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B. Sc. (HONS.) BOTANY

Department of Botany, Banaras Hindu University
PROPOSED DISTRIBUTION OF DIFFERENT COURSES AND CREDITS IN VARIOUS SEMESTERS
SEMESTER-I
	Course Code
	Title
	Credits

	BOB101
	Cryptogams
	4

	BOB102
	Lab work based on Course BOB101
	2

	Total
	6


SEMESTER-II
	Course Code
	Title
	Credits

	BOB201
	Microbiology, Plant Pathology, Cytology  and Genetics
	4

	BOB202
	Lab work based on Course BOB201
	2

	Total
	6


SEMESTER-III
	Course Code
	Title
	Credits

	BOB301
	Plant Ecology and Physiology 
	4

	BOB302
	Lab work based on Course BOB301
	2

	Total
	6


SEMESTER-IV
	Course Code
	Title
	Credits

	BOB401
	Phanerogams
	4

	BOB402
	Lab work based on Course BOB401
	2

	Total
	6


SEMESTER-V
	Course Code
	Title
	Credits

	BOB501
	Comparative Studies of Cryptogams
	4

	BOB502
	Comparative Studies of Phanerogams
	4

	BOB503
	Plant Ecology, Environmental Pollution and Toxicology
	4

	BOB504
	Lab work based on Course BOB501
	2

	BOB505
	Lab work based on Course BOB502
	2

	BOB506
	Lab work based on Course BOB503
	2

	BOB 507
	Field Study
	2

	Total
	20


SEMESTER-VI
	Course Code
	Title
	Credits

	BOB601
	Plant Metabolism, Biochemistry and  Biotechnology
	4

	BOB602
	Microbiology and Plant Pathology
	4

	BOB603
	Cytogenetics and Evolutionary Processes
	4

	BOB604
	Plant and Microbial Techniques
	4

	BOB605
	Lab work based on Course BOB601
	2

	BOB606
	Lab work based on Course BOB602
	2

	BOB607
	Lab work based on Course BOB603
	2

	Total
	22

	Grand Total
	66


                            SEMESTER - I
	BOB 101: CRYPTOGAMS                                                                       Credits: 4

	

	General classification of Cryptogams. Study of structure, reproduction and life histories of the following representative forms included in various groups.  
Section A: Algae and Bryophytes
1.   General characteristics of Chlorophyceae, Xanthophyceae, Phaeophyceae, 

      Rhodophyceae and  Cyanophyceae






2.   Chlorophyceae: Volvox, Oedogonium, Draparnaldiopsis



3.   Xanthophyceae: Vaucheria





                                                                                                                             
4.   Phaeophyceae: Ectocarpus, Sargassum 



                                                                                               

5.   Rhodophyceae: Polysiphonia 



                                                                                                           

6.   Cyanophyceae: Nostoc, Scytonema






7.   General characteristics of Hepaticopsida, Anthocerotopsida and Bryopsida 

8.   Hepaticopsida: Marchantia






9.   Anthocerotopsida: Anthoceros 




                                                                                                                     

10. Bryopsida: Funaria 


Section B: Fungi and Pteridophytes
1. General characteristics of Mastigomycotina, Zygomycotina, Ascomycotina, 

    Basidiomycotina  and Deuteromycotina





2. Mastigomycotina: Saprolegnia, Albugo





3. Zygomycotina: Rhizopus







4. Ascomycotina: Peziza








5. Basidiomycotina: Agaricus, Puccinia






6. Deuteromycotina: Alternaria, Cercospora




7. General characteristics of Psilophyta, Lycophyta, Sphenophyta and  Filicophyta; 

    Various types  of  steles






8. Lycophyta: Selaginella







9. Sphenophyta: Equisetum







10. Filicophyta: Pteris















   
Suggested Readings

1. Morris I (1967) Introduction to Algae, Hutchinson University Library, London.
2. Lee RE (2008) Phycology, Cambridge University Press, Cambridge.

3. Smith GM (1972) Cryptogamic Botany Vol I and II, Tata McGraw Hill Publishing Co Ltd, New Delhi. 
4. Alexopolous CJ, Mims CW, Blackwell M (2007) Introductory Mycology 4th edition, Wiley, India, New Delhi..

5. Parihar NS (1973) An Introduction to Embryophyta, Vol I (Bryophyta) and Vol II (Pteridophyta), Central Book Department, Allahabad. 

6. Rashid A (2011) An Introduction to Pteridophyta 2nd edition, Vikas Publishing House Pvt Ltd, Noida.
7. Gangulee HC, Kar AK (2011) College Botany Vol II (Algae, Fungi, Brophyta, Pteridophyta), New Central Book Agency, Kolkata.
8. Kumar HD (1999) Introductory Phycology, 2nd edition, Affiliated East-West Press Pvt. Ltd., New Delhi
9. Dubey HC (2009) An Introduction to Fungi, 3rd edition, Vikash Publication House Pvt Ltd, Noida. 
10. Bold HC, Wynne MJ (1985) Introduction to the Algae, 2nd edition, Prentice-Hall Inc, New Jersey.
	


	BOB102: Lab work based on Course BOB 101
	           Credits: 2

	Study of genera listed below.

Section A:  (Algae and Bryophytes)

Volvox 

Oedogonium

Draparnaldiopsis

Vaucheria




                                                                                                                              Ectocarpus
Sargassum 




                                                                                                  

Polysiphonia 




                                                                                                                 

Nostoc


Scytonema 

Marchantia


Anthoceros 



                                                                                                                    

Funaria 

                                                              SEMESTER - II

	Section B: (Fungi and Pteridophytes)

Albugo





Rhizopus



Peziza
Agaricus 

Puccinia




Alternaria
Cercospora    

Selaginella




Equisetum



Pteris 

	BOB 201: MICROBIOLOGY, PLANT PATHOLOGY, CYTOLOGY AND GENETICS        
                                                                                                                                     
	Credits: 4

	Section A: Microbiology and Plant Pathology

1. History and scope of microbiology 





     

2. Position of microorganisms in the living world; morphological, metabolic and  

molecular criteria for the classification of bacteria (scheme not required)      

3. Structure of a bacterial cell: flagella, cell envelope, cell membrane, chromosome, 

plasmid and endospore    






 

4. Structure of bacteriophages T4 and Lambda; Lysogenic and lytic cycles 
                                        

5. A brief account of genetic recombination in bacteria (transformation, conjugation and transduction)                                                                                                                                       

6. Role of microorganisms in cycling of nitrogen 



                        

