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	Sem
	Subject Code
	Title of the Paper
	Cr.
	Hrs./ Week
	Marks

	
	
	
	
	
	Int.
	Ext.
	Total

	I
	4MBO1C1
	Core I – Plant Diversity – I (Algae, Fungi, Lichens & Bryophytes)
	4
	5
	25
	75
	100

	
	4MBO1C2
	Core II – Plant Diversity–II (Pteridophytes, Gymnosperm & Paleobotany) 
	4
	5
	25
	75
	100

	
	4MBO1C3
	Core III – Microbiology, Plant Pathology & Immunology 
	4
	5
	25
	75
	100

	
	4MBO1C4
	Core IV – Genetics, Plant Breeding & Biostatistics
	4
	5
	25
	75
	100

	
	4MBO1P1
	Core V – Practical – I                             (Core Course I, II, III & IV)
	4
	6
	40
	60
	100

	
	
	Elective– I
	4
	4
	25
	75
	100

	
	Total
	24
	30
	--
	--
	600

	II
	4MBO2C1
	Core VI – Taxonomy of Angiosperm & Ethanobotany
	4
	4
	25
	75
	100

	
	4MBO2C2
	Core VII – Anatomy, Embryology and Morphogenesis
	4
	5
	25
	75
	100

	
	4MBO2C3
	Core VIII – Molecular Biology, Evolution & Cell signaling 
	4
	5
	25
	75
	100

	
	4MBO2P1
	Core IX – Practical – II                          (Core Course VI & VII)
	4
	6
	40
	60
	100

	
	
	Elective– II
	4
	5
	25
	75
	100

	
	
	Elective– III
	4
	5
	25
	75
	100

	
	Total
	24
	30
	--
	--
	600

	III
	4MBO3C1
	Core X – Plant Physiology & Biophysical Chemistry 
	4
	5
	25
	75
	100

	
	4MBO3C2
	Core XI – Plant Biotechnology
	4
	5
	25
	75
	100

	
	4MBO3C3
	Core XII – Research Methodology
	4
	5
	25
	75
	100

	
	4MBO3P1
	Core XIII – Practical – III                    (Core Course X & XI)
	4
	6
	40
	60
	100

	
	
	Elective – IV
	4
	5
	25
	75
	100

	
	
	Elective – V
	4
	4
	25
	75
	100

	
	Total
	24
	30
	--
	--
	600

	IV
	4MBO4PR
	Project Work
	18    
	30
	50
	150
	200

	
	Total
	18
	30
	--
	--
	200

	
	Grand Total
	90
	120
	--
	--
	2000


Elective Course – I 

1. Mushroom Cultivation 
and Vermiculture
– 
4MBO1E1

2. Organic Agriculture 



– 
4MBO1E2

Elective Course – II

1. Microbial Technology 



– 
4MBO2E1

2. Algal Technology 



– 
4MBO2E2
Elective Course – III

1. Computational Biology & Bioinformatics 
– 
4MBO2E3

2. Food Processing Technology

 
– 
4MBO2E4
Elective Course – IV
1. Bioresource Technology 


– 
4MBO3E1
2. Horticulture & Landscaping 


– 
4MBO3E2
Elective Course – V
1. Plant Tissue Culture 



–
4MBO3E3

2. Herbal Botany 




– 
4MBO3E4
♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER

COURSE CODE: 4MBO1C1

CORE COURSE I – PLANT DIVERSITY – I 

(ALGAE, FUNGI, LICHENS AND BRYOPHYTES)

Aim & Objectives

To study about lower plants. This paper impart the knowledge about the occurrence, distribution, structure and life history of lower plants such as algae, fungi, lichens and bryophytes 

Unit I

General trends and criteria for Algal classification (Fritch 1977). Salient features of major classes: Chlorophyceae, Xanthophyceae, Chrysophyceae, Bacillariophyceae, Cryptophyceae, Dinophyceae, Chloromonadineae, Euglenineae, Phaeophyceae, Rhodophyceae, Myxophyceae. Ultrastructure of Prokaryotic and Eukaryotic algal cells and their components– cell wall, protoplasm, flagella, eye spots, chloroplast, pyrenoid, nucleus, pigments and reserve foods. 
Unit II

Range of thallus structure, origin and evolution of sex in algae, phylogeny and interrelationships of algae. Lifecycle patterns in algae and alternation of generations, Fossil algae. Ecology of algae: Freshwater algae, marine algae, soil algae, symbiotic algae and parasitic algae. Algae as pollution indicators, algal blooms, algicides culture and cultivation of fresh water and marine algae – Knop’s solution. Economic importance of algae – Food and feed – Single cell protein – Industrial products (Agar-Agar, Carrageenan, Iodine, Vitamins) – In Medicine and Diatomaceous earth.
Unit III

General features, occurrence and distribution. Mode of nutrition in fungi, Classification of fungi (Alexopoulos 1979), general characters of major classes: Mastigomycotina, Zygomycotina, Ascomycotina, Basidiomycotina and Deuteromycotina. Thallus organization, cell structure and fruit bodies. Phylogeny and interrelationships of major groups of fungi. Economic importance of fungi (edible, poisonous, medicinal & industrial).

Unit IV

Homothallism and Heterothallism in fungi. Homokaryon and Heterokaryon, reproduction (vegetative, asexual and sexual), life cycle types, parasexual cycles, reduction in sexuality in fungi. Spore dispersal mechanisms and fungal genetics, Fossil fungi. LICHENS: General features, classification (Miller, 1984), Distribution, thallus organization, reproduction (vegetative, asexual and sexual), Economic importance of lichens.

Unit V

General features, distribution, classification (Watson, 1955) of bryophytes, General characters of major groups: Marchantiales, Jungermaniales, Anthoceratales, Sphagnales, Funariales and Polytrichales. Range of vegetative structure, Evolution of gametophytes and sporophytes. Reproduction – Vegetative, asexual and sexual, spore dispersal mechanisms in bryophytes, spore germination patterns in bryophytes. Ecological and economic importance of bryophytes. Fossil bryophytes.

Text Books:
1. O.P.Sharma (2007). Text book of Algae. Tata McGraw-Hill publishing Ltd, Delhi 

2. Vashishta, B. R. et al. (2008). Botany for Degree Students – Algae. S. Chand and Co.Ltd., New Delhi.
3. Vashishta, B. R. et al. (2008). Botany for Degree Students – Fungi. S. Chand and Co.Ltd., New Delhi.
4. Alexopoulus, C. J. and Mims, C. W. (1979). Introductory Mycology. Wiley Eastern Ltd., New York.

5. Parihar, N. S (1972). An Introduction to Embryophyta-I: Bryophyta. Central Book Depot, Allahabad.
References
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.

4. A V S S Sambamurty (2005). A Textbook of Algae. I K International
5. S K Singh and Seema Srivastava (2008) A Textbook of Algae. Campus Books 
Fungi
1. R.M. Johri, Sneh Lata and Kavita Tyagi, (2011). A Textbook of Fungi 
2. Rajni Gupta, APH, (2004). A Text Book of Fungi ISBN: 8176487368

3. C.S. Chandoliya (2009). Fungi: Biological Diversity Cyber Tech Pub

4. H.C.I. Gwynne – Vaughan and B. Barnes (2004). Fungi: Their Structure and Development Biotech Books

5. H C Dube (2007). Fungi, Bacteria and Viruses Agrobios, ISBN: 8177543148
6. John Webster and Roland Weber (2007). Introduction to Fungi

7. Bold, H. C. et al. (1980). Morphology of Plants and Fungi. Harper and Row Publishing Inc., New York.

8. Mehrotra, R. S and Aneja, K. R. (1990). An Introduction of Mycology. Wiley Eastern Ltd., New Delhi.

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

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

2. Vashishta, B. R. et al. (2008). Botany for Degree Students: Bryophyta. S. Chand and Co. Ltd., New Delhi.
♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER

COURSE CODE: 4MBO1C2

CORE COURSE II – PLANT DIVERSITY – II
(PTERIDOPHYTES, GYMNOSPERMS AND PALEOBOTANY) 

Aim

This paper impart the knowledge about the occurrence, distribution, structure and life history of Pteridophytes and Gymnosperms besides adequate information about Paleobotany 

Unit I

General features and origin of Pteridophytes. Classification of Pteridophytes (Smith, 1971). Range of morphology, structure, reproduction and evolution of gametophytes and sporophytes of the following orders: Rhyniales, Psilotales, Lycopodiales, Selaginellales, Isoetales, and Equisetales.

Unit II

Range of morphology, structure, reproduction and evolution of gametophytes and sporophytes of the following orders: Ophioglossales, Marattiales, Osmnndales, Filicales and Salviniales. Stelar evolution in pteridophytes, Heterospory and origin of seed habit. Structure, development and evolution of sorus. Phyletic slide, spore germination patterns. Economic importance of Pteridophytes.

Unit III

A general account of the characteristic features of Gymnosperms. Origin of Gymnosperms. Classification of Gymnosperms (Sporne, 1965). General structure and interrelationships of Pteridospermales, Bennetittales, Pentoxylales and Cordaitales. 

Unit IV

A general account on the distribution, morphology, anatomy, reproduction and phylogeny of Cycadales, Coniferales, Ginkgoales, Ephedrales, Welwitchiales and Gnetales - Economic importance of Gymnosperms.

