Secretory and Excretory materials. Adulteration of crude drugs and its detection - methods of adulteration - types of adulteration. Drug evaluation (Chemical, Physical and Biological),  Phytochemical investigations, standardization and quality control of herbal drugs. Chemical tests for the active constituents of the following plants - Allium sativum,  Acorus calamus, Curcuma longa, Senna angustifolia, Strychnos nuxvomica, Eugenia caryophyllata.

Unit – IV
Medicinal gardening: Gardens in the Hills and plains - house gardens - plants for gardening - 

Medicinal plants of exports values - Rejuvenating herbs - medicinal uses of non flowering plants. Cultivation practices with reference to soil, propagation methods, irrigation, manuring, harvesting, processing, storage, pests, diseases, marketing and utilization of selected medicinal plants – Allium sativum, Acorus calamus, Bacopa monnieri, Cassia senna, Curcuma longa, Gloriosa superba, Phyllanthus amarus and Rauwolfia serpentina. National Medicinal Plants Board of India.  

Unit – V
Herbal Cosmetology: Plant antioxidants - antioxidant vitamins (vitamin C and E) - Use of antioxidants in cosmetics. Application of herbs in the following herbal cosmetics: Herbal Shampoo, Herbal Hair Dye/ Herbal Hair Oil/Hair Cream/Hair Gel, Herbal Face Mask, Herbal Bath Oil. Current status of Herbal Cosmetic Industry in India, Problems and Future prospects of Herbal Cosmetic Industry in India. Estimation of vitamin C from given herb - Study of SOD activity of the given plant material. Preparation of the following herbal products - Face mask, Bath oil, Hair wash powder.
Suggested Readings:
1. Sharma, O.P. (2004) Economic Botany. TATA McGraw Hill Publication, New Delhi.

2. Gokhale, S.B., Kokate, C.K. and Purohit, A.P. (2003) Pharmacognosy. Nirali Prakashan, Pune.

3. Treas, G.E. and Evans, W.C. (2000) Pharmacognosy. ELBS Publication, London.
 

4. Arumugam, K.R. and Murugesh, N. (1990) Text book of Pharmacognosy. Sathya Publishers, Chinnalapatti (Tamilnadu) – 624 201.




5. Agarwal, S.S. and Paridhave, M. (2007) Herbal Drug Technology. University Press, New Delhi.
Chaudhuri, A.B. (2007) Endangered Medicinal Plants. Daya Publishing House, New Delhi

6. Biswas, P.K. (2006) Encyclopedia of Medicinal plants (Vol. I-VII). Dominant Publishers, New Delhi.

7. Trivedi, P.C. (2006) Herbal Medicine: Traditional practices. Aarishkar Publishers, Jaipur.


8. Bhattacharjee, S.K. (2004) Hand Book of Medicinal plants. Pointer Publishers, Jaipur. Anonymous, (2004) Cultivation of Selected Medicinal Plants. National Medicinal Plants Board, Govt. of India, New Delhi.Prajapathi, Purohit, Sharma and Kumar. (2003) A Hand book of Medicinal plants, Agrobios Publications, Jodhpur.



9. John Jothi Prakash, E. (2003) Medicinal Botany and Pharmacognosy. JPR Publication, Vallioor, Tirunelveli.

10. Varrier, P.S (2000) (Arya Vaidya Sala). Indian Medicinal plants: A compendium of 500 Species (Vol. I-V). Orient Longman.

11. Anonymous, (1999) Pharmacognosy of Indigenous Drugs (Vol. I-III). Central Council for Research in Ayurvedha and Siddha, New Delhi.
Harbourne, J. B. (1998) Phytochemical methods: A Guide to Modern Techniques of Plant Analysis (3rd edition). Chapman and Hill Co., New York.




12. Nandkarni,K.M.(1998)Indian Materia Medica (Vol. I-III).Popular Prakasam,New Delhi.

13. Handa, S. S. and V. K. Kapoor (1993) Pharmacognosy. Vallabh Prakashan. New Delhi.

14. Raychaudri, S.P. (1991) Recent advances in Medicinal, Aromatic and Spice crops (Vol.I). Today & Tomorrow publication, New Delhi.
Agarwal (1985) Drug plants in India. Kalyani Publishers, Ludhiyana.Dhavan, B.N. Ayurvedic Research on Medicinal plants in India. INSA, New Delhi.

15. Sathyarathi, (1982) Indian Medicinal plants (Vol. I-III). ICMR, New Delhi.


16. Chopra, R.N. (1980) Glossary of Indian Medicinal plants. CSIR, New Delhi.
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I YEAR – II SEMESTER
COURSE CODE: 7MBO2E2   
ELECTIVE COURSE - II (B) – ORGANIC AGRICULTURE

Course Objectives
1. To instill the students about Organic Farming and its Impacts on environment.

2. To study the principles and practices of organic farming for sustainable crop production.

3. To provide skills in biofertilizer production and field application.

Unit - I 
Green revolution and its Impacts on environment, Second green revolution and need of organic farming. Organic Farming– concept and definition, its relevance to India and global agriculture and future prospects; land and water management – land use, minimum tillage; shelter zones, hedges, pasture management, agro-forestry.
Unit - II 
Farming systems, crop rotations, multiple and relay cropping systems, intercropping in relation to maintenance of soil fertility, nutrient recycling and soil productivity. General account about Organic fertilizers.
Unit - III 
Green Manuring: Definition, objectives, advantages, classification and characteristics, brief agronomy of some green manure crops. Biofertilisers: Definition, classification, brief account on mass multiplication and field application methods of various biofertilizers like Rhizobium, Azotobacter, Azosprillium, Beijerinkia, Blue Green Algae(BGA), Azolla, Frankia, Phosphate Solubilising Microorganisms (PSM) like Bacillus, Pseudomonas, Aspergillus, Vesicular Arbuscular Mycorhiza(VAM) like Glomus and its influence on growth and yield of crop plants. 
Unit - IV 
Composting and Vermitechnology: Farm yard manure (FYM),  types and methods of compositing, Recycling of biodegradable municipal, agricultural and Industrial wastes. Vermicompositing- definition, different methods of Vermicompositing (Heap method, Pot method, and Tray method) and its procedure, advantages of vermicomposting.
Unit V 
Plant Protection in Organic Farming: Pest, insect, weed, disease, crop residue management  using biological means (biological agents and pheromones, biopesticides). Socio-economic impacts; marketing and export potential: inspection, certification, labeling and accreditation procedures; organic farming and national economy. 
Suggested Readings:
1. Sathe, T.V. 2004 Vermiculture and Organic Farming. Daya publishers.

2. Sharma, A. (2002) Hand Book of Organic Farming. Agrobios.

3. Yadav, A.K; Roy Chandhuri, S. and Motsar a, M.R. (2001). Recent Advances in Biofertilizer Technology. Society for Promotions and Utilization of Resources and Technology, New Delhi. pp:1-508. 