7. Microorganisms and the production of wines and antibiotics                                                                                                                     

8. General symptoms and control measures for the following plant diseases: Late blight of potato, wilt of Pigeon pea, loose smut of wheat, covered smut of barley, powdery mildew of  pea, citrus canker, TMV                  






            

Section B: Cytology and Genetics                                                                     

1. Ultrastructure of nucleus (nuclear envelope, nuclear pore complex, chromosome and nucleolus) and cytoskeleton



            

2. Cell cycle: Euchromatin and heterochromatin, mitosis, meiosis; genetic significance of meiosis 
3. Mendel's laws of inheritance: Law of segregation, law of independent assortment, deviations from Mendel's laws (Neo-Mendelism) 

     

4. Interaction of genes: Intragenic interactions- incomplete dominance, co-dominance and lethal genes; Intergenic interactions- complementary genes, supplementary genes, inhibitory genes, duplicate genes and epistatic genes 
               

5. Linkage and crossing over: Interrelationships and importance, crossing over and meiosis, cytological basis of crossing over, crossing over and linkage map

6. Sex determination: Bases of sex determination, chromosome theory of sex determination, sex determination in plants 




     

7. Modern concept of gene structure: Muton, recon and cistron



                    
Suggested readings
1. Willey JM, Sherwood L, Woolverton CJ (2013) Prescott’s Microbiology, 9th edition, McGraw-Hill, New York. 

2. Madigan MT, Martinko JM, Bender KS, Buckley DH, Stahl DA (2014) Brock Biology of Microorganism, 14th edition, Benjamin Cummings, New York.  

3. Stanier RY, Ingraham JL, Wheelis ML, Painter PR (1987) General Microbiology, 5th  edition, MacMillan Press Ltd, New Jersey. 

4. Dubey RC, Maheshwari DK (2012) A Textbook of Microbiology, Revised edition, S Chand and Company Ltd, New Delhi.

5. Singh RS (2009) Plant Diseases, 9th edition, Oxford and IBH Pub Co Pvt Ltd, New Delhi.

6. De Robertis EDP, De Robertis EMF (2006) Cell and Molecular Biology, 8th edition, Lippincott Williams and Wilkins, Philadelphia.

7. Cooper GM, Hausman RE (2009) The Cell: A Molecular Approach, 5th edition, ASM Press & Sunderland, Sinauer Associates, MA, Washington, DC. 

8. Watson JD, Baker TA, Bell SP, Gann A, Levine M, Losick R (2008) Molecular Biology of the Gene,  6th edition, Cold Spring Harbour Lab Press, Pearson Pub, New York
9. Gardner EJ, Simmons MJ, Snustad DP (2006) Principals of Genetics, 8th edition, John Wiley & Sons, Wiley India, New Delhi.
10. Gupta PK (2014) Genetics, 4th revised edition, Rastogi Publications, Meerut.


	

	BOB 202:  Lab work based on Course BOB 201                                      Credits: 2
	

	Section A: Microbiology 

1. Study of free-living nitrogen fixing cyanobacteria (Nostoc, Anabaena and Aulosira)

2. Study of symbiotic nitrogen fixers in Cycas and Azolla plants
3. Calibration of microscope using ocular and stage micrometers and the measurement of dimensions of microbial cells 

4. Study of cyanobacterial blooms

5. Gram’s staining of bacteria

6. Demonstration of equipments (autoclave, laminar flow, colony counter, hemocytometer and bacteriological incubators) 

Section B: Cytology, Genetics and Plant Pathology
1. Mitosis in root tip of onion

2. Meiosis in flower bud of onion

3. Demonstration of Mendel’s laws (monohybrid and dihybrid cross)

4. Study of the following plant diseases: late blight of potato, wilt of Pigeon pea, loose smut of wheat, covered smut of barley, powdery mildew of pea and citrus canker
SEMESTER – III
BOB 301: PLANT ECOLOGY AND PHYSIOLOGY
                           Credits: 4

Section A: Plant Ecology 


1. Introduction to ecology
                                                                                                                  

2. Abiotic environment: Atmosphere, temperature, water, light and soil (structure and soil profile)                    

3. Biotic environment: Interactions among plants, animals and man; Interactions among plants growing in a community; Interactions among plants and microorganisms                                                                                                  

4. Plant adaptations in response to water availability                                                                                             

5. Population ecology: Population characteristics (density, dispersion, age structure, natality, mortality, survivorship curves, growth curves) ; Ecotypes and Ecads                                                                                                 

6. Community Ecology: Analytical and synthetic characters (Frequency, Density, Cover, IVI, Life forms, Biological spectrum, Phenology, Sociability)                                                                                                                                                                                                                                                                                                       

7. Ecosystem ecology: Ecosystem structure (abiotic and biotic components, food chain (Grazing and Detritus), food web, ecological pyramids; ecosystem function (models of energy flow), biogeochemical cycles (Carbon, nitrogen and  phosphorus) 

8. Ecological succession: General process, mechanisms and patterns (Hydrosere and Xerosere), types and pattern          


	

	Section B: Plant Physiology                                                                                                               

1. Water relation of plants: Water potential, water absorption, water loss (transpiration, guttation)                               

2. Cell membrane: Structure, ion transport                                                                                                                                                                                                    

3. Transport of solutes:  Sugar translocation                                                                                                                                                                                                              

4. Photosynthesis: Absorption of light, transfer of light energy, electron transport, photophosphorylation, C3, C4 and CAM pathways of carbon fixation, photorespiration                                                                                                                                                   

5. Respiration: Glycolysis, TCA cycle, electron transport, oxidative phosphorylation                                                                                          

6. Nitrogen metabolism: Assimilatory nitrate reduction                                                                                                                              

7. Plant growth hormones: Physiological role of auxins, gibberellins, cytokinins, abscisic acid and ethylene                                                                                                                                                                                                                                                                   

8. Phytochromes: Structure and functions                                                                                                                                                                                                                                  

Suggested readings

1. Odum EP, Barrett GW (2005) Fundamentals of Ecology, Thomson Ed. Brooks/Cole, Cengage Learning India Pvt Ltd, New Delhi.