Unit V

Concepts of Paleobotany, A general account on Geological 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. Study of morphology and anatomy of the vegetative and reproductive structure in the following fossil forms: Rhynia, Lepidodendron, Sphenophyllum, Lyginopteris, Pentoxylon and Cordaites.Paloclimates and fossil plants. Role of fossil in oil exploration and coal excavation, Paleopalynology.

Text Books:

1. Eames, A. J. (1936). Morphology of Vascular Plants – Lower Groups. Tata McGraw Hill, New Delhi.
2. Rashid, A. (1986). An Introduction to Pteridophyta. Vani Educational Books, New Delhi.
3. Sporne, K. R. (1974). The Morphology of Gymnosperm. B.I. Publications, New Delhi.
4. Shukla, A. C. and Mishra, S. P. (1982). Essentials of Paleobotany. 2nd ed. Vikas Publishing House Pvt. Ltd., New Delhi.

References

1. Sharma, O. P. (1990). Text Book of Pteridophyta. Macmillan India Ltd., India.
2. Smith, G. M. (1971). Cryptogamic Botany. Vol. II. Bryophytes and Pteridophytes. Tata McGraw Hill, New Delhi.
3. Sporne, K. R. (1972). The Morphology of Pteridophytes. B. I. Publications, Madras.
4. Sundararajan, S. (2007). Introduction to Pteridophyta. New Age International Publishers, New Delhi.
5. Chamberlain, C. J. (1957). Gymnosperms Structure and Evolution. University Chicago Press, New York.
6. Foster, A. S. and Gifford, E. M. (1965). Morphology and Evolution of Vascular Plants. W. H. Freeman & Co.
7. Nikias, K. J. (1981). Paleobotany, Paleoecology and Evolution. Praeger Publishers,USA.
8. Seward, A. C. (1919). Fossil Plants. Vol. I, II, III and IV. Cambridge University Press, London.
♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER

COURSE CODE: 4MBO1C3

CORE COURSE III – MICROBIOLOGY, PLANT PATHOLOGY AND IMMUNOLOGY

Aim & objectives
This paper help to understand about the structure, biology and mode of nutrition of virus and bacteria. This paper also gives knowledge on pathogens causing diseases in plants and their mode of action. It also provides information on immunology.  
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, 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) – Host parasite interactions – 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.


IMMUNOLOGY

Unit V

Immunology – General account of immune systems: innate and acquired immunity – Antigen and antibody (types, structure and antigen antibody interactions) – Detection of antibody (immunoelectrophoresis, ELISA and RIA) – Application of immunology in plant systems with special reference to immunocytochemistry.

Text Books:
1. Power and Daginwala (1994). General Microbiology. Himalayan Publishing House, Bombay.
2. Mehrota, R. S. (1994). Plant Pathology. Tata McGraw Hill Publishing Co. Ltd., Delhi.
3. Pandey, B. P. (1982). A Textbook of Plant Pathology, Pathogen and Plant Diseases. S.Chand and Co. Ltd., New Delhi.
4. Nandini Shetty. (2008). Immunology Introductory Textbook. New Age International Publishers, New Delhi.

References

Microbiology

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

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

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

4. Edmond, P. (1978). Microbiology: An Environment Perspective. Macmillan & Co., New Delhi.

5. Ketchum, P. A. (1988). Microbiology: Concepts and Applications. John Wiley & Sons, New York.

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

7. Postage, J. (1975). Microbes and Man. Penguin Book, Baltimore.

8. Salle, A. J. (1974). Fundamental Principles of Bacteriology. Tata McGraw Hill Publishing Co. Ltd., New Delhi.

9. Schegal, H. E. (1986). General Microbiology. Cambridge University, London.

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

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

12. Stanier, R. Y., Adelberg, E. A. and Ingram, J. L. (1978). General Microbiology. Mac Millan & Co., New Delhi.

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

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

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

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

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

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

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

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

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

Immunology
1. Annadurai, B. (2008). A Textbook of Immunology and Immunotechnology. S. Chand and Co. Ltd., New Delhi.

2. Kuby, J. (2000). Immunology. 4th ed. W. H. Freeman and Co., New York.

3. Wein and Stewart, J. (1997). Immunology, Churchill Livingston, New York.

♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER

COURSE CODE: 4MBO1C4

CORE COURSE IV – GENETICS, PLANT BREEDING AND BIOSTATISTICS

Unit I

Mendalian Laws of inheritance – interaction of genes, Multiple alleles and pseudoalleles, color blindness in human beings, Chromosome theory of inheritance, sex determination in plants, theories of sex determination. Sex linked characters – primary, secondary and permanent, non-disjunction of sex chromosomes in Drosophila. Sex influenced and sex limited characters.
Unit II 

Modern concept of genes. Fine structure of the gene, IS Element – transposons. Regulation of gene expression in Eukaryotes and Prokaryotes. Gene mutation – Detection of mutation ClB Method, Muller method, Biochemical mutants in Bacteria and Neurospora. Detection of mutation in Bacterio-phages and higher plants. Molecular basis of mutation, physical and chemical mutagens and their mode of action.

Unit III

Extrachromosomal inheritance, genome of mitochondria and plastids and their role in inheritance. Uniparental inheritance in Chlamydomonas and Paramaecium –Male sterility. 
Population genetics – gene frequencies, mutation selection, migration, genetic drift, genetics disorder of chromosomal and geneic origin. 

Unit IV

Methods of plant breeding self-fertilized, cross fertilized and vegetatively propagated plants. Breeding plants for improving yield, quality, resistant to diseases and pests. Plant breeding work in India with special reference to Rice, cotton and Sugar cane. Role of polyploidy in plant improvement. Induced mutations in crop improvement.

Unit V

Population and sampling. Data collection & Representation – graph and tabulation. Measures of central tendency – mean (only arithmetic), median and mode. Measures of dispersion –mean, deviation, standard deviation and standard error. Probability of distribution (binomial, Poisson & normal). Tests of statistical significance – chi-Square test, t-test, Regression and Correlation, Analysis of variance. 

Text Books

1. Palanichami, S. and Manokaran, M. (1994), Statistical Methods for Biologists.

2. Chowdry and Chowdry A. (1994), Plant Breeding.

References

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

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

3. Gupta, P.K. (1994). Genetics. Rastogi Publication, Meerut, India.

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

5. Strickboarger, M.V. (1977). Genetics, Mac Milian, New York.

6. Arnold, R.W. (1960). Principles of Plant Breeding. Jolin Wily & Sons, Inc, New York.

7. Sing, D.D.Plant Breeding: Principles and Methods. Kalyani Publishers, New Delhi.

8. Swaminathan, M.S. And Jana.S (1992). Biodiversity. Mac Millan, India Press, Madras.

9. Khan, J.D and Khanum, A. (1994), Fundamentals of Biostatistics.

10. Zar, J.K. (1984) Biostatistical analysis, Prentice-Hall International, INC, Engleword chiffs, New Jersey.

♣♣♣♣♣♣♣♣♣♣

I YEAR – I SEMESTER

COURSE CODE: 4MBO1P1

CORE COURSE V – PRACTICAL – I 

(Covering Core Courses I, II, III & IV)

Algae

1. Study of Algae in the field and Laboratory of the genera related to theory. Identification at generic level using algal monographs.

2. Morphological studies of the representative forms (any two from each class) using clear whole mounts, dissection and sectioning, permanent slides and herbarium sheets of the forms mentioned in theory.

Fungi

3. Study of the morphological and reproductive structures of the genera mentioned in theory. 
Lichens

4. Study of morphology and anatomy of the vegetative and reproductive organs of Fruticose (Usnea) and foliose lichens (paramilia)  

Bryophytes

5. External morphology and internal anatomy of the vegetative and reproductive organs of the genera belong to Bryophytes (any two from each class) given in the theory.

Pteridophytes

6. External morphology and internal anatomy of the vegetative and reproductive organs of the genera belong to Pteridophytes (any two from each class) given in the theory.

Gymnosperms

7. External morphology and internal anatomy of the vegetative and reproductive organs of the species of Gymnosperms (Gnetum, Cycus).

Paleobotany

8. Materials observed i.e. Fossil slides/models/photographs included in the theory 

Microbiology

9. Cleaning and sterilization methods. (Laminar air flow chamber, Autoclave and Oven). 

10. Preparation of culture media agar slant – agar plate.

11. Isolation of microbes by streak and pour plate method (Demo). 

12. Isolation of microbes by soil dilution techniques (Demo).

13.  Isolation and identification of Bacteria and Fungi from spoiled food (Demo).

14. Gram staining of Bacteria.Simple staining of bacteria (Ethylene blue/Crystal violet).

15. MBRT of milk (Phosphatase test).
Plant Pathology

16. Study of the following diseases: Rust of wheat, Wilt of cotton, White rust of mustard, Anthracnose of mango – Citrus canker, rice blight – Tobacco mosaic, Cucumber mosaic– Little leaf of brinjal.