4. Palaniappan, S.P. and Annadurai , K. (1999). Organic Farming- Theory and Practice. Scientific ublishers (India), Jodhpur pp: 1-257. 

5. Verma, A. (1999). Mycorrhiza. Springer Verlag, Berlin.

6. Subba Rao, N. S. and Dommergues, Y. R. (1998). Microbial Interactions in Agriculture and Forestry. Vol. I, Oxford & IBH Publishing Co. Pvt. Ltd., New Delhi.

7. Wallanda, T. et al. (1997). Mycorrhizae. Backley’s Publishers, The Netherlands.

8. Veeresh, G. K, Shivashankar, K. and Singlachar, M.  A. (1997) Organic Farming and Sustainable Agriculture. Association for Promotion of Organic Farming, Bangalore.Gaur, Yawalkar, K.S; Agarwal, J.P and Bokde , S. (1996). Manures and Fertilizers (8th Edition). Agri-Horticultural Publishing House, Nagpur. pp: 1–329. 

9. A.C. (1982) A Manual of Rural Composting, FAO/UNDP Regional Project Document, FAO. 

10. Lampkin, N. (1990) Organic Farming. Press Books, lpswitch, UK. 

11. Rao, B.V.V. (1995) Small Farmer Focused Integrated Rural Development: Socio-economic Environment and Legal Perspective: Publ.3, Parisaraprajna Parishtana, Bangalore. 

12. Reddy M.V. (ed.). (1995) Soil Organisms and Litter Decomposition in the Tropics. Oxford & IBH. 

13. Singh, S. P. (ed.) 1994. Technology for Production of Natural Enemies. PDBC, Bangalore. 

14. Ananthakrishnan, T. N. (ed.) (1992) Emerging Trends in Biological Control of Phytophagous Insects. Oxford & IBH.
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I YEAR – II SEMESTER
COURSE CODE: 7MBO2E3   
ELECTIVE COURSE - III (A) – FOOD PROCESSING TECHNOLOGY
Course Objectives    
1. To understand the concept of food and nutrients. 

2. To acquire   knowledge about drugs, food adulterants and Therapeutic diets. 

3. To acquaint skill in food processing techniques. 

Unit – I

Concept of food and nutrients, physiochemical properties and principles of food, colloidal -  Emulsions – Foams. Concept of different food groups, Recommended Dietary Allowances for Indians. Nutrition in pregnancy. Energy value of food and its determination, energy expenditure – components – basal metabolism, physical activity and thermogenesis, factors affecting BMR, energy utilization in cells and energy balance. 

Unit – II
Food additives, antioxidants, sequestrants, preservatives, nutrient supplement, emulsifiers, stabilizers and thickening agents, bleaching and maturing agent, sweeteners, humectants and anti caking agents coloring and flavoring substance Food adulteration: Types of adulterants- intentional and incidental adulterants, methods of Detection. Dietary fiber- Definition, types of fiber in plant foods, sources, composition, role of dietary fiber and resistant starch in nutrition, effect of over consumption of fiber.

Unit – III
Drugs- Introduction, Classification, biotransformation and excretion of drugs, routes of drug administration, mechanisms of drug action, factors modifying drug effects, drug and nutrient interactions. Therapeutic diets – Principles & objectives of diet therapy. Review of hospital diets- Regular diet, liquid diet, light diet, soft diet, pre and postoperative diet. Diet planning and use of exchange list in nutrient calculation.

Unit – IV
Physical principles in food processing, – thermal processing, refrigeration, freezing, dehydration, ionizing radiation. Chemical principles in food processing – preservation/ processing by sugar, salt, curing, smoking, acid and chemical. Equipments for novel food processes – Membrane separation equipment, irradiation system, extruders, fermentors, pulse electric field processing equipment, High pressure processing equipment, pulsed light processing equipment; Food packaging equipment- fillers, closures, sealers, wrappers, aseptic packaging equipment and palletizers.

Unit – V
Food Quality assurance – Quality assurance programme –Quality plan, documentation of records, product and specifications process control and HACCP, corrective action, and total quality process. Quality parameters- physical, chemical, functional, microbial; Rapid diagnostic methods of food quality – instruments and kits, Food standards – GMP, codex alimentations, ISO – 9000 serious, Food laws - PFA, FPO, AGMARK, MPO, BIS, Food safety and standards acts. 

Suggested Readings:
1. Khader,V. Text book of Food science and Technology. Published by India Council of Agricultural Research, NewDelhi 110012, 2001

2. Manay, N.S, Shadaksharaswamy, M., Foods- Facts and Principles, New Age International Publishers, New Delhi, 2004.

3. Reddy Y.S, Newer concept and applications for food industry. Gene tech Books, New Delhi 110002, 2006

4. Begum, R. A text book of foods, Nutrition and Dietetics. Second revised edition, Sterling Publishers (P) Ltd, New Delhi, 1991.

5. Joshi, S. A Nutrition and dietetics. Third edition, Tata McGraw Hill education pvt ltd, New Delhi, 2010

6. Manual Mudambi, S. R., Rajagopal M. V., Fundamentals of food and Nutritions, 2nd edition, Wiley Eastern Ltd, New Delhi 1990.

7. Swaminathan, M. Essential of food and Nutrition, Vol.I. Bangalore Printing and Publishing Co. Ltd Bangalore.

8. Singh, R.P. Introduction to Food Engineering 3rd edition. Academic Press, London. 2004.
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I YEAR – II SEMESTER
COURSE CODE: 7MBO2E4   
ELECTIVE COURSE - III (B) – WOOD SCIENCE
Course Objectives    
1. To understand the concept and evolution of wood. 

2. To acquire   knowledge about wood types and its defects. 

3. To acquaint skill in South Indian woods. 

Unit – I
The concept of wood – Evolution of wood – relationship between vascular cambium and wood – independent origin of vascular cambium in the different groups of vascular plants.

Unit – II
Origin of vascular cambium in the plant body – composition of vascular cambial tissue. Light and electron microscopic structure and histochemistry of fusiform and ray initials – loss of ray initials and raylessness – stratified and non- stratified types – cell division types and their significance – seasonal periodicity and the accompanying cytological changes of cambial activity – factors affecting and determining dormancy and reactivation, differentiation of wood and wood from cambial derivatives.

Unit – III
Composition and cell types of wood – micro structure of cell walls – chemistry of cell wall – wood cell types and their structural, chemical and distributional variations (Vessel elements, tracheids, fibres, axial parenchyma, ray parenchyma, ideoblasts, secretary systems), microscopic structure and their value in taxonomy and physiology.
Unit – IV
Growth rings, annual rings, dendro-chrono-logy. Early wood and late wood, soft wood hard wood, pycnoxylic and manoxylic wood, sap wood and heart wood transition and theories explaining the transition. Tyloses. Defects of wood in standing trees, reaction wood, compression and tension woods, structure and chemistry and inductive causes. Flecks, Knots, wood rot, defects of lumber, defects due to seasoning.