2. Singh JS, Singh SP, Gupta SR (2014) Ecology Environmental Science and Conservation, S Chand & Co, New Delhi.

3. Odum EP (1983) Basic Ecology, Saunders College Pub, Philadelphia.

4. Ambasht RS and NK Ambasht (2008)  A Textbook of Plant Ecology, 15th  Edition, CBS Publishers & Distributors Pvt. Ltd., New Delhi

5. Robert Leo Smith, Thomas M. Smith (2001) Ecology and Field Biology, 6th Edition, Prentice Hall, U.S.A.

6. Taiz L, Zeiger E (2015) Plant Physiology and Development, 7th edition, Sinauer Associates Inc. Publishers, Sunderland.
7. Hopkins WG, Hunter NPA (2011) Introduction to Plant Physiology, Wiley International edition, John Wiley & Sons, New Jersey.
8. Buchanan B, GruissemW, Jones RL (2002) Biochemistry and Molecular Biology of Plants, American Society of Plant Biologists, Rockville.

9. Devlin R.M. (1983) Plant Physiology, Cengage Learning Inc., London.

10. Salisbury F.B., Ross C.W.  (2004) Plant Physiology, Wadsworth, California.
	

	BOB302: Lab work based on Course BOB 301
                          Credits: 2

Section A: Plant Ecology
1. Study of the following soil properties by spot tests: texture, pH, CO3--, NO3-, base deficiency and reductivity

2. Demonstration of the working and use of the instruments for measuring the following environmental factors:

a) Temperature:  Ordinary Thermometer, Maximum-Minimum Thermometer

b) Moisture:  Rain Gauge,  Psychrometer
c) Wind velocity:  Anemometer

d) Light intensity:  Lux meter


3.  Determination of minimum size of quadrat by species area curve

4.  Charting of vegetation to find out coverage

5.  Study of community structure by quadrat method with respect to the following:

a)  Density

b)  Frequency

6.  Study of ecological adaptations in the following:

(a) Hydrophytes: Nymphaea  leaf, Hydrilla stem

      (b) Xerophytes: Nerium leaf, Muehlenbekia, Casuarina
      (c) Epiphytes: Vanda

      (d) Parasites: Cuscuta with host
Section B: Plant Physiology
1.  Measurement of osmotic concentration of cell sap by plasmolytic method (Tradescantia leaf epidermal peelings, potato tuber cylinders)

2.  Effect of temperature, salt and organic solvents on the permeability of cell membrane (beet root)

3.  Determination of the rate of transpiration by varying environmental factors

4.  Determination of the rate of photosynthesis in terms of oxygen evolution of a water plant:

a)  With varying light intensity

b)  Wave lengths of light

c)  CO2 concentrations

5.  Extraction, separation and study of the properties of photosynthetic pigments by paper chromatography

6.  Isolation of chloroplasts and demonstration of photoreduction of dye [2,6-dichloro-phenol indophenols (DCPIP)]

7.  Determination of R.Q. of different plant tissues (pipette manometer method)


	

	SEMESTER - IV

BOB 401: PHANEROGAMS                                                             Credits:4
Section A: Gymnosperms
(a) General account of classification (By Sporne)

(b)  Morphology, anatomy and reproduction of Cycas, Pinus, Ephedra                                        

Section B: Angiosperms
(a) Taxonomy

1. Bentham and Hooker’s system of classification: Principles, outline, merits and demerits.







        

2. Distinguishing characteristics of the following families and their economic importance: Ranunculaceae, Papaveraceae, Rosaceae, Myrtaceae, Apiaceae, Cucurbitaceae, Rubiaceae, Apocynaceae, Asclepiadaceae, Solanaceae, Acanthaceae, Lamiaceae, Poaceae.          

(b) Anatomy of stem and root with special reference to plants showing anomalies: Stem- Nyctanthes, Bignonia, Strychnos, Boerhaavia, Dracaena; Root- Tinospora.

(c) Embryology

1. Microsporangium and microsporogenesis

2. Megasporangium and megasporogenesis

3. Male gametophyte

4. Female gametophyte

5. Fertilization

6. Endosperm (different modes of development)

7. Embryogeny (development of  typical dicot and monocot embryo)                          
Suggested readings

1. Singh V, Jain DK (2012) Taxonomy of Angiosperms, 2nd edition, Rastogi Publication, Meerut.

2. Pandey BP (2007) Angiosperms- Taxonomy, Embryology and Anatomy, S Chand and Co, New Delhi.

3. Chopra GL (1984) Angiosperms: Systematic and Life Cycle, Pradeep Publications, Jalandhar.

4. Singh G (1999) Plant Systematics: Theory and Practices, Oxford and IBH Publishing Co, New Delhi. 
5. Judd WS, Christopher S, Campbell, Kellogg AE, Stevens PF (1999) Plant Systematics: A Phylogenetic Approach, Sinauer Associates Inc Publishers, Sunderland, Massachusetts.
6. Simpson MG (2006) Plant Systematics, Elsevier Academic Press, Amsterdam.
7. Sporne KR (1967) Morphology of Gymnosperms, BI Publication, New Delhi.

8. Bhatnagar SP, Moitra A (1996) Gymnosperms, New Age International Pvt Ltd Publishers, New Delhi.
9. Tayal MS (1994) Plant Anatomy, Rastogi Publications, Meerut.

10. Bhojwani SS, Bhatnagar SP and Dantu PK (2015) The Embryology of Angiosperms, 6th Edition, Vikas Publishing House Pvt Ltd, Noida.

BOB 402: Lab work based on Course BOB 401                                 Credits:2
Section A: Gymnosperms
(i) Cycas - General morphology of vegetative and reproductive structures, Anatomy (coralloid root, leaflet, rachis, permanent slides), and Reproduction (megasporophyll, male cone, section of microsporophyll, permanent slides of ovule and microsporophyll)

(ii) Pinus - General morphology of vegetative and reproductive structures, Anatomy (T.S of shoots, needle, permanent slides), Reproduction (male cone, female cone, sections of megasporophyll and microsporophyll, permanent slides)

(iii) Ephedra - General morphology of vegetative and reproductive structures, Anatomy (stem, reproductive structures)

Section B: Angiosperms

(i) Taxonomic description of plants of the following families: Ranunculaceae, Papaveraceae, Myrtaceae, Apiaceae, Cucurbitaceae, Rubiaceae, Apocynaceae, Asclepiadaceae, Solanaceae, Acanthaceae, Lamiaceae
(ii)  Plant collection: submission of at least 25 herbarium sheets
Anatomy

T.S. of stem of Nyctanthes, Bignonia, Strychnos, Boerhaavia and Dracaena; 

T.S of Tinospora root
	


SEMESTER -V

	BOB501: COMPARATIVE STUDIES OF CRYPTOGAMS                 Credits: 4
	

	Section A: Algae

1. Classification (Fritsch's system) of algae and general characteristics of major classes     







     