Immunology

17. Blood group determination (Demonstration).

Genetics

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

19. Chromosome mapping from three point test cross – data, calculation and interference [Linkage and crossing over percentage].
20. Problems from population genetics – Hardy Weinberg law
21. Estimation of nucleic acids, Isolation of plant DNA, plasmid DNA (Protocol) 

22. Demonstration of Southern and Northern blots. 

Plant Breeding 

23. Training in hybridization techniques – Emasculation, Crossing and Bagging.
Biostatistics

24. Calculation of standard deviation – standard error based on the data given (fruits/leaves/seeds)  
25. Chi square test.
Note

Submission of Certified record note(s) of work done in the laboratory during practical classes is must for External Practical exam. 
♣♣♣♣♣♣♣♣♣♣

CORE COURSE – V   PRACTICAL –I (4MBO1P1)
 (Internal) 

(FOR CORE COURSE I, II, III & IV)
Time: 3hrs 








Max. Marks: 40

1. Dissect and display the internal structures of the specimens A & B, mount in glycerine and submit the slides for valuation. Draw sketches and comment on it.
         

       (2 X 04 = 08 Marks)

2. Write down the procedure as flow chart and demonstrate the microbiological technique C
 





       (1 X 07 = 07 Marks)

3. Write notes of microbiological interest on D  

       (1 X 04 = 04 Marks)

4. Workout the genetic problem E by Chi-Square method 
       (1 X 05 = 05 Marks)
5. Write down the procedure and find the distance between genes in the given genetic problem F







         









       (1 X 04 = 04 Marks)

6. Write notes of interest on I, J, K and L


        (4 X 03 = 12 Marks)

Core Course – V Practical – I Key (Internal)
(For Core Course I, II, III & IV)
1. A – Algae/Fungi/Lichen & Bryophytes
B -  Pteridophytes/ Gymnosperm  (vegetative/reproductive parts mentioned in the syllabus) (Identification – ½, Slide – 2, Sketches – ½, Notes – 1)  (2 X 4 = 08 Marks)
2. C – Serial dilution/ Streak plate/ pour plate technique 
(Procedure – 3, Demonstration – 3, Interpretation – 1)
         (1 X 7 = 07 Marks)
3. D – Any Plant Disease

(Identification – 1, Notes – 3)




         (1 X 4 = 04 Marks)
4. E - Chi-Square problems

(Steps – 2, Tabulation –2, Interpretation - 1)


          (1 X 5 = 05 Marks)
5. F – Gene Mapping

(Steps – 2, Calculation –2)




           (1 X 4 = 04 Marks)
6. I – Permanent Slides of thallophyta (Diversity – I)

J – Permanent Slides of Pteridophytes/ gymnosperm/Fossils 

K – Spotters from Microbiology – Culture media/ Food Spoilage etc.,

L – Blotting Technique / Blood grouping / Mutagens 
            (Identification – 1, Sketch – 1, Notes – 1)
    

           (4 X 3 = 12 Marks)
♣♣♣♣♣♣♣♣♣♣
Core Course – V Practical – I (4MBO1P1)
 (External)
(For Core Course I, II, III & IV)
Time: 3hrs 








Max. Marks: 60
1. Dissect and display the internal structures of the specimens A & B, mount in glycerine and submit the slides for valuation. Draw sketches and comment on it.
         







(2 X 05 = 10 Marks)
2. Dissect and display the internal structures of the specimens C & D, mount in glycerine and submit the slides for valuation. Draw sketches and comment on it.








(2 X 05 = 10 Marks)
3. Identify the given bacteria E by Gram staining method
(1 X 03 = 03 Marks)

4. Write down the procedure as flow chart and hybridize the given plants ‘F’  







            (1 X 04 = 04 Marks)
5. Measure the given sample G and tabulate the data. Find out the mean, standard deviation and standard error. Express the frequency distribution through histogram.
  






   (1 X 07 = 07 Marks)
6. Workout the genetic problem H  



   (1 X 04 = 04 Marks)
7. Write notes of interest on I, J, K and L


    (4 X 03 = 12 Marks)
8.  Record Note Book 





     (10 Marks)
Core Course – V Practical – I Key

(For Core Course I, II, III & IV)
1. A & B – Algae/Fungi/Lichen vegetative/reproductive parts mentioned in the syllabus  (Identification – 1, Slide – 2, Sketches – 1, Notes – 1)
         (2 X 5 = 10 Marks)
2. C & D  – Bryophytes/ Pteridophytes/ Gymnosperm vegetative/reproductive parts mentioned in the syllabus 

(Identification – 1, Slide – 2, Sketches – 1, Notes – 1) 
           (2 X 5 = 10 Marks) 

3. E – Gram positive/ negative bacteria 
(Identification – 1, Slide – 1, Interpretation & Reasons – 1)
           (1 X 3 = 03 Marks)
4. F – Hybridization/emasculation technique

(Procedure – 2, Demonstration – 2)



           (1 X 4 = 04 Marks)

5. G - Leaves/Seeds sample 

(Tabulation – 2, Mean/Deviation/Error – 4, Histogram - 1)
           (1 X 7 = 07 Marks)

6. H – Monohybrid/Dihybrid problems

(Steps – 1, Tabulation –2, Interpretation - 1)


           (1 X 4 = 04 Marks)  

7. I – Permanent Slides of thallophyta/ Pteridophytes/ gymnosperm/Fossils

J – Spotters from Microbiology – Culture media/ Food Spoilage etc.,

K – Blotting Technique / Blood grouping / Mutagens

L – Any plant diseases mentioned in the syllabus 
     (Identification – 1, Sketch – 1, Notes – 1)
                  
           (4 X 3 = 12 Marks)

♣♣♣♣♣♣♣♣♣♣


I YEAR – I SEMESTER

COURSE CODE: 4MBO1E1

ELECTIVE COURSE I (A) – MUSHROOM CULTIVATION AND VERMICULTURE
Unit I 

Introduction and Importance of mushrooms; Methods in Mushroom's cultivation; Present status of mushroom industry in India; Cultivable edible mushroom; Biology of mushroom; food value of mushrooms; Uses of mushrooms, Poisonous mushrooms, and Medicinal mushrooms. 

Unit II 

Mushrooms farm structure; design and layout; Spawn principles and techniques of spawn production; Principle and techniques of compost and compositing; 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 III 

Vermiculture Technology: Introduction; organic farming, soil fertility – Distribution and Ecology of Earthworms – Earthworm taxonomy – Morphological and Anatomical characteristics of Earthworm – Food habits, excretion and life cycle. Earthworm as farmer's friend. Types of Earthworms – Exotic and native species, South Indian and North Indian species used for vermin compositing. 

Unit IV 

Collection and maintenance of earthworms for vermicompositing and culturing techniques of earthworms. Preparation of vermicompost requirement, different methods of Vermicompositing (Heap method, Pot method, and Tray method). Changes during vermin compositing, Nutrient value of vermicompositing and worm cast and its importance, Problems in vermicompost preparation.

Unit V 

Role of earthworm in soil fertility; Use of vermi compost for crop production; Use of earthworms in land improvement and reclamation; Economics of Vermicompost and Vermi wash production and uses. Role of earthworm in solid waste, sewage and faecal waste management and Vermi filters. Earthworm as bioreactors. Interaction of earthworm with other organisms. Influence of chemical inputs on earthworms activities. Large scale manufacture, packaging Vermicompost and marketing, financial supporting (government and NGOs for vermi culture work).

Text Books

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

2. Tewari Pankaj Kapoor, S. C. (1988). Mushroom Cultivation. Mittal Publication, New Delhi.

References

1. 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.

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

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

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

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

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

7. Tripathi, D. P. (2005). Mushroom Cultivation. Oxford & IBH Publishing Co. Pvt. Ltd., New Delhi.
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I YEAR – I SEMESTER

COURSE CODE: 4MBO1E2

ELECTIVE COURSE I (B) – ORGANIC AGRICULTURE

Aim & Objectives
To study the principles and practices of organic farming for sustainable crop production.

Unit I 

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 

Organic farming and water use efficiency; soil fertility, nutrient recycling, organic residues, organic manures, composting, soil biota and decomposition of organic residues, earthworms and vermicompost, green manures and biofertilizers. 

Unit III 

Farming systems, crop rotations, multiple and relay cropping systems, intercropping in relation to maintenance of soil productivity. 

Unit IV 

Control of weeds, diseases and insect pest management, biological agents and pheromones, biopesticides. 

Unit V 

Socio-economic impacts; marketing and export potential: inspection, certification, labeling and accreditation procedures; organic farming and national economy.

Text Books

1. Palaniappan, S.P and Annadurai, K. (1999) Organic Farming – Theory and Practice. Scientific Publ. 

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

References

1. Ananthakrishnan, T. N. (ed.) (1992) Emerging Trends in Biological Control of Phytophagous Insects. Oxford & IBH. 

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

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

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

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

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

7. Subba Rao, N.S. (2002) Soil Microbiology. Oxford & IBH. 

8. Trivedi, R. N.(1993) A Text Book of Environmental Sciences, Anmol Publ. 

9. Veeresh, G. K, Shivashankar, K. and Singlachar, M.  A. (1997) Organic Farming and Sustainable Agriculture. Association for Promotion of Organic Farming, Bangalore.

I YEAR – II SEMESTER

COURSE CODE: 4MBO2C1

CORE COURSE VI – TAXONOMY OF ANGIOSPERMS AND ETHNOBOTANY

Unit I

History and principles of classification: Detailed account of the system of classifications proposed by Bentham & Hooker, Engler & Prantl, Bessey and Cronquist (including merits and demerits). Phylogeny of Angiosperms: Origin, evolution and interrelationship.