Unit – V
South Indian – timber, fuel wood, pulp and paper making, match –stick wood, plywood and

economic importance of pulp and wood species.

Suggested Readings:
1. Kollman and Cote (1988) : Wood science and technology vol. I & II. Springer verlag.

2. Mohamed Igbal (Ed). (1991) Vascular cambium. Chapman & Hall.

3. Mohammed Igbal (Ed (1994) Growth patterns in vascular plants. Dioscorides press.

4. Pearson and Brown. Commercial timbers of India. Govt. of India Publicaitons.

5. Vaux H.J.(Eds) 1949 & 1952 Text book of wood technology. Vol I & II Mcgraw Hill

6. Book companyInc N.Y.
♣♣♣♣♣♣♣♣♣♣

II YEAR – III SEMESTER
COURSE CODE: 7MBO3C1   
CORE COURSE - X – PLANT PHYSIOLOGY 

Course Objectives    
1. To provide students with basic and modern concepts of system physiology.

2. To provide knowledge in Photosynthesis,Sensory photobiology and Stress   physiology.

3. To train students in the proper use of growth hormones  

4. To instill in students about Fruit and seed physiology.

Unit - I   
Solute transport and photoassimilate translocation – uptake, transport and translocation of water, ions, solutes and macromolecules from soil, through cells, across membranes, through xylem and phloem; transpiration; mechanisms of loading and unloading of photoassimilates. Mineral nutrition: Role of micro and macro elements. Hydroponics.

Unit – II

Photosynthesis - Light harvesting complexes (Pigment system I & II) – Emerson's enhancement effect; mechanisms of electron transport(Cyclic and Non-cyclic Photophosphorylation); photoprotective mechanisms; CO2 fixation-C3, C4 and CAM pathways. Respiration and photorespiration – Citric acid cycle; plant mitochondrial electron transport and ATP synthesis; alternate oxidase; photorespiratory pathway. Nitrogen metabolism - Asymbiotic and symbiotic Nitrogen fixation. Leg haemoglobin, nod and nif genes. Nitrate and ammonium assimilation; amino acid biosynthesis. 

Unit – III

Sensory photobiology – Light characterization of solar radiation - Absorption spectrum, action spectrum and emission spectrum in molecules – Fluorescence, Phosphorescence and Bioluminescence - Structure, function and mechanisms of action of Pigment photoreceptors (plastidial pigments, phytochromes, cryptochromes and phototropins); stomatal movement; photoperiodism and flowering, vernalization, senescence and biological clocks.  Enzymes, coenzymes, energy transfer and energy conservation.
Unit – IV

Plant Growth hormones (Auxins, Gibberellins. Cytokinins, Ethylene and Abscissic acid) – their chemical nature, Biosynthesis, storage, breakdown and transport; physiological effects and mechanisms of action, applications in agri-horticulture, growth indices, growth movements. Fruit and seed physiology - Dormancy, storage and germination of seed. Fruit ripening — its molecular basis and manipulation.

Unit – V
Secondary metabolites - Importance of secondary metabolites - Biosynthesis of terpenes, phenols and nitrogenous compounds and their roles. Stress physiology – Responses of plants to biotic (pathogen and insects) and abiotic (water, temperature, metal and salt) stresses. Programmed cell death, aging and senescence 

Suggested Readings:
1. Taiz, L., Zeiger, E., (2010). Plant Physiology. Sinauer Associates Inc., U.S.A. 5th Edition.

2. Hopkins, W.G., Huner, N.P., (2009). Introduction to Plant Physiology. John Wiley & Sons, U.S.A. 4th Edition.

3. Bajracharya, D., (1999). Experiments in Plant Physiology- A Laboratory Manual.

4. Salisbury, F.B. and Ross, C.W. (1992) Plant Physiology. Wordsworth Publication, California. 

5. Narosa Publishing House, New Delhi.Noggle, G.R. and Fritz, G.J. (1976) Introductory Plant Physiology. Prentice Hall, India, New Delhi.

6. Sinha, R.K. (2004) Modern Plant Physiology. Narosa Publication, New Delhi.

7. Thiraviaraj, S. (2001) Biophysics. Saras publication, Nagarcoil, Tamil Nadu.

8. Bray, C.M. (1983) Nitrogen metabolism in plants. Longman, England.

9. Kramer, P. J. (1969) Plant and soil water relationships. McGraw Hill Book Company, New York.

10. Casey, E. J. (1962) Biophysics: Concepts and mechanisms. East West Press, New Delhi.

11. Steward, F.C. (1956) Plant Physiology (Vol. I-VID). Addition Clowes & Sons, Limited, London.
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II YEAR – III SEMESTER
COURSE CODE: 7MBO3C2   
CORE COURSE - XI – DEVELOPMENTAL BIOLOGY AND PLANT BIOTECHNOLOGY

Course objectives
1. To understand the concepts of Developmental Biology.

2. To comprehend the advances in Plant biotechnology.

3. To explore the possible applications and future potentiality of Plant biotechnology.

4. To get acquitant   in Plant biotechnology methods.

Developmental Biology 

Unit – I
Basic concepts of development : Potency, commitment, specification, induction, competence, determination and differentiation; morphogenetic gradients; cell fate and cell lineages;  Gametogenesis, fertilization and early development: Micro and Megasporogenesis, Production of gametes, cell surface molecules in pollen-egg recognition in plants (Pollen Stigma Incompatibility,  Methods to overcome incompatibility); embryo sac development and double fertilization; Endosperm (Types, functions, haustoria); zygote formation, embryogenesis (Dicot and Monocot), establishment of symmetry in plants; seed formation and germination. 

Unit – II
Morphogenesis and organogenesis in plants: Organization of shoot and root apical meristem; shoot and root development; leaf development and phyllotaxy; Root stem transition, transition to flowering, floral meristems and floral development. Anatomical characteristics and vascular differentiation in primary and secondary structure of root, stem and leaves in Dicot and Monocot. Origin of lateral roots, Trichomes, periderm and lenticels.   Leaf abscission, stomatal types, nodal anatomy, petiole anatomy, vascularisation of flower and seedling.