2. Pigmentation and storage products




                      

3. Thallus organization and evolutionary tendencies
                                            

4. Reproduction and life history types with reference to Chlorophyceae, Phaeophyceae, Rhodophyceae and Cyanophyceae                                              

Section B: Fungi

1. General features of fungi and their classification (Ainsworth's system)
    

2. Structure, reproduction and life cycles of representative classes of fungi
                              

3. Types of fungal spores and mode of their liberation 

4. Evolutionary trends in fungi    

5. Economic importance of fungi  





            

Section C: Bryophytes and Pteridophytes

1. Classification of Bryophyta and Pteridophyta                        




2. Life histories of bryophytes with reference to Cyathodium, Notothylus, Sphagnum and Polytrichum





3. general account of evolution of sporophyta





4. Life history of Psilotum, Isoetes, Adiantum and  Marsilea        
5. General account on stelar evolution in Pteridophyta





Suggested readings
1. Gangulee HC,  Kar AK (2011) College Botany Vol II  (Algae, Fungi, Brophyta, Pteridophyta), New Central Book Agency, Kolkata.
2. Singh V, Pande PC, Jain DK (2010) A Text Book of Botany (Algae, Fungi, Brophyta, Pteridophyta), Pub Rastogi Publication, Meerut.
3. Rashid A (2011) An Introduction to Pteridopyta , 2nd edition, (Reprint), Vikas Publishing House Pvt Ltd, Noida.

4. Dubey HC (2009) An Introduction to Fungi, 3rd edition, Vikash Publication House Pvt Ltd, Noida. 
5. Bold HC, Wynne MJ (1985) Introduction to the Algae, 2nd edition, Prentice-Hall Inc, New Jersey.
6. Fritsch FE (1935) The Structure and Reproduction of the Algae, Vol I, Cambridge University Press, Cambridge.
7. Fritsch FE (1945) The Structure and Reproduction of the Algae, Vol II, Cambridge University Press, Cambridge.
8. Morris I (1967) Introduction to Algae, Hutchinson University Library, London.
9. Smith GM (1972) Cryptogamic Botany Vol I and II, Tata McGraw Hill Publishing Co Ltd, New Delhi. 

	

	BOB502: COMPARATIVE STUDIES OF PHANEROGAMS             Credits: 4
	

	Section A: Gymnosperms






   

1. General account of morphology and reproduction of the following: Zamia, Ginkgo, Biota and Gnetum


       

2. General account of Williamsonia and Pentoxylon


3. Phylogenetic trends in Gymnosperms

 

4. Distribution of living Gymnosperms in India    



                       
Section B: Angiosperms
1. Classification of Angiosperms (Hutchinson) and general account of numerical taxonomy and chemotaxonomy

2. Distinguishing characters of the following families and their economic importance: Rutaceae, Combretaceae, Asteraceae, Convolvulaceae, Scrophulariaceae, Verbenaceae, Polygonaceae, Euphorbiaceae, Zingiberaceae, Liliaceae, Cyperaceae

3. Embryology: General account of polyembryony, apomixis and experimental                    embryology with   reference to anther and embryo culture

Suggested readings

1. Singh V, Jain DK (2012) Taxonomy of Angiosperms, 2nd edition, Rastogi Publication, Meerut.

2. Sporne KR (1967) Morphology of Gymnosperms, BI Publication, New Delhi.
3. Bhojwani SS, Bhatnagar SP (2009) Embryology of Angiosperms, Vikash Publishing House, New Delhi.
4. Singh Gurucharan (1999) Plant Systematics- Theory and Practices, Oxford and IBH Publishing Co, New Delhi.
5. Judd WS, Christopher S, Campbell, Kellogg, AE, Stevens, PF (1999) Plant Systematics: A Phylogenetic Approach, Sinauer Associates Inc Publishers, Sunderland.
6. Simpson MG (2006) Plant Systematics, Elsevier Academic Press, Amsterdam. 
7. Bhojwani SS, Bhatnagar SP and Dantu PK (2015) The Embryology of Angiosperms, 6th Edition, Vikas Publishing House Pvt Ltd, Noida.


	

	BOB503: PLANT ECOLOGY, ENVIRONMENTAL POLLUTION AND TOXICOLOGY 
                                                                                                                        Credits: 4
	

	Section A: Plant Ecology 
1. Population: Patterns of population dispersion, population growth, r and k-selection strategies, population regulation, mechanisms of differentiation

2. Community: Community characteristics and their analyses, species diversity and indices, the concept of ecological niche 

3. Ecosystem: Concept, components and organization; primary productivity and its measurement; energy flow; nutrient cycling (C, N and P) 

4. Mechanisms of ecological succession; individualistic and holistic models of succession; trends of succession, concept of climax

Section B: Environmental Pollution and Toxicology 
5. Environmental pollution
(i) Water Pollution: Sources and kinds, impact of pollution on aquatic ecosystems, eutrophication  

(ii) Air Pollution: Sources and kinds, impact of air pollution on plants and ecosystems

(iii)  Soil Pollution: Sources and kinds, impact on plants and ecosystems

6. Ecotoxicology: Concept of toxicity, types of toxicants and their ecological implications, dose-response relationship, indices of toxicity, factors affecting toxicity; biomagnification.  
Suggested readings

1. Odum EP, Barrett GW (2005) Fundamentals of Ecology, Thomson Ed. Brooks/Cole, Cengage Learning India Pvt. Ltd, New Delhi.
2. Odum EP (1983) Basic Ecology Ed. Saunders College Pub, New York.
3. Kormondy EJ (2008) Concepts of Ecology, 4th edition, Pearson Education Inc. & Dorling Kindersley Pub, Inc. Capital Offset Press, New Delhi. 

4.  Smith TM, Smith RL (2008) Elements of Ecology, 7th  edition, Benjamin-          

     Cummings New York. 
5. Sharma PD (2012) Ecology and Environment (11th Ed.), Rastogi Publication, Meerut
6. Miller GT (2004) Essentials of Ecology, 3rd edition, Brooks, Cole, New York.
7. Smith RL (2001) Ecology and Field Biology, Benjamin Cummings, New York.
8. Vallero D (2014) Fundamentals of Air Pollution, 3rd edition, Academic Press, Elsevier, Burlington. 

9.  Klassen C, Watkins JB (2010) Essentials of Toxicolgy, 2nd edition, McGraw-

     Hill Companies, New York.
10. Singh JS, Singh SP, Gupta SR (2014) Ecology Environmental Science and    Conservation, S Chand & Co, New Delhi.