Unit II

Modern trends in classification: Taximetrics, Chemotaxonomy and Biosystematics: 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 III

Plant identification; Methods of Identification, Keys: types of keys; rules for construction of Keys; advantages and disadvantages. Nomenclature: International code of Botanical Nomenclature (ICBN). Typification, Priority, Publication, Author citation and retention, choice and rejection of names, current changes. Taxonomy in relation to Anatomy, floral anatomy, Palynology, Embryology and Cytology.

Unit IV

A detailed account of the following families and their economic importances: Annonaceae, Capparidaceae, Pedaliaceae, Portulacaceae, Rhamnaceae, Sapindaceae, Oleaceae, Rosaceae and Moringaceae, Rubiaceae, Boraginaceae, Bignoniaceae, Scrophulariaceae, Lythraceae, Casuarinaceae, Orchidaceae, Commelinaceae, Typhaceae, Cyperaceae and Poaceae.
Unit V

Ethnobotany – introduction, origin, basic notion of ethnobtanical study and its scope – Indian system of medicine (Siddha, Ayurveda and Unani) - tribal medicines – medicinal plants: cultivation & conservation – herbal gardens, sacred grooves, Sthalavrikshas – phytopharmaceuticals: alkaloids, volatile oils, resisn and tannins

Text Books

1. Raychudhuri, S.P 1991. (Ed.) Recent advances in Medicinal aromatic and spice crops Vol.1 Today & Tomorrow’s printers and publishers, New Delhi 
2. Hutchinson, J. (1973) The families of flowering plants. Oxford University Press, London.

3. Lawrence, G.H.M. (1955) The Taxonomy of vascular plants (Vol. I-IV). Central Book Depot, Allahabad.

4. Singh, V. and Jain, V.K. (1989) Taxonomy of Angiosperms. Rastogi Publication, Meerut.

References

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

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

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

4. Jeffery, C. An Introduction to Plant Taxonomy. J & A Churchill Ltd., London.

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

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

7. Subramaniyam, N.S. (1995) Modern Plant Taxonomy. Vikas Publishing House, New Delhi.
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I YEAR – II SEMESTER

COURSE CODE: 4MBO2C2

CORE COURSE VII – ANATOMY, EMBRYOLOGY AND MORPHOGENESIS

Unit I

General account and theories of organization of apical meristems of shoot apex and root apex, quiescent centre. Structural diversity and phylogenetic trends of specialization of xylem and phloem. Cambium – origin – cellular structure, cell division, storoid and nonstoroid types. Role of Cambium in budding, grafting and wound healing. 

Unit II 

Anatomical characteristics and vascular differentiation in primary and secondary structure of root and stem in Dicot and Monocot. Origin of lateral roots – Root stem transition – Trichomes, periderm and lenticels. Anatomy of Dicot and Monocot leaves. Leaf abscission, stomatal types, nodal anatomy, petiole anatomy, vascularisation of flower and seedling.

Unit III

Microsporangium – Microsporogenesis, Microspores – arrangement – morphology – ultrastructure – Microgametogenesis – Pollen Stigma Incompatibility – Methods to overcome incompatibility – Megasporangium – Megagametogenesis – Female gametophyte – Monosporic – Bisporic and Tetrasporic – Nutrition of embryo sac and fertilization

Unit IV

Endosperm – Types – Endosperm haustoria – Cytology and physiology of endosperms, functions of endosperms – Embryo development in Dicot and Monocot, Nutrition of embryo– Polyembryony – Causes, Apomixis – Causes, Apospory – Their role in plant improvement programmes and seed development.

Unit V

Definition – Morphogenesis and its relation to morphology – Turing’s diffusion reaction theory – Morphogenetic factors – growth regulators – genetic and environment – polarity. Molecular basis of morphogenesis – Cellular level morphogenesis - Cytosol and cytoskeleton, microtubules and microfilaments – Nuclear transplantation experiments with Acetabularia – Sach’s and Errer’s laws – Asymmetric divisions and their significance. Morphogenesis at tissue level – Differentiation, dedifferentiation and redifferentiation of vascular tissue in vivo, in vitro and in wounds. Plant galls and their importance in morphogenesis.

Text Books

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

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

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

References

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

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

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

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

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

6. Bonner, J. T. (1965). Morphogenesis. Oxford & IBH Publications, Bombay.

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

8. Murphy, T. M. and Thompson, W. F. (1988). Molecular Plant Development. Prentice Hall of India Pvt. Ltd., New Jersey.
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I YEAR – II SEMESTER

COURSE CODE: 4MBO2C3

CORE COURSE VIII – MOLECULAR BIOLOGY, EVALUTION & CELL SIGNALING

Unit I 

DNA as the genetic material – DNA Structure and Types – Mechanism of DNA replication in plant systems - Inhibitors of DNA replication. Structure and functions of different types of RNA. Transcription – Transcription factors and machinery, formation of initiation complex, transcription activator and repressor, RNA polymerases, elongation and termination, RNA processing, RNA transport and Transcription inhibitors - Genetic code - Eukaryotic translation machinery, aminoacylation of tRNA, initiation factors, formation of initiation complex, elongation and elongation factors, termination, translational proof-reading, Translational inhibitors. Post-translational modification of proteins in plants.

Unit II

Genome Organization in plants, repetitive DNA and renaturation kinetics, DNA Packaging, Regulation of transcription and translation in plants, role of chromatin in gene expression and gene silencing. Genetic nomenclature – Types of mutants, Isolation and characterization of mutants and revertants. Genetic analysis of mutants, genetic recombination (Homologous, non-homologous and site specific recombination), Complementation and Intragenic complementation, Mechanism of repair – photoreactivation, excision repair, recombinational repair. The SOS and adaptive responses and their regulation. Heat shock response. 

Unit III

Concept of evolution - Isolating mechanisms; Speciation; Allopatricity and Sympatricity; Convergent evolution; Sexual  selection; Co-evolution - 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.

Unit IV 

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. Biotic Signals: Host Pathogen Interactions. Perception of fungal elicitors and signal transduction.

Unit V

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. Intracellular and intercellular protein sorting – Mechanism and regulation in mitochondria, chloroplast, endoplasmic reticulum and nucleus. Protein insertion and processing in Endoplasmic reticulum and protein trafficking from Endoplasmic reticulum to Golgi bodies.

Text Books

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. Geoffrey M. Cooper (2000) The Cell – A Molecular Approach, Second edition, published by Sinauer Associates
References

1. C.P. Swanson, T.Merz, W.J. Young. (1988) Cytogenetics. 2nd Ed. Prentice hall India. Pvt. Ltd.,

2. Archana Sharma. (1985). 2nd Ed. Chromosomes. Oxoford and IBH Publishing company.
3. Harvey Lodish (2000) Molecular Biology of the Cell, Fourth edition, published by W.H. Freeman and Company.
4. P. Aducci, Signal Transduction in Plants (Molecular and Cell Biology Updates)


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


6. Ernst JM Helmreich (2001) The Biochemistry of cell signaling, Oxford University Press.
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COURSE CODE: 4MBO2P1

CORE COURSE IX – PRACTICAL – II 

(Covering Core Courses VI & VII)

Anatomy

1. Dissection of shoot apex in Hydrilla - whole mount.

2. Examination of LS of shoot and root apices

3. Study of origin of lateral roots.

4. Examination of different types of pits – secondary wall thickening – annular, helical and scalariform and pitted thickening.

5. Wood structure – TS, TLS and RLS - showing variations in vessel elements, fibres axial parenchyma and ray parenchyma.

6. Identification of different types of stomata – Monocot and Dicot types

7. Study of trichomes
Embryology

1. Slides showing developmental stages of anther, embryosac, endosperm and embryo.

2. Study of different types of pollen grains.

3. Dissection of endosperm haustoria – Cassia, Cucumis, Peltophorum

4. Dissection of Embryo – Abelmoschus, Cyamopsis, Tridax

Morphogenesis

1. Superficial ‘V’ shaped wounding of young stem and studying the wound healing response in Dicot and Monocot stems. (Demo)
2. Bisecting shoot and aerial root apices and studying their further behaviour. (Demo)
3. Study of one fungal gall (Club – Root of Cabbage) and insect gall (Pongamia leaf – gall)

Taxonomy

Study of the plants belonging to the following families:
Annonaceae 

Capparidaceae 
Pedaliaceae 

Portulacaceae, 
Rhamnaceae 

Sapindaceae 

Oleaceae 

Rosaceae 
Moringaceae 

Rubiaceae 

Boraginaceae 

Bignoniaceae 
Scrophulariaceae 
Lythraceae 

Casuarinaceae 
Orchidaceae 
Commelinaceae 
Typhaceae 

Cyperaceae 

Poaceae
Submission of 30 herbarium specimens with field note book and tour report and Certified record note(s) of work done in the laboratory during practical classes is must for External Practical exam.
Study tour for 3 days is mandatory for plant collection from different habitats: Mandatory

♣♣♣♣♣♣♣♣♣♣

CORE COURSE – IX PRACTICAL – II (4MBO2P1) 
(INTERNAL)
(FOR CORE COURSE VI & VII)
Time: 3hrs 








Max. Marks: 40
1. Dissect and display the anatomical structures of the materials A and B, mount in glycerine and submit the slides for valuation. Draw sketches and comment on it.  








(2 X 5 = 10 Marks)

2. Observe the floral characters of the specimen C and express the floral characters in technical terms. Draw labelled diagram of the floral parts with the L.S of flower, floral diagram & floral formula.
         