Plant Bio-Technology
Unit – III
Biotechnology - Scope, potentialities and constrains - Cloning strategies (Gene libraries, Genomic and cDNA library -  Selection of genes,  Amplification of genes by PCR) - Genetic organization of Ti plasmids  -   Vectors (Plasmids, Phages, Cosmids, Transposans, , BAC, YAC  and expression vectors, shuttle vectors) - Enzymes in genetic engineering (exonucleases, endonucleases, restriction endonucleases, S I nucleases, DNA ligases, reverse transcriptase and alkaline phosphatase) - Specific and non-specific methods of gene transfer  (Ti plasmid mediated transfer - Agrobacterium tumifaciens, DNA mediated transfer. protoplast transformation, Calcium phosphate, PEG, DEAE, via liposomes, particle bombardment, Microinjection - Macroinjection, microprojectile, and electroporation). 

Unit – IV
Recombinant DNA technology - Selection of recombinants - direct selection - selection for correct promoter sequence - CAT system - Importance of promoters for the programmed expression of alien genes - Screening Strategies : marker and reporter genes - Sequence-dependent screening, screening by hybridization, probe designing, chromosome walking, screening expression libraries – immunological, southern, western blotting, RAPD, RFLP, DNA foot printing. - gene addition and subtraction approach in genetic engineering - Expression of eukaryotic gene in E. coli. Antisense RNA. 

Unit – V
Sequencing strategies : Basic DNA sequencing – chain terminator sequencing, automated sequencing, Whole genome sequencing – analysis of sequence data, DNA sequence databases, and data base searches, site-directed mutagenesis.  Applications of Biotechnology in Plant, Animal and Human welfare. Golden rice, Genetically modified organisms – Principles and issues, Production of recombinant human hormones- Somatostation, Somatotrophin, Insulin, Interferons, Biotechnology and IPR, Biosaftey, Biopiracy, Bioterrorism and Bioethics. 

Suggested Readings:
Developmental Biology 

1. Singh, V., Pande, P. C. and Jain, D. K. (1987). Anatomy of Seed Plants. Rastogi Publications, Meerut.

2. Cutter, E. G. (1978). Plant Anatomy. Edward Arnold Publishers Ltd., London.

3. Easu, K. (1953). Plant Anatomy. John Wiley & Sons Inc., New York.

4. Metcalfe and Chalk (1950). Anatomy of the Dicotyledons and Monocotyledons. Vol. I and II. Clarendon Press, Oxford, UK.

5. Agarwal, S. B. (1990). Embryology of Angiosperms - a fundamental approach. Sahitya Bhawan, Agra.

6. Pandey, B. P. (1989). Plant Anatomy. S. Chand and Co. Ltd., New Delhi.

7. Bhojwani, S. S. and Bhatnagar, S. P. (1981). Embryology of Angiosperms. Vikas Publishing House Pvt. Ltd., New Delhi.

8. Raghavan, V. (1976). Experimental Embryogenesis in Vascular Plants. Academic Press, London.

Plant Bio-Technology

1. S.B. Primrose, R.M. Twyman and R.W. Old, (2001) Principles of gene manipulation, Blackwell Science. 

2. Molecular cloning : A laboratory manual. J.Sambrook, E.F.Fritsch and T.Maiatis, Cold Spring Harbor Laboratory Press, New York, 2000. 

3. Molecular biotechnology, S.B. Primrose, Blackwell Scientific Pub., Oxford, 1994. 

4. Plant biotechnology, J.Hammaond, P.McGarvey and V.Yusibov, Springer Verlag, 2000. 

5. Plant biotechnology A.Slater, N.Scotta M.Fowler. 2003. Oxford University Press.

6. Gupta, P.K. (1994) Elements of Biotechnology. Rastogi Publications, Meerut.

7. Kumar H.D. (1993) Molecular Biology and Biotechnology. Vikas Publishers, New Delhi.

8. Purohit, S.S. (2003) Biotechnology: Fundamentals and Applications. Agrobios, New Delhi.

9. Glick, B.R, and Pasternack, J.J.(1998) Molecular Biotechnology, Second Edition, ASM Press, Washington, DC

10. Ignacimuthu, S.J. (2003) Plant Biotechnology. Oxford & IBH Publishing, New Delhi.

11. Kalyankumar, (1992) Plant tissue culture. New Central Book Agency, Calcutta.

12. Kumaresan, P. (2007) Biotechnology. Saras Publications, Nagercoil.

13. Levin, (2000) Genes, (Vol. I-VII). Oxford University Press, London.

14. Nicholl, D.S.T. (1994) Introduction to Genetic Engineering. Cambridge University Press, London.

15. Singh, B.D. (2003) Biotechnology. Kayani Publishers, New Delhi.

16. Revised guidelines for research in Transgenic plants (August 1998), Department of Biotechnology, Ministry of Science & Technology, Government of India, New Delhi.
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II YEAR – III SEMESTER

COURSE CODE: 7MBO3C3
CORE COURSE - XII – PLANT ECOLOGY

Course Objectives    
1. To provide students with skills necessary for Ecological studies.

2. To train students in ecosystem ecology.

3. To provide students with skills in environment and species interactions  useful in plant ecological studies.

4. To instill in students an appreciation for the complexity of Ecological principles  that exists in plants and to develop and live as integrated organisms in diverse environments. 
Unit – I
General Ecology – Approaches to the study of Ecology (Autecology, Synecology and Genecology), Principles: Interdependence (holocoenotic environment, limiting factors, tolerance, dynamism, biomagnifications and thermodynamics). Ecosystem: Structure and function; energy flow and mineral cycling (C,N,P); primary production and decomposition; structure and function of some Indian ecosystems: terrestrial (forest, grassland) and aquatic (fresh water, marine, eustarine).
Unit - II 
The Environment: Physical environment (Climatic, edaphic physiographic, microclimate),  biotic environment; biotic (interference on Plant habitat by animals – Grazing and browsing, by humans – deforestation, Agriculture, Allelopathy),  Habitat and Niche: Concept of habitat and niche; niche width and overlap; fundamental and realized niche; resource partitioning; character displacement. 
Unit – III
Population Ecology: Characteristics of a population; population growth curves; population regulation; life history strategies (r and K selection); concept of metapopulation – demes and dispersal, interdemic extinctions, age structured populations.
Unit – IV
Species Interactions: Types of interactions (Positive and negative interactions), interspecific competition, herbivory, carnivory, pollination, symbiosis. Community Ecology: Nature of communities; community structure and attributes; levels of species diversity and its measurement; methods of studying vegetation – Quadrat, Line and belt methods; edges and ecotones. Ecological Succession: Types; mechanisms; changes involved in succession; concept of climax. General account on Forests of Tamilnadu. Mangroves with special reference to Andaman and Sunderbans.

Unit – V
Pollution: Sources, Nature, Impact of Air, Water, Soil and Radioactive Pollution, Noise Pollution – assessment, control and management, solid waste management Global environment changes. Toxicology: Principles of Toxicology and types of Toxins, sources, metabolism and Biological monitoring of Arsenic, Mercury, Cadmium, Chromium, Zinc, Lead and Nickel. Plant Indicators of Pollution: Bioindicators, Biomonitoring, Bioremediation, Biofueling, Biofilm and Bio-corrosion.
Suggested Readings:
1. Ambasht, R. S. and Ambasht, A. K. 2002. A textbook of Plant Ecology. C.B.S. Publishers and Distributors. 