	


BOB 504: Lab work based on Course BOB 501                                            Credits: 2
 Study of the following genera of Algae, Fungi, Bryophytes and Pteridophytes:
Section A: Algae 
Pandorina, Eudorina, Scenedesmus, Hydrodictyon, Schizomeris, Ulva, Pithophora, Coleochaete, Oedocladium,
Cosmarium, Codium, Zygnema, Bryopsis, Ectocarpus, Padina, Batrachospermum, Ceramium, Gloeotrichia, Aulosira






Section B: Fungi
Saccharomyces, Synchytrium, Phytophthora, Protomyces, Mucor, Peronospora, Phyllactinia, Peziza, Puccinia, Ustilago,  Helminthosporium, Cercospora






Section C: Bryophyta








Cyathodium,  Notothylus, Polytrichum, Sphagnum


Section D: Pteridophyta
Psilotum, Isoetes, Adiantum, Marsilea

BOB 505: Lab work based on Course BOB 502                                            Credits: 2
A. Gymnosperms: 

1. Study of Zamia (anatomy of leaflet and petiole), Ginkgo (anatomy of leaf and petiole), Biota (stem anatomy), Gnetum (anatomy of leaf and stem)

2. Study of fossils, viz., Williamsonia (Bucklandia, Ptilophyllum)

       Pentoxylon

B. Angiosperms

1. Taxonomic description of  plant families: 

Rutaceae, Combretaceae, Asteraceae, Convolvulaceae, Scrophulariaceae, Verbenaceae Polygonaceae,  Euphorbiaceae, Liliaceae

2. Dissection of globular/heart-shaped embryo from suitable materials

3. Plant collection: Identification, preservation and submission of at least 25 herbarium sheets

Top of Form

Bottom of Form

Bottom of Form

	BOB 506: Lab work based on Course BOB 503                                       Credits: 2
                                                                                                             
	

	1. Determination of the minimal size of sample plot for vegetation analysis by species-area curve method. 

2. Study of the frequency of herbaceous species in grassland and to compare the frequency distribution with Raunkiaer’s Standard Frequency Diagram. 

3. Estimation of the density and abundance of species in protected and grazed grasslands. 

4. Measurement of basal area of woody species. 

5. Estimation of Importance Value Index for grassland species on the basis of frequency, density and biomass. 

6. Determination of Kemp’s constant for dicot and monocot leaves and to estimate the leaf area index of a grassland community. 

7. Determination of water holding capacity of grassland soil. 

8. Estimation of bulk density, porosity and moisture content of grassland soil. 

9. Determination of foliar dust deposition in samples collected from different sites exposed to air pollution. 

10.  Assessment of the leaf area injury in foliar samples collected from sites exposed to air pollution. 

11.  Measurement of the dissolved oxygen content of different water samples. 

12.  Estimation of the alkalinity and chloride contents of different water samples. 


	


SEMESTER- VI 
	BOB 601: PLANT METABOLISM, BIOCHEMISTRY AND                 Credits: 4
BIOTECHNOLOGY                                                                                     
                                                                                                                       
	

	1. Biosynthesis of carbon compounds: sucrose, starch, cellulose. 

2. Sulphur and phosphorus metabolism: Activation and assimilation of sulphur, energy-rich phosphorus compounds; ATP synthesis. 

3. Nitrogen metabolism: The enzyme nitrogenase, substrates for nitrogenase, mechanism; Nitrate metabolism: Uptake and reduction into ammonia, ammonia assimilation. 

4. Nucleic acids: Structure and properties of different forms of DNA and RNA, DNA replication, DNA damage and photorepair.

5. Protein structure and synthesis: Basic aspects of protein conformation, protein synthesis- transcription (mRNA processing), translation (activation of amino acids, initiation, elongation, termination and release of peptides), post-translational modification of proteins. 

6. Enzymes: Mechanism of enzyme action, coenzymes, allosteric enzyme, isozymes. 

7. Biotechnological tools and techniques: Basic principles of electrophoresis and blotting, cloning vectors, molecular cloning of nucleic acid fragments. 
8. Recombinant DNA technology: Transgenic plant production, genetically modified crops and their importance.    

Suggested Readings
1. Berg JM et al. (2012) Biochemistry, 7th edition, WH Freeman & Company, New York. 

2. Cox MM, Nelson DL (2011) Lehninger Principle of Biochemistry, 5th edition MacMillan, Worth Publishers, London.
3. Devlin TM (2011) Textbook of Biochemistry, 7th edition, John Wiley & Sons, Inc, New York. 
4. Voet D, Voet JG (2011) Biochemistry, 4th Edition) John Wiley & Sons, Inc, New York.
5. Zubay GL (1998) Biochemistry, 4th edition, Wm C Brown Publishers, Dubuque, Iowa. 

6. Dubey RC (2013) A Text Book of Biotechnology 4th edition, S Chand & Co Ltd, New Delhi.
7. Berg JM, Tymoczko JL, Stryer L (2012) Biochemistry, 7th edition, Macmillan Publishers, London.
8. Wilson K, Walker J (2013) Principle & Techniques of Biochemistry and Molecular Biology, 7th edition, Cambridge University Press, Cambridge.
                                                                                                                                            
	

	BOB 602: MICROBIOLOGY AND PLANT PATHOLOGY                   Credits: 4
	

	Section A: Microbiology

1. Introduction to Archaea and Bacteria: A general account of Halobacteria, Thermoplasma, Agrobacterium and Mycoplasmas

2. Growth of microorganism in batch and continuous culture; measurement of microbial growth
3. General account of bacteriophages and their nucleic acids; structure and replication of LPP1, TMV and retroviruses
4. Mechanism of transformation, conjugation and transduction in bacteria
5. Fermentation technology for production of lactic acid and acetic acid
6. Interactions of plant growth promoting microorganisms
7. Nitrogen fixation by free-living and symbiotic microorganisms, Rhizobium-legume interaction, genetics of nodulation.
Section B: Plant Pathology
1. Modes of infection

2. Host- pathogen interaction: toxins and enzymes

3. Defense mechanisms in plants 
4. Physiology of parasitism
5. Environmental variables regulating disease development, transmission and spread of plant diseases.