(1 X 6 = 06 Marks)

3. Dissect the given material D, mount and submit the slide for valuation. Draw sketches and comment on it.  





(1 X 4 = 04 Marks)

4. Write the names of the genus, species, family and morphology of the useful part of E & F 







(2 X 4 = 08 Marks)

5. Write notes of interest on G, H, I, and J  


(4 X 3 = 12 Marks)

CORE COURSE – IX PRACTICAL – II (4MBO2P1) 
(INTERMAL)
(FOR CORE COURSE VI & VII)

1. A – Shoot apex – Hydrilla or Coleus

B – Uni / Bi / Trilacunar nodes

(Slide – 2, Sketches – 1, Notes – 2)



(2 X 5 = 10 Marks)
2. C - Angiosperm specimen selected from families in the syllabus

(Technical description – 2, Sketches – 2, Floral diagram & Floral formula – 2) 

(1 X 6 = 06 Marks)
3. D – Leaf gall/ lenticels (Slide – 1, Sketches – 1, Notes – 2)
           (1 X 4 = 04 Marks)
4. E & F – Ethanobotany – Plant Products 
(Family – 1, Genus/Species – 1, Morphology – 1, Uses - 1)
           (2 X 4 = 08 Marks)
5. G – Secondary thickenings / Types of Stomata

H – Herbarium tools 
I – Development of anther/ Types of Pollen grains

J – Development of embryo/ endosperm    
          (Identification – 1, Sketch – 1, Notes – 1)


           (4 X 3 = 12 Marks)

♣♣♣♣♣♣♣♣♣♣

CORE COURSE – IX PRACTICAL – II (4MBO2P1) 
(EXTERNAL) 

(FOR CORE COURSE VI & VII)
Time: 3hrs 








Max. Marks: 60
1. Workout the given specimen A and identify its family through elimination process. 
(Sketches not required)  




      (1 X 5 = 05 Marks)

2. Observe the floral characters of the specimen B and express the floral characters in technical terms. Draw labelled diagram of the floral parts with the L.S of flower, floral diagram & floral formula.
         


(1 X 5 = 05 Marks)

3. Dissect and display any one stage of the embryo from the material C, mount and submit the slide for valuation. Draw sketches & comment on it. (1 X 5 = 05 Marks)

4. Write the binomial of specimen D & E with author citation
       (2 X 2 = 04 Marks)

5. Observe the type of stomata in the given plant materials F. Draw sketches and add comment on it.  





        (1 X 4 = 04 Marks)

6. Write notes of interest on G, H, I, and J  


         (4 X 3 = 12 Marks)

7. Submission of  Herbarium





(10 Marks)

Field Note Book & Tour Report



(05 Marks)

8. Record Note Book 






(10 Marks)
Core Course – IX Practical – II Key 
(External)  

(For Core Course VI & VII)

1. A – Angiosperm specimen selected from families in the syllabus

(Identification – 1, Elimination – 2, Reasons – 2)

(1 X 5 = 05 Marks)
2. B – Angiosperm specimen selected from families in the syllabus

(Technical description – 2, Sketches – 2, Floral diagram & Floral formula – 1) 

                                                                                                 (1 X 5 = 05 Marks)

3. C – Globular or Cordate stage of Embryo from Tridax / Cyamopsis / Abelmoschus 
(Slide – 2, Sketches – 1, Notes – 2)



(1 X 5 = 05 Marks)

4. D & E – Angiosperm specimen selected from families in the syllabus

(Genus & Species name – 1, Author citation – 1)

(2 X 2 = 04 Marks)

5. F – Dicot/Monocot leaves 

(Identification – 1, Sketch – 1, Notes – 2)


(1 X 4 = 04 Marks)  

6. G – Secondary thickenings / pits 

H – Wood anatomy / Galls 
I – Ethanobotany

J – Development of anther / embryo/ endosperm    
      (Identification – 1, Sketch – 1, Notes – 1)


(4 X 3 = 12 Marks)

7. Submission of  Herbarium





(10 Marks)

Field Note Book & Tour Report



(05 Marks)

8. Record Note Book 






(10 Marks)
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I YEAR – II SEMESTER

COURSE CODE: 4MBO2E1

ELECTIVE COURSE II (A) – MICROBIAL TECHNOLOGY
Unit I 

General account of microbes used as biofertilizers, solubilizers and mobilizers. Mass inoculum production of Rhizobium, Azospirillum, Azatobactor. Phosphate solubilizers bacteria. Mycorrhizal inoculants, Blue green algae and Azolla. Sulphur utilizing bacteria, sulphate reduction pathway – Use of nucleotides as nitrogen source for growth of certain microorganisms (pathway of nucleic acid breakdown).
Unit II 

Fermentation technology – Principles of fermentation, media requirements – Solid state fermentation – Culture methods – batch culture, fed batch culture, semi continuous and continuous culture – types of fermentors. Large scale production of fungal enzymes – extraction and purification methods. Application of fungal enzymes in different industries.
Unit III 

Biological monitoring of environmental pollution. Biosensors and Biochips. Ecological aspects of biodeterioration. Control of biodeterioration. Biological waste treatment and reuses and wastes. Bioremediation of Xenobiotic pollutants. Biomining – methodology and advantages. Biodegradable plastics. Removal of metals from water. 

Unit IV

Production of pharmaceuticals: Antibiotics, Steroids, Human Proteins, Vaccines, Vitamins and Enzymes. Antibiotics and their mode of action with reference to Penicillin, Streptomycin, Erythromycin, Cephalosporin and Griseofulvin. Methylotrophs: Methanogens and ethylotrophs, Mechanism of methane production – Economic importance of methylotrophs. Hydrogen fuel. Microbial leaching. 

Unit V 

Introduction; Computers in Biology – Windows, searches on MEDLINE, CD, FTP and WWW. Visualization techniques – Software and hardware requirements. Data base – concept– Accessing database on internet – Searching a database – Query and response. Protein Data Bank, Cambridge small molecular crystal structure data bank, Genbank, EMBL nucleotide sequence data bank, SWISSPROT. Docking of Molecules.

Text Books

1. Power and Daginawala. (1994) General Microbiology. Himalayan Publishing House, New Delhi.

2. Salle, A. J. (1974) Fundamental Principles of Bacteriology. Tata McGraw Hill Publishing Co. Ltd., New Delhi.

3. Staley, J. T. et al. (1984) Bergey’s Manual of Systematic Bacteriology. Vol. I-IV. Williams and Wilkins, London.

References
1. Schegal, H. E. (1986) General Microbiology. Cambridge University Press, London.

2. Starr, M. P. et al. (1981) The Prokaryotes: A Handbook on Habitat, Isolation and Identification of Bacteria. Vol. I & II. Springer Verlag, Berlin.

3. Statines, R. Y. et al. (1978) General Microbiology. Macmillan Publishing Co., London.

4. Trevan, K. (1991) Biotechnology. Wiley Eastern Ltd., New Delhi.

5. Trevan, M. D. et al. (1987) Biotechnology: The Biological Principles. Tata McGraw Hill Publishing Co. Ltd., New Delhi.
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I YEAR – II SEMESTER

COURSE CODE: 4MBO2E2

ELECTIVE COURSE II (B) – ALGAL TECHNOLOGY
Unit I 

Brief descriptions and taxonomic identification of micro and macrolgae of fresh water and marine habitats. General principles of Culturing Algae in Laboratory and growth measurement. Isolation and Culture of Algae of different forms (single cell, colonial, filamentous and thallus forms). Chemical composition of Culture media for fresh water and marine algae.  
Unit II

Photobioreactor Technology For Microalgae Cultivation and their components – Light system, Optical transmission system, Air handling & gas exchange systems, Mixing system, Nutrient system, Instrumentation system and Electrical system. Cultivation of micro algae:  Algae for biodiesel, Process, strains, Sources of contamination. Bio-pond – Production in Open Ponds – Harvesting and Oil Extraction:  principles and methods. 

Unit III

Seaweeds: Morphology and Classification, Light, Carbon Metabolism, Translocation, Polysaccharides of Seaweeds, Chemical Constituents of Seaweeds, Morphogenesis and Growth Regulators, Sexuality and Sex Attraction, Nutrients, Individuals Populations and Communities, Morphology and Environment
Unit IV

Seaweeds farming – Objectives – Site selection, Installation of test plants,  Kinds of test planting,  Introduction of test plants. Preparation of the farm site and other culture activities –construction of farm – Line method, Rope & Raft methods, Net method –  Floating bamboo method – Mangrove stakes and nets-method. Management – Seed selection and preparation, Tying of seedings, Planting, Harvesting, Pre-harvest activities, Harvesting procedures, Drying. Maintenance of the farm. Marking of seaweeds. 

Unit V


Generalized uses of seaweeds, Human food, Seaweed Baths, Cosmetics, Seaweed as agricultural fertilizers, Liquid Seaweed Extracts, Seaweed industrial gums: Alginates, Agars, Carrageenans, other polysaccharides and their Medicinal Uses.