2. Hill M. K. 1977, Understanding Environmental Pollution. Cambridge University Press. U.K. 

3. Koromondy, E. J. 1996. Concepts of Ecology. Prentice Hall, New Delhi. 

4. Kumar, H. D. 2000. Modern Concepts of Ecology. Prentice Hall India, New Delhi. 

5. Nobel, B. J. and Wright, R. T 1996. Environmental Science, Prentice Hall, New Delhi. 

6. Odum, E. P. 1971, Fundamentals of Ecology. Saunders. Philadelphia. 

7. Shukla and Chandel, 2001. Plant Ecology and Soil Science. S. Chand & Co, Ltd., New Delhi. 
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II YEAR – III SEMESTER

COURSE CODE: 7MBO3P1
CORE COURSE - XIII – PRACTICAL – III (Covering Core Courses X, XI & XII)

PHYSIOLOGY   
Experiments

Determination of Stomatal   index

Determination of leaf area by graphical method

Determination of relative water content of plant material.

Determination of pH in plant samples

Determination of Electrical conductivity in plant samples

Determination of water potential (Chardakov’s method).

Determination of solute potential.

Estimation of total acidity in CAM plants.

Extraction and estimation of lipid (Gravimetric)

Demonstrations

Estimation of total nitrogen by Nesslerization method (or) Microkjeldhal method 

Preparation of knops’ solution – Hydroponics study.

Ash analysis

Seed viability – Tetrazolium chloride test.

Spotter

Hydroponics plant 

Warburg manometer – principle and application.

Absorption spectrum of chlorophylls.

DEVELOPMENTAL BIOLOGY 
Experiments

Micropreparation  of root-stem transition
Micropreparation of dicot and monocot stem, root and leaf
Micropreparation  of shoot apex and root apex
Dissection of embryo

Nodal anatomy
Demonstration

Determination of Stomatal category  and type  

Determination of Trichome type

Demonstration of pollen stigma incompatability.

Determination of pollen viability

Determination of seed viability
Spotter/ Photographs

Microsporogenesis
Megasporogenesis

Types of ovule

Double fertilization

Embryo sac

Endosperm
PLANT BIO-TECHNOLOGY
Spotter/ Photographs

Vectors

Recombinant DNA

Southern and Northern   blotting  

RAPD 

RFLP

DNA foot printing
DNA sequencing databases
ECOLOGY
Experiments

Analysis of vegetation – by using quadrat / line transect to find out frequency and interpret the vegetations in terms of Raunkauer’s frequency formula. 
Estimation of species diversity and dominance index.

Estimation of dissolved oxygen content in the given water sample.

Estimation of primary production in the given water sample by the Light-Dark bottle method.

Estimation of carbonate, bicarbonate and chloride content in water samples.

Estimation of the quantity of planktons present in the given water sample.

Adaptation of – Aquatic Macrophytes, mesophytes, Xerophytes and Plankton study. 
Demonstration
Analysis of water sample (Dissolved Oxygen, Carbonates and Bicarbonates, Chlorides, Free carbon dioxide and Hardness)

Analysis of pH and conductivity in leaves   
Estimation of organic matter in soil. 

Analysis of soil samples; pH, conductivity, Organic carbon, Moisture equivalent, Capillary power of soil. 
Spotter
Ecological instruments -Thermometers (Wet and Dry) 

Anemometer 

Altimeter  

Barograph 

Thermograph 

Hair hygrograph 

Rain gauge

Noise meter. 

A study of plant distribution maps – continuous, discontinuous, circum polar, circum

tropical, endemic distribution

Remote Sensing – Study of satellite maps, vegetation mapping. 
TOUR : The students should undertake as part of their course an institutional visit and a  field study of vegetation under the guidance of the staff for not less than FIVE DAYS with in the state and neighbouring state. Students who have not undertake the above activities shall forfeit the appropriated marks for this purpose ( 05 marks) for the practical examination.

For CC - XIII – 50 marks for experiments, 05 marks for Field study and Tour Report  and 05 marks for Record.



CORE COURSE - XIII – PRACTICAL QUESTION (Time: 6hrs)
1. As per your lot, do the given Physiological experiment A write the aim, principle, procedure, apparatus and materials required for the given estimation.  Tabulate the data observed and report the results. Leave the set up for valuation
                                  (1X10= 10 Marks)
2. As per your lot, perform the given micropreparation B.   Stain and   mount  in  Glycerin.   Draw  labeled sketches and identify with reasons. Submit the slides for valuation. (Micropreparation -3, Identification -1, Diagram -2, Reason -4)
        (1 X 10 = 10 Marks) 
3. As per your lot, perform the given Ecological experiment C write the aim, principle, procedure, apparatus and materials required for the given estimation. Tabulate the data observed and report the results.



                   (1 X 10 = 10 Marks)
4. As per your lot, demonstrate the given experiment D Outline the procedure, apparatus and materials required for the given estimation.  
 

                       (1 X 4 = 4 Marks)
5. As per your lot, Write down the procedure and determine the given developmental biology experiment using the given sample E.
                                          (1 X 04 = 04 Marks)
6. As per your lot, perform the given micropreparation of ecological material F.   Stain and   mount  in  Glycerin.   Draw  labeled sketches and identify with reasons. Submit the slides for valuation.(Micropreparation -1,Identification -1/2,Diagram -1/2,Reason-2)(1X04=04 Marks)
7. Write notes of interest on G, H, I and J


                     (4X02=08 Marks)
8. Tour report







                         05 Marks
9. Record








                         05 Marks
Core Course – XIII  Practical  Key

A – Physiological Experiment


B – Delopmental biology Micropreparation             
C – Ecological experiment 
D – Physiological Demonstration  
E – Delopmental biology Micropreparation              
F – Ecology Micropreparation 

Spotter
 
G –  Physiology  
H –  Delopmental biology

I  –  Biotechnology
J  -  Ecology
Tour report







 
Record
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II YEAR – III SEMESTER

COURSE CODE: 7MBO3E1
ELECTIVE COURSE - IV (A) – BIODIVERSITY CONSERVATION, PHYTOGEOGRAPHY AND REMOTE SENSING
Unit - I

Biological diversity: Introduction - origin - Diversity and ecological stability,   distribution and measurement of  biological diversity (species richness, evenness, Alpha (packing), beta (Turn over), Gamma (accumulation), Mosaicity. Shannon-Weiner Index, Simpson Index application) - loss of biodiversity, endangered plants of India - IUCN category of endangered species. 
Unit - II