6. Principles of plant disease control: cultural control, chemical control, biological control and integrated disease development.
7. Causal organisms,  symptoms, disease cycle and control of the following plant diseases: Green ear disease of bajra, downy mildew of crucifers, powdery mildew of shisham, rust of pea and linseed, smut of bajra, wilt of tomato, bacterial blight of rice, mosaic of sugarcane and little leaf of brinjal.  
Suggested readings

1. Madigan MT, Martinko JM, Dunlap PV, Clark DP (2011) Brock Biology of Microorganisms, 13th edition, Pearson Education Inc, New Jersey.
2. Stanier RY, Ingraham JL, Wheelis ML, Painter PR (1987) General Microbiology, 5th  edition, MacMillan, New Jersey.
3. Talaro KP, Chess B (2011) Foundation in Microbiology, 8th edition, MacGraw-Hill, New York.
4. Agrios GN (2005) Plant Pathology, 5th edition, Academic Press, Landon.

5. Lucas John A (1998) Plant Pathology and Plant Pathogens, Wiley- Blackwell, CRC Press, New York.
6. Willey JM, Sherwood L, Woolverton CJ (2013) Prescott’s Microbiology, 9th edition, McGraw-Hill, New York. 
7. Dubey RC, Maheshwari DK (2012) A Textbook of Microbiology, Revised edition, S Chand and Company Ltd, New Delhi.
8. Singh RS (2009) Plant Diseases, 9th edition, Oxford and IBH Pub Co Pvt Ltd, New Delhi.

	

	BOB 603: CYTOGENETICS AND EVOLUTIONARY PROCESSES

                                                                                                                         Credits: 4                                                                                                     
	

	1. Chromosome structure: Physical, chemical, ultrastructural and molecular organisation.                                  

2. Chromosome rearrangements: Meiotic configurations and genetic consequences of deletion, duplication, inversion and translocation; permanent translocation heterozygosity.                                      

3. Sources and consequences of numerical variations in chromosomes: Aneuploidy- monosomics, trisomics, nullisomics; Polyploidy- autopolyploids, allopolyploids, segmental allopolyploids and autoallopolypolids, status of allopolyploids in plant evolution.  

4. Mutatagenesis: Mutation and mutagens, types of mutation, molecular basis of mutation, physical and chemical mutagens and mechanism of their action.                                                                                                                                                                                                                                                                                                                 

5. Karyotype: Classical and modern concepts of karyotype and its components, karyotype changes in speciation and evolution of plant species, trends of karyotype evolution in natural plant population.            

6. Gene mapping: Physical mapping- deletion, somatic cell fusion and in situ hybridization; Genetic mapping- linkage analysis.                                                                                                                                                                                                                             

7. Multiple allele and multiple gene inheritance: Multiple allelism; multiple alleles and gene concept: ABO and Rh blood groups in man, eye colour in Drosophila and self sterility in plants; Multiple gene inheritance; quantitative character, kernel colour in wheat and skin colour in human beings.  

8. Cytoplasmic inheritance: Maternal influence- coiling in snail shells, plastid inheritance in Mirabilis jalapa, kappa particles in Paramecium and petites in fungi.    
Suggested Readings
1. Snustad DP, Simmons MJ (2015) Principles of Genetics, 7th edition, John Wiley & Sons, Inc, NY. 

2. Stebbins GL (1971) Chromosome Evolution in Higher Plants, Edward Arnold LTD, London
3. Swanson CP, Mertz TF, Young WJ (1982) Cytogenetics: The Chromosomes in Division, Inheritance and Evolution, 2nd edition, Englewood Cliff, Prentice-Hall, New Jersey. 

4. Sharma AK, Sharma A (1985) Recent Advances in Chromosome and Cell Genetics, New Delhi.
5. Gupta PK (2007) Genetics: Clasical to Modern, Rastogi Publications, Meerut.
6. Brown TA (2007) Genomes 3, Garland Science Pub, New York.
7. Brooker RJ (2011) Genetics: Analysis and Principles, 4th edition, McGraw-Hill Education, New Delhi.
8. De Robertis EMF (2011) Cell and Molecular Biology, 8th edition, Lippincott Williams & Wilkins, New York.
9. Singh BD (2014) Genetics, Kalyani Publishers, Kolkata.
10. Alberts B (2014) Molecular Biology of the Cell, 6th edition, Garland Science Pub, New York. 


	

	BOB 604: PLANT AND Microbial Techniques                          Credits: 4                                 
	

	1. Principles of bright-field and fluorescence microscopy



2. Basics of scanning and transmission electron microscopy  



3. Culture media (for different group of microbes) and their sterilization Cryopreservation, batch and continuous cultures




4. UV-Visible and Fluorescence spectrophotometry



5. TLC and HPLC









6. GC-MS 









7. PCR










8. Microarray









9. Genomic and cDNA library







10. DNA sequencing: dideoxy nucleotide and automated sequencing methods            Isolation and purification of genomic DNA, RNA and plasmid


11. Isolation and purification of proteins





12. Basic concept of plant cell and tissue culture





13. Bioinformatics tools and their applications: BLAST, multiple sequence alignment
14. Basic statistics: Mean, median, mode, standard deviation, standard error, t-test


Suggested readings 
1. Dubey RC (2013) A Text Book of Biotechnology, 4th edition, S Chand & Co Ltd, New Delhi.
2. Green MR, Sambrook J (2000) Molecular Cloning: A Laboratory Manual, 4th edition, Cold Spring Harbor Laboratory Press, Cold Spring Harbor.
3. Bhojwani SS, Razdan MK (1996) Plant Tissue Culture: Theory and Practice, Elsevier, Amsterdam.
4. Baxevanis AD, Ouellette BFF (2005) Bioinformatics: A practical guide to the analysis of genes and proteins, 3rd edition, John Wiley and Sons, New Jersey.
5. Simpson MG (2010) Plant Systematics, 2nd edition, Elsevier Academic Press, Amsterdam.
6. Singh G (2012) Plant Systematics-Theory and Practice, 3rd edition, Oxford and IBH Publishing Co, New Delhi.
7. Karp G (2010) Cell Biology, 6th edition, John Wiley and Sons, New Jersey. 
8. Dubey RC, Maheshwari DK (2016) A Text Book of Microbiology, S Chand & Co Ltd, New Delhi.

9. Brown TA (2007) Gemones-3, 3rd edition, Garland Sci Publishing, New York.

10. Willey JM, Sherwood LM, Woolverton CJ (2014) Prescott’s Microbiology, 9th edition, MacGraw Hill International, New York.
	