Text Books

1. H Stein (1973) Handbook of Phycological methods. Culture methods and growth measurements, Cambridge University Press.

2. Christopher S. Lobban and  Michael James Wynne (1981) The Biology of seaweeds, University of California Press
References

1. David Sieg (2011) Making algae biodiesel at Home. 

2. Gavino C. Trono, Jr.(1988) Manual on seaweed culture – FAO Manual 
3. Klaus Lüning (1990) Seaweeds: their environment, biogeography and ecophysiology, Wiley-IEEE
4. Clinton J. Dawes (1998) Marine Botany, 2nd ed, John Wiley & Sons, Inc. 
5. Jha, B., Reddy, C.R.K., Thakur, M.C., Rao (2009) Seaweeds of India: The Diversity and Distribution of Seaweeds of Gujarat Coast Series: Developments in Applied Phycology, Vol. 3.
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I YEAR – II SEMESTER

COURSE CODE: 4MBO2E3

ELECTIVE COURSE III (A) – COMPUTATIONAL BIOLOGY & BIOINFORMATICS
Unit I 

Biological database - introduction to data types and Source. Population and sample, Classification and Presentation of Data. Quality of data, private and public data sources. General Introduction of Biological Databases; Nucleic acid databases (NCBI, DDBJ, and EMBL). Protein databases (Primary, Composite, and Secondary). Specialized Genome databases: (SGD, TIGR, and ACeDB). Structure databases (CATH, SCOP, and PDBsum)

Unit II

System biology: Introduction, Associated disciplines, Interactomics (PPI), Fluxomics, Biomics. Metagenomics: Introduction, metagenome, shotgun metagenomics (pyrosequencing). Tool’s in metagnomics, MEGAN, MG- RAST, and SEED. Application: Gene survey, Enviornmental genomes, Microbial diversity. 
Unit III

Bioinformatics and its relation with molecular biology. Examples of related tools (FASTA, BLAST, BLAT, RASMOL), databases (GENBANK, Pubmed, PDB) and software (RASMOL, Ligand Explorer). Data generation; Generation of large scale molecular biology data. (Through Genome sequencing, Protein sequencing, Gel electrophoresis, NMR Spectroscopy, X-Ray Diffraction, and microarray). Applications of Bioinformatics. 

Unit IV

Biomedical informatics - Biomedical data,-Clinical and life sciences -standards and databases. Principles and its uses - Electronic health records (EHR) and health Information exchanges—including information retrieval, medical decision making, evaluation and evidence. Patient monitoring systems - ethics in informatics - bayesian networks-learning and decision - data structure in algorithm design and analysis.
Unit V

COMPUTERS IN BIOLOGY: Use of computers in sequence analysis and structure analysis – sequence projects structure projects – definitions– structural and functional genomics. The digital nature of biological information – elements of molecular biology – the transfer of information in biological systems –representation of biological molecules as strings of symbols – correspondences to other branches of computation, including computational linguistics, pattern recognition, image processing, etc. Elements of computer science – hardware – software – hierarchies in software –operating systems and application software – algorithms and computational complexity –examples – travelling salesman problem – protein folding problem – the internet. 
Text Books

1. Bioinformatics – Data bases and Algorithms N. Gautham, Narosa  Publications (2006).
2. Introduction to Bioinformatics. T.K. Attwood and D.J. Parry-Smith, Addison Wesley Longman Ltd. (1999).
3. Computational Molecular Biology by P. A. Pevzner, Prentice Hall of India Ltd. 2004
References

1. Genomes 3 (2007) by T. A. Brown, Garland Science Publishing.
2. Mount, D. (2004) “Bioinformatics: Sequence and Genome Analysis”; Cold Spring Harbor Laboratory Press, New York. 

3. Baxevanis, A.D. and Francis Ouellellette, B.F. (1998) “Bioinformatics – a practical guide to the analysis of Genes and Proteins”; John Wiley & Sons, UK. 

4. Zoe Lacroix and Terence Critchlow (2003)”Bioinformatic- Managing Scientific Data Morgan Kaufmann Publishers.

5. E. Horowitz and S. Sahani, “Fundamentals of Data structures”, Galgotia Booksource Pvt. Ltd., (1999) 

6. Ellis Horwitz, Sartaz Sahani and Sanguthevar Rajasekaran,(1999),“Computer Algorithms”, Galgotia Publications

7. Fundamental concepts of Bioinformatics by D.E. Krane and M.L Raymer, PearsonEducation. 2003 
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I YEAR – II SEMESTER

COURSE CODE: 4MBO2E4

ELECTIVE COURSE III (B) – FOOD PROCESSING TECHNOLOGY
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. 
Text Books

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
References

1. Begum, R. A text book of foods, Nutrition and Dietetics. Second revised edition, Sterling Publishers (P) Ltd, New Delhi, 1991.
2. Joshi, S. A Nutrition and dietetics. Third edition, Tata McGraw Hill education pvt ltd, New Delhi, 2010
3. Manual Mudambi, S. R., Rajagopal M. V., Fundamentals of food and Nutritions, 2nd edition, Wiley Eastern Ltd, New Delhi 1990.
4. Swaminathan, M. Essential of food and Nutrition, Vol.I. Bangalore Printing and Publishing Co. Ltd Bangalore.
5. Singh, R.P. Introduction to Food Engineering 3rd edition. Academic Press, London. 2004.
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II YEAR – III SEMESTER

COURSE CODE: 4MBO3C1

CORE COURSE X – PLANT PHYSIOLOGY AND BIOPHYSICAL CHEMISTRY

Unit I

Water and Plant relations; Absorption of water and its mechanism – Apoplast – symplast transports. Mechanism of ascent of sap. Mineral nutrition: Role of micro and macro elements. Mechanism of mineral absorption and phloem transportation. Hydroponics. Environmental stress: Types of stress. Effect of water and salt stress on crop plants.

Unit II

Photosynthesis: Pigment system I & II – Emerson's enhancement effect. Photochemical reactions. Cyclic and Non-cyclic Photophosphorylation. C3 and C4 pathways. Photorespiration, CAM pathway. Respiration – Mechanism of Respiration – Glycolysis – Oxidation of Pyruvic acid – Kreb’s cycle – Electron transport System – Hexose Monophosphate shunt.

Nitrogen Metabolism – Nitrogen cycle – Asymbiotic and symbiotic Nitrogen fixation. Leg haemoglobin, nod and nif genes. Nitrate reduction. NR and NIR – Assimilation of Ammonia. GDH, GS and GOGAT pathway. 
Unit III

Physiological effects and mode of action of plant growth regulators – Auxins, Gibberellins. Cytokinins, Ethylene and Abscissic acid. Phytochrome – role and mode of action. Photoperiodism and mechanism of flowering. Vernalaization – Senescence – Dormancy. 
Photobiology – Light characterization of solar radiation. Absorption spectrum, action spectrum and emission spectrum in molecules. Fluorescence and Phosphorescence. Bioluminescence.

Unit IV

Basic concepts of atoms and molecules – chemical bonds – covalent bonds, hydrogen bond, electrostatic interactions, hydrophobic interactions, Vander Waals forces. Five types of chemical transformations in cells (oxidation – reduction, rearrangement, group transfer, cleavage, and condensation). Optical isomerism. pH and its significance, Isoelectric point. Buffer systems. Redox potential. Bioenergetics – Laws of thermodynamics. Enthalpy, Entropy and free energy. Mitochondrial bioenergetics, Chloroplast bioenergetics, ATP bioenergetics NADP / NADHP redox couple bioenergetics. 
Unit V

Biophysical Method: Molecular analysis using UV/visible, fluorescence, circular dichroism, NMR and ESR spectroscopy Molecular structure determination using X-ray diffraction and  NMR, Molecular analysis using light scattering, different types of mass spectrometry and surface plasma resonance methods.

Text Books

1. Noggle, G.R. and Fritz, G.J. (1976) Introductory Plant Physiology. Prentice Hall, India, New Delhi.
2. Salisbury, F.B. and Ross, C.W. (1992) Plant Physiology. Wordsworth Publication, California. 

3. Vasantha Pattabhi and Gautham, N. (2007) Biophysics. Narosa Publishing House Ltd., New Delhi.
References

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

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

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

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

5. Steward, F.C. (1956) Plant Physiology (Vol. I-VID). Addition Clowes & Sons, Limited, London.

6. Taiz, L. and Zeiger, E. (1998) Plant Physiology. Sinaner Associates, Publishers, USA.

7. Thiraviaraj, S. (2001) Biophysics. Saras publication, Nagarcoil, Tamil Nadu.
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II YEAR – III SEMESTER

COURSE CODE: 4MBO3C2

CORE COURSE XI – PLANT BIO-TECHNOLOGY

Unit I

Biotechnology – scope and potentialities. Genetic engineering – enzymes: nucleases, polymerases, ligases, alkaline phosphatase, reverse transcriptase – Sl nucleases – vectors: plasmids, cosmids, phage and transposons – gene cloning – cloning in eukaryotes. Amplification of genes by PCR. cDNA and construction of cDNA libraries.

Unit II

Recombinant DNA technology – gene transfer in plants – aims, strategies for development of transgenic plants – specific and non-specific methods of gene transfer – organization of Ti plasmid in Agrobacterium tumefaciens – Ti plasmid mediated gene transfer. DNA transfer by particle bombardment, micro and macro injection methods – lipofection – electroporation.

Unit III

Plant tissue culture – concept of totipotency – organization of tissue culture laboratory. Sterilization methods – callus induction, subculture and maintenance. Organogenesis – anther culture and production of haploids – somatic embryogenesis – isolation, culture and fusion of  protoplast – cybrids – micro-propagation – encapsulated seeds. Application of plant tissue culture in agriculture and crop improvement.