Conservation Biology: Need for Conservation and conservation biology -  Current practices in conservation – Habitat or ecosystem approaches – species based approaches – Social approaches – Chipko movement. In situ ( Afforestation, Social forestry, Agro forestry, Botanical gardens, Biosphere Reserves, National parks, sanctuaries, sacred groves and sthalavrikshas) and Exsitu (Cryopreservation, Gene banks Seed banks, Pollen banks, Sperm banks, D.N.A banks, Tissue culture and Biotechnological strategies).  Brief account of the following:  Environmental Impact Assessment, International Biological Programme (IBP), Man and Biosphere (MAB), International Union for Conservation of Nature and Natural Resources (IUCN), United Nations Environmental Programme (UNEP), World Environment day, National Parks, Wild life reserves, Biosphere reserve and Green belt.
Unit - III

Legislation–History of forest development; Indian Forest Policy of 1894, 1952 and 1990. National Forest Policy, 1988 of People’s involvement, Joint Forest Management, Involvement of women; Forestry Policies and issues related to land use, timber and non-timber products, sustainable forest management; industrialisation policies; institutional and structural changes. Decentralization and Forestry Public Administration. Forest laws, necessity; general principles, Indian Forest Act 1927; Forest Conservation Act, 1980; Wildlife Protection Act 1972 and their amendments; Application of Indian Penal Code to Forestry. 
Unit - IV 

Phytogeography: Study of geographical patterns - World flora: Types, patterns and distribution.  Climate of India & climate zones – Botanical regions of India – vegetational types of Tamilnadu (evergreen, scrub, savannas, deciduous & mangrove ). Major habitat types of the Indian subcontinent, geographic origins and migrations of species - Range – dispersal and migration barriers, Hypothesis, Age and Area hypothesis, Continental drift and plant distribution, Endemism & Insular floras.  Human influence on postglacial change.
Unit - V

Remote sensing: Definition, Electromagnetic spectrum, Types of satellites, Geosynchronous, Sunsynchronous, Indian Remote sensing satellites, General application of Remote sensing in Natural resources. Habitat characterization: Geological information system, ground and remote sensing methods (Landscape mapping methods, Satellite images, GTS, GPS-Significance). 
Suggested Readings:
1. Gates, D.M. (1980)  Biophysical Ecology – Springer Verlag, N.Y.

2. Odum, E.P. 1978. Fundamentals of ecology.

3. Odum, E.P. 1978. Basic principles of ecology.

4. Mani, M.S. (1974)  Ecology and Biogeography of India – Dr.W.Junk Publishers, The Haque.

5. Margalef, R. (1968)  Perspectives in Ecological Theory – University of Chicago Press, Chicago.

6. MacArthur, R.H. & E.O. Wilson (1967)  The theory of Island Biogeography – Princeton University Press, Princeton, N.J.

7. Good, R. (1953)  The Geography of flowering Plants (2nd Edn.,) – Longmans, Green & Co., Inc., London.

8. Cain, S.A. (1944) – Foundation of Plant Geography – Harper & Brothers, N.Y.

9. Lellesand, T. M. and Kiefer, R. W. 2000. Remote Sensing and Image Interpretation, John Wiley and Sons, New York. 

10. Shukla, R.S. and F.S. Chandel. 1996. Plant ecology and soil science.

11. Dash. 1995. Fundamentals of Plant ecology.

12. Polunin, N. 1992 Principles of Plant Geography.

13. Ambasht, R.S. 1990. A text book of plant ecology.

14. Ambasht, R.S. 1990. Environment  Pollution.

15. Krishnan Kannan. 1990. Fundamentals of Environmental pollution.

16. Cain, S.S. 1988. Fundamental of plant geography.

17. Agarwal, U.P. 1988. Forests in India.

18. Nayar, M.P. and Aastri , a.R.K. 1987. Red data book of Indian plants.

19. Chacho, 1985. Sampling techniques.

20. Kormandy, E. J. 1984. Concept of Ecology. Prentice New Delhi.
21. Jain Mehra. 1983. Conservation of Tropical resources.

22. Velentin. 1978. Taxonomy, Phytogeography and Evolution.

23. Ronald Good. 1974. The geography of flowering plants, Longmans, Green & Co., Inc., London.
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II YEAR – III SEMESTER
COURSE CODE: 7MBO3E2
ELECTIVE COURSE - IV (B) – HORTICULTURE AND LANDSCAPING
Course Objectives  
1. To provide an in depth look at the horticulture industry in the areas of greenhouse management, landscaping, propagation, plant structures and functions, soil science, hydroponics,   vegetable and flower gardening and floral design.  

2. To develop skills in Plant propagation methods, home garden, Bonsai techniques, indoor and outdoor gardening, in vegetable and fruit cultivation techniques.
Unit - I

Scope and Importance of horticulture – career and occupational opportunities in the horticulture industry - Branches and classification of horticulture – Climate, soil and nutritional needs – Water irrigation – Plant propagation method –  asexual (Cutting, layering, grafting, budding, storage organs and root induction) and sexual (seeds). Stock – scion relationship. Nutrients needed for plant growth - use of fertilizer - horticulture pests - pest control techniques
Unit - II

Green house - various design styles   - greenhouse operation -   management of a greenhouse -  growing ornamental crops in the greenhouse - common greenhouse plants.  Hydroponics and its importance. Landscaping and landscape planning - plants   selection - landscape design - landscape maintenance - planting techniques - drawing a landscape design using proper symbols - Lawn making, maintenance and care.
Unit - III

Gardening – elements of home garden - Principles and methods of designing outdoor garden – hedges, edges, fences, trees, climbers, rockeries, arches, topiary, terrace garden –Water garden – cultivation of water plants.  Layout for a model outdoor garden.  Indoor gardening – Foliage plants, flowering plants, hanging basket, Bonsai plants – Definition, Types, Methods & Tools,  Plants Training and pruning. Floral design - Ikebana : Types of Arrangements - Fresh Flower arrangement in Indian Ceremonies, Rangoli, Garland etc. Dry Flower arrangement. 
Unit - IV

Olericulture - Classification of vegetables, cultivation of important vegetable – Tomato, potato, onion, capsicum, brinjal and snake guard. Layout for a model kitchen garden. Floriculture – Cultivation of commercial flower crops – Rose, Jasmine and chrysanthemum.
Unit - V

Pomology- Fruit crops – Induction of flowering, flower thinning, fruit setting, fruit development. Cultivation of important fruit crops – Mango, Grapes and Guava. Cultivation of tree species – Eucalyptus and Teak.
Suggested Readings:
1. Kumar, N. (1987) Introduction to Horticulture., Rajalakshmi Publishers, Nagercoil.