	
	

	
	

	BOB 605: Lab work based on Course BOB 601    
Plant Metabolism, Biochemistry and Biotechnology                       Credits:2

	1. Chromatographic separation and comparative analysis of photosynthetic pigments in plants.

2. Chromatographic separation of amino acids. 

3. Preparation of standard graph and estimation of DNA by diphenylamine test.

4. Preparation of standard graph and estimation of RNA by orcinol test.

5. Preparation of standard graph and estimation of protein by Bradford method.

6. Study on the effects of light/dark on the nitrate reductase enzyme.

7. To study the time dependent activity of urease enzyme.

8. Study on the effects of different concentrations of urea on urease activity.

9. Determination of different concentrations of urease enzyme on its activity.

10. Preparation of standard graph and estimation of carbohydrates by anthrone reagent method.

11. Demonstration of electrophoretic and blotting instruments. 

BOB 606: Lab work based on Course BOB 602                                       Credits:2

	Section A: Microbiology

1. Staining method of microorganisms

2. Preparation of culture medium, sterilization and cultivation of bacteria and fungi.

3. Study and enumeration of soil bacteria/microflora using MPN

4. Study of growth of unicellular microorganism by turbidometric method.

5. Methylene blue reduction test of milk.

6. Demonstration of certain metabolic activates:

i. Fermentation of carbohydrates

ii. Catalase activity

7. Determination of minimum inhibitory concentrations of antibiotics and toxins.
Section B: Plant Pathology

1. Isolation and identification of plant pathogenic fungi
2. Study of the following plant pathogens:
i. Sclerospora graminicola

ii. Peronospora parasitica
iii. Erysiphe polygoni
iv. Uromyces pisi 

v. Melampsora lini

vi. Ustilago tritici

vii. Sphacilotheca sorghi/U. hordeii

viii. Tolyposporium penicillariae 
ix. Fusarium oxysporum f. sp. lycopersici

3. Symptoms of bacterial blight
4. Symptoms of mosaic 

5.  Little leaf of brinjal



	BOB 607: Lab work based on Course BOB 603           

Cytogenetics and Evolutionary Processes                                         Credits:2    
1. Acquaintance with common fixatives and nuclear stains

2. Study of karyotype in root-tip cells: Allium cepa (symmetrical) and Vicia faba / Aloe vera (asymmetrical)

3. Study of meiosis in pollen mother cells (PMCs) of Allium cepa buds

4. Study of translocation complexes in PMCs of Rhoeo discolor buds

5. Study of polytene chromosomes in the salivary glands of Drosophila / Chironomus larvae

6. Study of sex-chromosomes in PMCs of  Coccinia indica buds

7. Study of the effects of colchicine: (a) C-mitosis and (b) polyploidy in dividing root-tip cells of Allium cepa
8. Study of problems connected with Mendelian laws of inheritance and the interaction of genes performing Chi-square test

9. Karyotype analysis using microphotographs of metaphase squashes of suitable plant materials




END
SEMESTER -V

	BOB501: COMPARATIVE STUDIES OF CRYPTOGAMS                 Credits: 4
	

	Section A: Algae

9. Classification (Fritsch's system) of algae and general characteristics of major classes     







     

10. Pigmentation and storage products




                      

11. Thallus organization and evolutionary tendencies
                                            

12. Reproduction and life history types with reference to Chlorophyceae, Phaeophyceae, Rhodophyceae and Cyanophyceae                                              

Section B: Fungi

1. General features of fungi and their classification (Ainsworth's system)
    

2. Structure, reproduction and life cycles of representative classes of fungi
                              

3. Types of fungal spores and mode of their liberation 

4. Evolutionary trends in fungi    

5. Economic importance of fungi  





            

Section C: Bryophytes and Pteridophytes

1. Classification of Bryophyta and Pteridophyta                        




2. Life histories of bryophytes with reference to Cyathodium, Notothylus, Sphagnum and Polytrichum





3. general account of evolution of sporophyta





4. Life history of Psilotum, Isoetes, Adiantum and  Marsilea        
5. General account on stelar evolution in Pteridophyta






	

	BOB502: COMPARATIVE STUDIES OF PHANEROGAMS             Credits: 4
	

	Section A: Gymnosperms






   

5. General account of morphology and reproduction of the following: Zamia, Ginkgo, Biota and Gnetum


       

6. General account of Williamsonia and Pentoxylon


7. Phylogenetic trends in Gymnosperms

 

8. Distribution of living Gymnosperms in India    



                       
Section B: Angiosperms

4. Classification of Angiosperms (Hutchinson) and general account of numerical taxonomy and chemotaxonomy

5. Distinguishing characters of the following families and their economic importance: Rutaceae, Combretaceae, Asteraceae, Convolvulaceae, Scrophulariaceae, Verbenaceae, Polygonaceae, Euphorbiaceae, Zingiberaceae, Liliaceae, Cyperaceae

6. Embryology: General account of polyembryony, apomixis and experimental                    embryology with   reference to anther and embryo culture

	

	BOB503: PLANT ECOLOGY, ENVIRONMENTAL POLLUTION AND TOXICOLOGY 

                                                                                                                        Credits: 4
	

	Section A: Plant Ecology 

1. Population: Patterns of population dispersion, population growth, r and k-selection strategies, population regulation, mechanisms of differentiation

7. Community: Community characteristics and their analyses, species diversity and indices, the concept of ecological niche 

8. Ecosystem: Concept, components and organization; primary productivity and its measurement; energy flow; nutrient cycling (C, N and P) 

9. Mechanisms of ecological succession; individualistic and holistic models of succession; trends of succession, concept of climax

Section B: Environmental Pollution and Toxicology 

10. Environmental pollution
(iv) Water Pollution: Sources and kinds, impact of pollution on aquatic ecosystems, eutrophication  

(v) Air Pollution: Sources and kinds, impact of air pollution on plants and ecosystems

(vi)  Soil Pollution: Sources and kinds, impact on plants and ecosystems

11. Ecotoxicology: Concept of toxicity, types of toxicants and their ecological implications, dose-response relationship, indices of toxicity, factors affecting toxicity; biomagnification.  
	


SEMESTER- VI 

	BOB 601: PLANT METABOLISM, BIOCHEMISTRY AND                 Credits: 4
BIOTECHNOLOGY                                                                                     
                                                                                                                
	

	9. Biosynthesis of carbon compounds: sucrose, starch, cellulose. 

10. Sulphur and phosphorus metabolism: Activation and assimilation of sulphur, energy-rich phosphorus compounds; ATP synthesis. 