Unit IV

Application of biotechnology – useful products from microbes. Production of organic acids (Acetic acid and Citric acid), enzymes (Amylase) Alcohol (Ethanol). Biogas technology in India – benefits – feed stock materials and biogas production – Bioremediation technology - Genetic engineering for biotic stress tolerant plants – insects, fungi, bacteria, viruses, weeds - GMOs.
Unit V

Different types of intellectual property rights (IPR) – Patents, Trade mark, Trade secret, and Copy right. Biotechnological examples of patents, trademark, trade secret and copy right. Biopiracy and case studies on patents (Basmati rice, Turmeric, and Neem). Different levels of biosafety. Guidelines for rDNA research activities. General guidelines for research in transgenic plants. General issues related to environmental release of transgenic plants into environment.

Text Books

1. Gamborg, O.C. and Philips G.C. (1995) Plant Cell Tissue and Organ culture. Narosa Publishing House, New Delhi.

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

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

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

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

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

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

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

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

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

6. Old, R.N. and Primrose (1994) Principles of Gene Manipulation. Black Well Scientific Publications.

7. Razdan, M.K. (1993) An Introduction to plant Tissue Culture. Oxford & IBH Publishers, New Delhi.

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

9. 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: 4MBO3C3

CORE COURSE XII – RESEARCH METHODOLOGY

Unit I

Microscopic techniques: Visualization of cells and sub cellular components by light microscopy, resolving  powers of different microscopes, microscopy of living cells, scanning and  transmission microscopes, different fixation and staining techniques for EM, freeze-etch and freeze fracture methods for EM, image processing methods in microscopy.

Unit II

Histochemical and Immunotechniques – Antibody generation, Detection of molecules using ELISA, RIA, western blot, immunoprecipitation, fluocytometry and immunofluorescence microscopy, detection of molecules in living cells, in situ localization by techniques such as  FISH and GISH. Chemical analysis of plant parts. Muffle furnace – ash analysis. Energy estimation by Bomb calorimeter. Titrimetry (DO of water samples) – Isotope methodology – Radio activity and half life – G.M. counter and Scintillation counter – Autoradiography.

. 
Unit III

Molecular Biology and Recombinant DNA methods: Isolation and purification of RNA, DNA (genomic and plasmid) and proteins, different separation methods – Analysis of RNA, DNA and proteins by one and two dimensional gel electrophoresis, Isolation of specific nucleic acid sequences – Protein sequencing methods, detection of post translation modification of proteins. DNA sequencing methods, strategies for genome sequencing. Methods for analysis of gene expression at RNA and protein level, large scale expression, such as micro array based techniques – Isolation, separation and analysis of carbohydrate and lipid molecules RFLP, RAPD and AFLP techniques

Unit IV

Philosophy of Science, Evolutionary Epistemology, Scientific Methods, Hypotheses Generation and Evaluation, Code of Research Ethics, Definition and Objectives of Research, Various Steps in Scientific Research, Types of Research; Research Purposes - Research Design - Choosing the problem for research – Review of Literature – Primary, Secondary and Tertiary sources – Bibliographs – Indexing and abstracting – Reporting the results of research in conference – Oral and Poster presentation.

Unit V

Scientific data collection, source and methods – Literature and reference collection– Web browsing and searching - Thesis format – Journal format – Citation, proof correction and editing - Planning and preparation of thesis – Research journals – National and International monographs – Reprints – Proof correction –- Full paper – Short Communication – Review Paper. Ethical issues in research - Commercialisation – Copy right – royalty – Plagiarism - Citation and acknowledgement - Reproducibility and accountability.

Text Books

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

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

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

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

References

1. Balagurusamy, E. (1985) Programming in BASIC. 2nd ed. Tata McGraw Hill Publishing Co. Ltd., New Delhi.

2. Connor and Peter Woodford (1979) Writing Scientific Paper in English Pitman. Medical Publishing Co. Ltd., England.

3. Gupta, S. P. (1990) Statistical Methods. S. Chand & Co. Ltd., New Delhi.

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

5. Khan, I. A. and Khannum, A. (1994) Fundamentals of Biostatistics. Vikas Publishing, Hyderabad.

6. Rastogi, V. B. (2006) Fundamentals of Biostatistics. Ane Book India, New Delhi.

7. Sree Ramulu, V. S. (1988) Thesis Writing. Oxford & IBH Publishing Co. Pvt. Ltd., New Delhi.
8. Christian, G. D. (1979) Atomic Absorption Spectroscopy – John Fredric, J. Fieldman Wiley & Sons, New York.

9. Palanivelu P (2009) Laboratory Manual for Analytical Biochemistry and Separation Techniques, Madurai Kamaraj University.

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

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

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

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

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

♣♣♣♣♣♣♣♣♣♣

II YEAR – III SEMESTER

COURSE CODE: 4MBO3P1

CORE COURSE XIII – PRACTICAL – III 

(Covering the Core Courses X & XI)

Plant Physiology and Biophysical Chemistry

1. Measurement of stomatal index and frequency.

2. Determination of water potential (Chardakov’s method).

3. Determination of solute potential.

4. Estimation of total acidity in CAM plants.

5. Estimation of proline.

6. Estimation of IAA. 

7. Estimation of total and reducing sugar

8. Determination of chlorophyll – a, b and total chlorophyll by the Arnon’s method.

9. Separation of photosynthetic pigments by paper chromatography.

10. Estimation of protein by Lowry’s method.

11. Estimation of total phenols.

12. Extraction and estimation of lipid (Gravimetric)
13. Estimation of amino acids by ninhydrin

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

15. Seed viability – Tetrazolium chloride test.

16. Separation and identification of amino acids by paper/TLC method

17. Extraction of amylase and determination of its activity

18. Determination of km-value, V-max, Michael’s constant for amylase

19. Determination of peroxidase activity.

Demonstrations
1. Determination of relative water content of leaf material.

2. Preparation of knops’ solution – Hydroponics study.

3. Warburg manometer – principle and application.

4. Absorption spectrum of chlorophylls.









Plant Bio-Technology
1. Estimation of nucleic acids and isolation of plant DNA (Demo)
2. Demonstration of Southern and Northern blots.
3. General tissue culture laboratory techniques such as maintenance of aseptic conditions, handling of equipments, selection, cleaning and preparation of glassware for the process.

4. Sterilization procedures for glassware, media and other basic tools.

5. Media preparation: Stock solutions, Plant Growth Regulators, pH adjustments, autoclaving, Filter sterilization of thermolabile compounds and storage of media.

6. Surface sterilization methods and Callus induction (Demonstration).

7. Artificial seed (Encapsulation in alginate beads).

♣♣♣♣♣♣♣♣♣♣

Core Course – XIII  Practical – III (4MBO3P1) 
(Internal)

(For Core Course X & XI)

Time: 2hrs 








Max. Marks: 40

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

2. Write notes on the experimental setup B.      


(1 X 05 = 05 Marks)

3. Write notes of physiological interest on C 


(1 X 05 = 05 Marks)

4. Write down the procedure and separate the biomolecule D using paper chromatography. Calculate the Rf value and interpret the results 










(1 X 04 = 04 Marks)

5. Write down the procedure and demonstrate the surface sterilization method and Callus induction using the given sample E.


        
(1 X 04 = 04 Marks)

6. Write notes of interest on F, G, H, and I


(4 X 03 = 12 Marks)

Core Course – XIII Practical – III Key 
(Internal)  

(For Core Course XI, XII & XIII)

1. A – Experiment from biotechnology (DNA isolation/Blotting Tech.,)  

(Procedure – 5, Interpretation – 5)



(1 X 10 = 10 Marks)
2. B – Experimental setup (Hydroponics/Manometer) 

(Procedure – 4, Interpretation – 2) 


           
(1 X 05 = 05 Marks)

3. C – Absorption spectra/ PGR/TLC 



(1 X 05 = 05 Marks)

4. D – Paper Chromatography (Chlorophyll/ Aminoacids) 
(Procedure – 2, Result & Interpretation – 2) 


 (1 X 04 = 04 Marks)
5. E – Tissue Culture Technique (Callus induction – Stem / Root / Seed) 

(Procedure – 2, Demonstration – 2)



 (1 X 04 = 04 Marks)  

6. F – DNAs / RNAs 

G – Morphogenesis / callus
H – Warburg manometer/ pH meter/Tetrazolium chloride

I – Autoclave/ Tissue Culture media    
     (Identification – 1, Sketch – 1, Notes – 1)


(4 X 3 = 12 Marks)
♣♣♣♣♣♣♣♣♣♣

Core Course – XIII Practical – III (4MBO3P1)
(External)

(For Core Course X & XI)

Time: 4hrs 








Max. Marks: 60

1. As per your lot, workout the given experiment A. Outline the procedure, apparatus and materials required for the given estimation. Tabulate the data observed and report the results. Leave the set up for valuation


(1 X 15 = 15 Marks)

2. Workout the given estimation B. Outline the procedure, apparatus and materials required for the given estimation. Tabulate the data observed and report the results.