2. Edmond, J. B. et al. (1977) Fundamentals of Horticulture. Tata McGraw Hill Publishers Co. Ltd., New Delhi.

3. Arora, J. S. (1992) Introductory Ornamental Horticulture. Kalyani Publishers, New Delhi.

4. George Acquaah. (2002) Horticulture Principles and Practices. 2nd ed. Pearson Education, Delhi.

5. Manibushan Rao, K. (1991) Textbook of Horticulture. Macmillan Publishing Co., New York.

6. Rao, K. M. (2000) Text Book of Horticulture. Macmillan India Ltd., New Delhi.
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II YEAR – III SEMESTER
COURSE CODE: 7MBO3E3
ELECTIVE COURSE- V (A) – COMMERCIAL PLANT TISSUE CULTURE

Course Objectives  
1. To study the history and importance of tissue culture.

2. To learn techniques related to commercial plant tissue culture. 

3. To understand the application aspects of Tissue culture. 

4. To develop skills for establishing low cost tissue culture lab.

Unit - I

Introduction – History, Scope and Concepts in plant tissue culture – Totipotency – Morphogenesis (Differentiation, dedifferentiation and redifferentiation of vascular tissue in vivo and in vitro). Laboratory requirements and organization. Sterilization – filter, heat, wet and chemical. Media preparation – inorganic nutrients, organic supplements, carbon source, gelling agents, growth regulators; composition of commonly used culture media (MS, Whites and Gamborg’s media). Establishment of low cost tissue culture lab: Culture room – inoculation chamber and inoculation – glass wares – low cost tools – cost reduction in nutrients, hormones, gelling agents and carbon source - cultural conditions. 
Unit - II

Techniques in Commercial plant tissue culture: Micropropagation – Explant preparation (selection, collection, sizing, surface sterilization), Clonal propagation of elite germplasm, factors affecting morphogenesis and proliferation rate, production of virus free plants by meristem and shoot tip culture, technical problems in micropropagation. Clonal propagation strategies for commercial exploitations. Organogenesis – formation of shoots and roots – Role of growth regulators and other factors, somaclonal and gametoclonal variations.
Unit - III

Somatic embryogenesis – Process of somatic embryogenesis, structure, stages of embryo development, factors affecting embryogenesis, synthetic seeds. Organ culture - Haploid production – Androgenesis, gynogenesis – Techniques of anther culture –   isolated pollen culture – plantlets from haploids – diploidisation – factors influencing androgenesis, and gynogenesis, haploid mutants, utilization of haploids in plant breeding.  In vitro pollination – ovule and ovary culture, importance, techniques overcoming incompatibility barriers, embryo rescue. 
Unit - IV

Cell   culture – Tissue explants - Isolation of single cells, selection and types of cells.  Culture techniques (Solid, Paper, raft nurse,  Plating, Microchamber, Liquid/cell suspension cultures (batch, continuous) chemostat culture – Synchronization of suspension culture. Protoplast culture: Isolation of protoplasts – mechanical and enzymatic sources, culture of protoplasts, viability. Protoplast fusion – Spontaneous, mechanical, induced electrofusion, selection of somatic hybrids, cybrids, importance.
Unit - V

Secondary metabolites - Classification of secondary metabolites, In vitro production of secondary metabolites – cell suspension cultures, immobilized cell cultures and biotransformation, elicitors and hairy root culture. Cryopreservation and gene bank – Modes of preservation, preparation of materials for deep freezing, cryoprotectans, storage strategies, assessment of successful cryopreservation, application and limitations. Application of tissue culture in forestry, horticulture, agriculture and pharmaceutical industry. 
Suggested Readings:
1. Bhojwani, S. S. and Razdan, M. K. (2005) Plant Tissue Culture: Theory and Practice. Elsevier Science Publishers, Netherlands.

2. Hammoond, J., McGarvey, P. and Yusibov, V. (2000) Plant Biotechnology. Springer Verlag, New York.

3. Kalyan Kumar, De. (1992) An Introduction to Plant Tissue Culture. New Central Book Agency, Calcutta.

4. Reinert, J. and Bajaj, Y. P. S. (1977) Plant Cell Tissue and Organ Culture: A Laboratory Manual, Narosa Publishing House, New Delhi.

5. Razdan, M. K. (2004) Introduction to Plant Tissue Culture. 2nd ed. Oxford & IBH Publishing Co. Pvt. Ltd., New Delhi.

6. Murphy, T. M. and Thompson, W. F. (1988). Molecular Plant Development. Prentice Hall of India Pvt. Ltd., New Jersey.

7. Reinert, J. and Bajaj, Y. P. S. (1977) Plant Cell Tissue and Organ Culture: A Laboratory Manual, Narosa Publishing House, New Delhi.

8. Fowler, M. W. (1986) Industrial Application of Plant Cell Culture. In: Yeoman, M. M. (ed.). Plant Cell Culture Technology. Blackwell, Oxford, London.

9. Vasil, I. K. (1986) Cell Culture and somatic Cell Genetics of Plants. 3 Volumes. Academic Press Inc.

10. Burgess, J. (1985). An Introduction to Plant Cell Development. Cambridge University Press, London.

11. Dodds, J. H. and Roberts, I. W. (1985) Experiments in Plant Tissue Culture. Cambridge University Press, UK.

12. Johri, B. M. (1982) Experimental Embryology of Vascular Plants. Narosha Publishing House, New Delhi.

13. Bonner, J. T. (1965). Morphogenesis. Oxford & IBH Publications, Bombay.
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II YEAR – III SEMESTER
COURSE CODE: 7MBO3E4
ELECTIVE COURSE - V (B)   – PLANT BREEDING
Course Objectives    
1. To study the history and importance of conventional plant breeding.

2. To acquaint skill in hybridization technique. 

3. To acquire the knowledge in origin and domestication of crop plants. 

4. To understand the mutation aspects and its application in plant breeding. 

Unit - I 

Introduction and objectives. Breeding systems: modes of reproduction in crop plants. Important achievements and undesirable consequences of plant breeding. Genetic variability and its role in plant breeding. Basic principles in plant breeding – selection of characters, selfing and crossing techniques.
Unit - II  

Hybridization: Definition, Procedure, advantages and limitations. Methods of selection of superior strains – breeding methods in self pollinated, cross pollinated, vegetatively propagated and apomictic plants.
Unit - III

Introduction: Centres of origin and domestication of crop plants, plant genetic resources; Acclimatization; Selection methods: For self pollinated, cross pollinated and vegetatively propagated plants.
Unit - IV 

Mutation - Role of mutations in plant breeding.  Polyploidy - Induced polyploidy – role of auto – and allopolyploidy. Distant hybridization and role of biotechnology in crop improvement. 
Unit - V 

Quantitative inheritance - Concept, mechanism, examples. Monogenic vs polygenic Inheritance. Back crossing – History, genetic basis of inbreeding depression and heterosis - Applications. 
Suggested Readings:
1. Acquaah, G. (2007). Principles of Plant Genetics & Breeding. Blackwell Publishing.
2. Singh, B.D. (2005). Plant Breeding: Principles and Methods. Kalyani Publishers. 7th edition.