11. Nitrogen metabolism: The enzyme nitrogenase, substrates for nitrogenase, mechanism; Nitrate metabolism: Uptake and reduction into ammonia, ammonia assimilation. 

12. Nucleic acids: Structure and properties of different forms of DNA and RNA, DNA replication, DNA damage and photorepair.

13. Protein structure and synthesis: Basic aspects of protein conformation, protein synthesis- transcription (mRNA processing), translation (activation of amino acids, initiation, elongation, termination and release of peptides), post-translational modification of proteins. 

14. Enzymes: Mechanism of enzyme action, coenzymes, allosteric enzyme, isozymes. 

15. Biotechnological tools and techniques: Basic principles of electrophoresis and blotting, cloning vectors, molecular cloning of nucleic acid fragments. 
16. Recombinant DNA technology: Transgenic plant production, genetically modified crops and their importance.    

                                                                                                                                          
	

	BOB 602: MICROBIOLOGY AND PLANT PATHOLOGY                   Credits: 4
	

	Section A: Microbiology

8. Introduction to Archaea and Bacteria: A general account of Halobacteria, Thermoplasma, Agrobacterium and Mycoplasmas

9. Growth of microorganism in batch and continuous culture; measurement of microbial growth

10. General account of bacteriophages and their nucleic acids; structure and replication of LPP1, TMV and retroviruses

11. Mechanism of transformation, conjugation and transduction in bacteria

12. Fermentation technology for production of lactic acid and acetic acid

13. Interactions of plant growth promoting microorganisms

14. Nitrogen fixation by free-living and symbiotic microorganisms, Rhizobium-legume interaction, genetics of nodulation.
Section B: Plant Pathology
8. Modes of infection

9. Host- pathogen interaction: toxins and enzymes

10. Defense mechanisms in plants 
11. Physiology of parasitism
12. Environmental variables regulating disease development, transmission and spread of plant diseases.

13. Principles of plant disease control: cultural control, chemical control, biological control and integrated disease development.

14. Causal organisms,  symptoms, disease cycle and control of the following plant diseases: Green ear disease of bajra, downy mildew of crucifers, powdery mildew of shisham, rust of pea and linseed, smut of bajra, wilt of tomato, bacterial blight of rice, mosaic of sugarcane and little leaf of brinjal.  

	

	BOB 603: CYTOGENETICS AND EVOLUTIONARY PROCESSES

                                                                                                                       Credits: 4                                                                                                     
	

	9. Chromosome structure: Physical, chemical, ultrastructural and molecular organisation.                                  

10. Chromosome rearrangements: Meiotic configurations and genetic consequences of deletion, duplication, inversion and translocation; permanent translocation heterozygosity.                                      

11. Sources and consequences of numerical variations in chromosomes: Aneuploidy- monosomics, trisomics, nullisomics; Polyploidy- autopolyploids, allopolyploids, segmental allopolyploids and autoallopolypolids, status of allopolyploids in plant evolution.  

12. Mutatagenesis: Mutation and mutagens, types of mutation, molecular basis of mutation, physical and chemical mutagens and mechanism of their action.                                                                                                                                                                                                                                                                                                                 

13. Karyotype: Classical and modern concepts of karyotype and its components, karyotype changes in speciation and evolution of plant species, trends of karyotype evolution in natural plant population.            

14. Gene mapping: Physical mapping- deletion, somatic cell fusion and in situ hybridization; Genetic mapping- linkage analysis.                                                                                                                                                                                                                             

15. Multiple allele and multiple gene inheritance: Multiple allelism; multiple alleles and gene concept: ABO and Rh blood groups in man, eye colour in Drosophila and self sterility in plants; Multiple gene inheritance; quantitative character, kernel colour in wheat and skin colour in human beings.  

16. Cytoplasmic inheritance: Maternal influence- coiling in snail shells, plastid inheritance in Mirabilis jalapa, kappa particles in Paramecium and petites in fungi.    
                                                                     
	

	BOB 604: PLANT AND Microbial Techniques                          Credits: 4                                 
	

	15. Principles of bright-field and fluorescence microscopy




16. Basics of scanning and transmission electron microscopy  



17. Culture media (for different group of microbes) and their sterilization Cryopreservation, batch and continuous cultures




18. UV-Visible and Fluorescence spectrophotometry



19. TLC and HPLC









20. GC-MS 









21. PCR










22. Microarray









23. Genomic and cDNA library







24. DNA sequencing: dideoxy nucleotide and automated sequencing methods            Isolation and purification of genomic DNA, RNA and plasmid



25. Isolation and purification of proteins





26. Basic concept of plant cell and tissue culture





27. Bioinformatics tools and their applications: BLAST, multiple sequence alignment
28. Basic statistics: Mean, median, mode, standard deviation, standard error, t-test



	

	B. Sc. (HONS.) BOTANY

Department of Botany, Banaras Hindu University

PROPOSED DISTRIBUTION OF DIFFERENT COURSES AND CREDITS IN VARIOUS SEMESTERS
SEMESTER-I

Course Code

Title

Credits

BOB101

Cryptogams

4

BOB102

Lab work based on Course BOB101

2

Total

6

SEMESTER-II

Course Code

Title

Credits

BOB201

Microbiology, Plant Pathology, Cytology  and Genetics

4

BOB202

Lab work based on Course BOB201

2

Total

6

SEMESTER-III

Course Code

Title

Credits

BOB301

Plant Ecology and Physiology 

4

BOB302

Lab work based on Course BOB301

2

Total

6

SEMESTER-IV

Course Code

Title

Credits

BOB401

Phanerogams

4

BOB402

Lab work based on Course BOB401

2

Total

6

SEMESTER-V

Course Code

Title

Credits

BOB501

Comparative Studies of Cryptogams

4

BOB502

Comparative Studies of Phanerogams

4

BOB503

Plant Ecology, Environmental Pollution and Toxicology

4

BOB504

Lab work based on Course BOB501

2

BOB505

Lab work based on Course BOB502

2

BOB506

Lab work based on Course BOB503

2

BOB 507

Field Study

2

Total

20

SEMESTER-VI

Course Code

Title

Credits

BOB601

Plant Metabolism, Biochemistry and  Biotechnology

4

BOB602

Microbiology and Plant Pathology

4

BOB603

Cytogenetics and Evolutionary Processes

4

BOB604

Plant and Microbial Techniques

4

BOB605

Lab work based on Course BOB601

2

BOB606

Lab work based on Course BOB602

2

BOB607

Lab work based on Course BOB603

2

Total

22

Grand Total

66


	

	
	

	

	