(1 X 10 = 10 Marks)

3. Demonstrate the given experiment C. Outline the procedure, apparatus and materials required for the given experiment. 

        

(1 X 10 = 10 Marks)

4. Write down the procedure for the given biotechnology experiment D.









(1 X 05 = 05 Marks)

5. Write notes of interest on E, F, G, H, and I 


(5 X 04 = 20 Marks)

6. Record Note Book 





(10 Marks)
Core Course – XIII  Practical – III Key  

(For Core Course XI, XII & XIII)

1. A – Major Experiment from Physiology (Sugar/ Protein/ Proline etc.,)

a. (Procedure – 5, Setup – 2, Tabulation – 3, Result & Interpretation – 2)

  
(1 X 15 = 15 Marks)
2. B – Minor Experiment from Physiology (Peroxidase/amylase activity etc.,) 
a. (Procedure – 3, Tabulation – 3, Result & Interpretation – 2) 
  
(1 X 10 = 10 Marks)
3. C – Synthetic seeds/Callus culture 

a. (Procedure – 5, Demo – 3, Interpretation – 2)
(1 X 10 = 10 Marks)

4. D – DNA isolation/ Blotting Tech.,)  
a. (Procedure/Materials required – 4, Interpretation - 1) (1 X 05 = 05 Marks)
5. E – Enzyme kinetics/Water potential

a. F – Seed viability/Hill reaction
b. G – Molecular biology/Blotting Tech.,
c. H – Warburg manometer/Absorption spectra/Callus

d. I – Tissue Culture Tools/Media    
e. (Identification – 1, Sketch – 1, Notes – 2)

 (5 X 04 = 20 Marks)

6. Record Note 






 (10 Marks)
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II YEAR – III SEMESTER

COURSE CODE: 4MBO3E1

ELECTIVE COURSE IV (A) – BIORESOURCE TECHNOLOGY 

Unit I

Natural resources – Classification. Air resources; chemistry of the atmosphere, effects in the biosphere, sinks of atmospheric constituents, oceans, vegetation, renewable energy and conservation – Agroforestry, Generation of biomass, Direct solar energy – Indirect solar energy – other renewable energy sources, conservation and efficiency.

Unit II

Sources and classification – Solar energy – conversion to heat – conversion to electricity – solar cells – efficiency – geothermal energy – wind energy – Kayatar – Muppanthal, Sulthanpet – tidal energy. 

Unit III

Forest fuels – origin and development of coals – ranking and analysis of coal, liquefied coal – cleaner coal combustion – coal gasification – origin and resources of petroleum and natural gas – composition and classification of petroleum – petroleum refining – environmenttal problems associated with petroleum products. 

Unit IV 

Sources, classification and characterization of biomass and other solid wastes, combustion of biomass – pyrolysis of biomass, gasification of biomass – Biodiesel. Atomic Energy nuclear reactors, safety measures. Environmental problems related to radioactive materials – radioactive waste disposable methods – gas hydrates.

Unit V

Bioremediation - Concept of Bioaccumulation - Concept of Biomagnifications - Concept of Eutrophication. Renewable energy sources - Advantages and benefits. Energy, economics and environmental assessments - Overview of renewable energy technologies - Available technologies and challenges - Technical and economical assessment of renewable technology - Environmental impact assessments and sustainability issues - Renewable energy technologies software use – RETScreen International

Text Books

1. B. R. Puri and L. R. Sharma, Physical Chemistry, Vishal Publishing Co. 

2. S. N. Jogdand (1997) Environmental Biotechnology – Industrial Pollution Management, ISBN 81 – 8318-409-X, Himalaya Publishing House

References

1. Joseph Priest (2008) Energy: Principles, Problems, Alternatives ,6th Edition, Kendall/ Hunt Pub Co, ISBN – 10 0757520715


2. Priest (1973) Problem of our Physical Environment, Energy, Transportation, Pollution, Addison-Wesley Pub. Co.

3. John W Moore and Elizabeth A. Moore (1987) Environmental. Chemistry, 2nd Edition Academic Press, New York 

4. Jerry A. Nathansan  (1997) Basic Environmental Technology – Water supply, waste management and pollution control, Prentice Hall, 4th Edition

♣♣♣♣♣♣♣♣♣♣

II YEAR – III SEMESTER

COURSE CODE: 4MBO3E2

ELECTIVE COURSE IV (B) – HORTICULTURE AND LANDSCAPING

Unit I
Importance of scope of horticulture – Divisions of horticulture – Climate, soil and nutritional needs – Water irrigation – Plant propagation method – Cutting, layering, grafting, budding. Stock – scion relationship, micropropagation by induction of rooting.

Unit II
Principles and methods of designing outdoor garden – hedges, edges, fences, trees, climbers, rockeries, arches, terrace garden – Lawn making and maintenance – Water garden – cultivation of water plants. Layout for a model college garden.

Unit III
Indoor gardening – Foliage plants, flowering plants, hanging basket, Bonsai plants – Training and pruning. Floriculture – Cultivation of commercial flower crops – Rose, Jasmine and chrysanthemum, Flower decoration – Dry and wet decoration.

Unit IV
Classification of vegetables, cultivation of important vegetable – Tomato, potato, onion, cabbage and snake guard. Layout for a model kitchen garden.

Unit V
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.

Text Books

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

2. Kumar, N. (1987) Introduction to Horticulture., Rajalakshmi Publishers, Nagercoil.

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

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

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

4. Rao, K. M. (2000) Text Book of Horticulture. Macmillan India Ltd., New Delhi.
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II YEAR – III SEMESTER

COURSE CODE: 4MBO3E3

ELECTIVE COURSE V (A) – PLANT TISSUE CULTURE

Unit I

Introduction – History, Scope and Concepts of basic techniques in plant tissue culture. Laboratory requirements and organization. Sterilization – filter, heat and chemical. Media preparation – inorganic nutrients, organic supplements, carbon source, gelling agents, growth regulators and composition of important culture media (MS, Whites and Gamborg’s media).

Unit II

Cell, tissue and organ culture – Isolation of single cells, selection and types of cells, tissue explants and organs for culture – Paper, raft nurse technique, Plating method, Microchamber techniques, cell suspension cultures – batch, continuous, chemostat culture – Synchronization of suspension culture, cellular totipotency, Cytological, cytochemical and vascular differentiations – Totipotency of epidermal and crown – gall cells.

Unit III

Micropropagation – Clonal propagation of elite germplasm, factors affecting morphogenesis and proliferation rate, technical problems in micropropagation. Organogenesis – formation of shoots and roots – Role of growth regulators and other factors, somaclonal and gametoclonal variations.

Somatic embryogenesis – Process of somatic embryogenesis, structure, stages of embryo development, factors affecting embryogenesis, synthetic seeds.

Unit IV

Haploid production – Androgenesis, gynogenesis – Techniques of anther culture – segmentation pattern in microspore – isolated pollen culture – plantlets from haploids – diploidisation – factors influencing androgenesis, haploidy through gynogenesis, haploid mutants, utilization of haploids in plant breeding. In vitro pollination – ovule and ovary culture, importance, techniques overcoming incompatibility barriers, embryo rescue.

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

In vitro production of secondary metabolites – Classification of secondary metabolites, biosynthetic pathways, 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.

Text Books

1. Bhojwani, S. S. and Razdan, M. K. (1983) 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.

References

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

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

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

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

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

6. Vasil, I. K. (1986) Cell Culture and somatic Cell Genetics of Plants. 3 Volumes. Academic Press Inc.
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II YEAR – III SEMESTER

COURSE CODE: 4MBO3E4

ELECTIVE COURSE V (B) – HERBAL BOTANY

Unit I

History of Medicinal plants. Traditional Medicinal systems: Ayurveda, Siddha, Unani and Naturopathy. Definition of Drug – Classification of natural drugs (Alphabetical, Morphological, Pharmacological, Chemical and Chemotaxonomical). Traditional and Folklore medicines – Native medicine.

Unit II

Pharmacognosy – Definition and Scope. Drug adulteration, Drug evaluation, Chemical evaluation, Physical evaluation and Biological evaluation. Phytochemical investigations, standardization and quality control of herbal drugs.

Unit III

Cultivation, collection and preparation of natural drugs – Macroscopic characters (Physical and Organoleptic characters), therapeutical and pharmaceutical uses of the following medicinal plants: Adadhoda, Aloe, Centella, Eugenia, Datura, Piper nigrum, Allium sativum, Azadirachta indica, Ocimum and Vinca
Unit IV

Cultivation and utilization of selected medicinal plants – Bacopa monnieri, Cassia senna, Gloriosa superba, Phyllanthus amarus and Rauwolfia serpentina. National Medicinal Plants Board of India.

Unit V

A brief account of the following drugs:

Drugs containing carbohydrates 


– 
Plantago (Isapgol)
Drugs containing glycosides 



– 
Cassia anqustifolia (Indian senna)
Drugs containing tannins 



– 
Terminalia chebula (Myrobalan)
Drugs containing lipids 



– 
Arachis oil
Drugs containing resin and resin combination
– 
Cannabis
Drugs containing alkaloids 



– 
Cinchona
Text books

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



2. Sharma, O.P. (2004) Economic Botany. TATA McGraw Hill Publication, New Delhi.
3. Treas, G.E. and Evans, W.C. Pharmacognosy. ELBS Publication, London.

4.

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

COURSE CODE: 4MBO4PR

PROJECT WORK

Each candidate shall be required to 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 and an External Examiner, nominated by the University.  The candidate concerned will have to defend his project in a Viva– Voce examination.
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