3. Chowdhari, H.K. (1984). Elementary Principles of Plant Breeding. Oxford – IBH. 2nd. edition.
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II YEAR – III SEMESTER
COURSE CODE: 7MBO3E5

ELECTIVE COURSE - V (C) – RESEARCH METHODOLOGY, BIOINFORMATICS, BEHAVIOUR AND TEACHING SKILLS
Course Objectives    

1. To study the systematic analysis and investigation of human and animal behavior.

2. To acquaint in bioinformatics and apply them in teaching learning context and Research 

3. To appreciate the role of biostatistics in teaching, learning and Research 

4. To understand the communication process through the web acquire the knowledge of Instructional Technology and its Applications 

5. To develop different teaching skills for putting the content across to targeted audience 

Unit - I 

Research-definition and types of research (Descriptive vs analytical; applied vs fundamental; quantitative vs qualitative; conceptual vs emperical).  Research design - Choosing the problem for research - Library research; field research; laboratory research - Review of Literature and its consolidation. Primary, secondary and tertiary sources. Bibliography - indexing and abstracting - Reporting the results of research in conference - Oral presentation -  Poster presentation - Written reports - Planning and preparing a thesis – Research journals – National and International – monographs – reprints - Proof correction– Full paper – Short Communication – Review paper. Scientific writing and ethics, Introduction to copyright-academic misconduct/plagiarism. 
Unit - II

Definitions, Scope of Biostatistics, probability analysis – variable in biology, collection, classification and tabulation of data, graphical and diagrammatic representation, scale diagram, histogram, frequency polygan and frequency curves.   Measure of central tendency – arithmetic mean, median and mode - calculation of mean, median, mode in series of individual observations, discrete series continuous open – end classes, measure of dispersion – standard deviation and standard Error.   Simple correlation, correlation coefficient, regression, simple linear regression, basic ideas of significance test, hypothesis testing, level of significance, test based student ‘t’, ‘chi’ square and goodness of fit, ANOVA.
Unit - III
Bioinformatics. - Internet basics, Internet Browsing - web sites and web pages-links. Website addresses - information in the web - Internet file types - saving internet text - E. mail - Attaching files - searching the net. Date Bases: Primary sequence - Data bases. Nuclei acid sequence Data Base (EMBL. Gen. Book, DDBT). Protein sequence Data bases (PIR, MIPS, SWISS PORT, TrEMBL), Secondary Data bases (PROSITE),Tools for sequence alignment - FASTA, BLAST, CLUSTAL. Information and Communication Technology (ICT): Definition, Meaning, Features,   Using word processors, spread sheets, Power point slides in the classroom and for Research: On-line journals, e-books, Courseware, Tutorials, Technical reports, Theses and Dissertations.
Unit - IV   
Behavior: Approaches and methods in study of behavior; Proximate and ultimate causation; Altruism and evolution-Group selection, Kin selection, Reciprocal altruism; Neural basis of learning, memory, cognition, sleep and arousal; Biological clocks; Development of behavior; Social communication; Social dominance; Use of space and territoriality; Mating systems, Parental investment and Reproductive success; Parental care; Aggressive behavior; Habitat selection and optimality in foraging; Migration, orientation and navigation; Domestication and behavioral changes. 
Unit - V
Teaching skill: Definition, Meaning and Nature – Types of Teaching skills: Skill of Set Induction, Skill of Stimulus Variation, Skill of Explaining, Skill of Probing Questions, Skill of Black Board writing and Skill of Closure – Integration of Teaching Skills – Evaluation of Teaching Skills. Instructional Technology: Definition, Objectives and Types – Difference between Teaching and Instruction – Lecture Technique: Steps, Planning of a Lecture, Delivery of a lecture – Narration in tune with the nature of different disciplines – Lecture with power point presentation – Versatility of lecture technique – Demonstration, Characteristics, Principles, Planning Implementation and Evaluation – Teaching – Learning Techniques: Team Teaching, Group discussion, Seminar, Workshop, Symposium and Panel Discussion – Models of teaching: CAI, CMI and WBI. 

Suggested Readings:
1. Kumar K.I (2008) Educational Technology, New Age International Publishers, New Delhi.

2. Bela Rani Sharma (2007), Curriculum Reforms and Teaching Methods, Sarup and sons, New Delhi.

3. Ram Babu A. and Dandapani S (2006) Microteaching (Vol.1&2) Neelakamal Publications, Vanaja. M. and Rajasekar S. (2006) Computer Education, Neelkamal Publications, Hyderabad.

4. Sharma R. A. (2006) Fundamentals of Educational Technology, Surya Publications, Meerut. Don Skinner (2005), Teacher Training, Edinburgh University Press Ltd., Edinburgh.

5. Pandey S.K. (2005) Teaching Communication, Commonwealth Information and Communication Technology in Education: A Curriculum for Schools and programme of Teacher development, Jonathan Anderson and Tom Van Weart, UNESCO, 2002.

6. Mangal, S.K. (2002) Essential of Teaching – Learning and Information Technology, Tandon Publications, Ludhiana.

7. Michael D. and William (2000), Integrating Technology into Teaching and Learning: Concepts and Applications, Prentice Hall, New York 8.

8. Singh V.K. and Sudarshan K.N. (1996) Computer Education, Discovery Publishing Company, New York. 
9. Gurumani N Research Methodology for Biological Sciences, MJP Publishers, Chennai. 

10. Khan, I.A., and Khannum, A., Fundamentals of Biostatistics, Vikas Pub., Hyderabad, 1994. 
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II YEAR – IV SEMESTER
COURSE CODE: 7MBO4PR  
CORE COURSE – XIV - PROJECT WORK

Each candidate should take up a Project Work; submit Project Report at the end of the second year.  The Head of the Department shall assign the Guide who in turn will suggest the Project Work to the student in the beginning of the second year.  One typed copy of the Project Report shall be submitted to the University through Head of the Department on or before the date fixed by the University.

The project report will be evaluated by an Internal Examiner (Guide), Head of the Department for internal marks and by an Internal Examiner (Guide) and an External Examiner (nominated by the University) for external marks as follows.  
Internal marks




: 
50

Guide (Planning & Work execution)
:
25

HOD (Literature review & pre viva)
:
25

External marks



:
150

Topic selection and Objectives
:
25

Method of thesis presentation

:
25

Methodology and work execution
:
25

Result,  discussion, Findings

:
25

and conclusions
Viva




:
50
The candidate concerned will have to defend his project work in a open Viva– Voce examination.
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