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UNDER GRADUATE PROGRAMME
CHOICE BASED CREDIT SYSTEM (CBCS -2020)
(W.E.F.from 2020…..)

SYLLABUS
(According Re- Revised Regulation of CBCS)

B. Sc. BOTANY HONOURS
B. Sc. BOTANY Honours (Semester I)

	Course
	Name of Paper
	No. of credits
	Full Marks
	End Semester Exam

	
	
	
	
	Full Marks
	Pass Marks

	CC- 1 Theory
	Microbiology, Fungi, Plant Pathology
	4
	70
	70
	28

	CC - 2 Theory
	Algae & Bryophytes 
	4
	70
	70
	28

	CC (P) - 1 Practical
	Practical based on CC 1 & CC 2
	4
	60
	60
	24

	GE – 1 Theory
	Chemistry/Zoology
	4
	70
	70
	28

	GE (P) – 1 
Practical
	Practical based on  
GE (P) - 1
	2
	30
	30
	12

	AECC1 Compulsory
	MIL Communication
	2
	50
	50
	20

	
	Total Credits
	20
	350
	350
	




B. Sc. BOTANY Honours (Semester II)

	Course
	Name of Paper
	No. of credits
	Full Marks
	End Semester Exam

	
	
	
	
	Full Marks
	Pass Marks 

	CC - 3 Theory
	Pteridophyte & Gymnosperm 
	4
	70
	70
	28

	CC - 4 Theory
	Taxonomy
	4
	70
	70
	28

	CC (P) - 2 Practical
	Practical based on CC – 3 & CC - 4  
	4
	60
	60
	24

	G E - 2
	 Chemistry/Zoology
	4
	70
	70
	28

	GE (P) - 2
	Practical based on  
GE (P) - 1
	2
	30
	30
	12

	AECC2 Compulsory
	Environmental Science
	2
	50
	50
	20

	
	Total Credits
	20
	350
	350
	



CC Core Course (Botany)
GE General Elective
AECC Ability Enhancement Compulsory Course 


B. Sc. BOTANY Honours (Semester III)
	Course
	Name of Paper
	No. of credits
	Full Marks
	End Semester Exam

	
	
	
	
	Full Marks
	Pass Marks

	CC5 Theory
	Anatomy & Embryology 
	4
	70
	70
	28

	CC6 Theory
	Economic Botany & Ethnobotany
	4
	70
	70
	28

	CC7 Theory
	Plant Physiology
	4
	70
	70
	28

	CC (P) - 3 Practical
	Practical based on 
CC- 5, CC -6, CC -7
	6
	30+30+30
	30+30+30
	12+12+12

	Generic Elective -3
	Chemistry/Zoology
	4
	70
	70
	28

	GE (P) - 3
	Practical based 
GE - 3
	2
	30
	30
	12

	SEC 1
	Ethnobotany
	2
	50
	50
	20

	
	Total Credits
	26
	450
	450
	



B. Sc. BOTANY Honours (Semester IV)

	Course
	Name of Paper
	No. of credits
	Full Marks
	End Semester Exam

	
	
	
	
	Full Marks
	Pass Marks

	CC8 Theory
	Plant Metabolism
	4
	70
	70
	28

	CC9 Theory
	Plant Biochemistry
	4
	70
	70
	28

	CC10 Theory
	Plant Biotechnology
	4
	70
	70
	28

	CC10 Practical
	Practical based on CC 8, 
CC 9 & CC 10
	6
	30+30+30
	30+30+30
	12+12+12

	Generic Elective - 4
	Chemistry/Zoology
	4
	70
	70
	28

	GE (P) - 4
	Practical based GE - 4
	2
	30
	30
	12

	SEC2
	Mushroom Culture Technology
	2
	50
	50
	20

	
	Total Credits
	26
	450
	450
	



CC Core Course (Botany)
GE General Elective
SEC Skill Enhancement Course 


B. Sc. BOTANY Honours (Semester V)

	Course
	Name of Paper
	No. of credits
	Full Marks
	End Semester Exam

	
	
	
	
	Full Marks
	Pass Marks

	CC11Theory
	Cytogenetic & Plant Breeding
	4
	70
	70
	28

	CC12 Theory
	Cell &Molecular Biology
	4
	70
	70
	28

	CC (P) - 5
	Practical based on CC12
	4
	60
	60
	24

	DSE - 1 Theory
	Biofertilizers
	4
	70
	70
	28

	DSE - 2 Theory
	Plant Breeding
	4
	70
	70
	28

	DSE (P) - 1
	Practical based on 
DSE – I & 2
	4
	60
	60
	24

	
	Total Credits
	24
	400
	400
	



B. Sc. BOTANY Honours (Semester VI)

	Course
	Name of Paper
	No. of credits
	Full Marks
	End Semester Exam

	
	
	
	
	Full Marks
	Pass Marks

	CC13 Theory
	Ecology 
	4
	70
	70
	28

	CC14 Theory
	Environmental Biology 
	4
	70
	70
	28

	CC (P) - 6
	Practical based on CC14
	4
	60
	60
	24

	DSE - 3
Theory
	Horticulture
	4
	70
	70
	28

	DSE- 4
Theory 
	[bookmark: _GoBack]Biostatistics
	4
	30
	30
	12

	DSE (P)
	DSE-project
	4
	100
	100
	40

	
	Total Credits
	24
	400
	400
	



CC Core Course (Botany)
DSE Discipline Specific Elective


Part I

-------------------------------------------------------------------------------------------------------------
SEMESTER I
-------------------------------------------------------------------------------------------------------------

Generic Elective (GE-1)
(Microbiology, Algae & Fungi)
Full Marks: 70			Credits: 4				Time: 03 Hours
In all ten question of equal value will be set, out of which a student shall have to answer five questions. Q1 will be compulsory, consisting of 10 questions of one mark each. Any four questions shall have to be answered by the examinees out of the remaining eight questions carrying 15 marks each.

 MICROBIOLOGY
1. Classification of Kingdoms and their criteria (Whittaker 1969)
1. Virus- General structure & Economic importance
1. Bacteria – Modern concept about bacterial cell structure & Economic importance
1. Role of microbes in nitrogen fixation
  ALGAE
              1. General characteristics of Algae & Classification of Algae:
2. Structure and life history of the following genera:
                Nostoc, Oedogonium, Vaucheria and Batrachospermum
   FUNGI
               1. Introduction – General characters of Fungi and their Classification; 
2. Life cycle of Albugo,Penicillium &Alternaria
3. Important Plant diseases of Jharkhand; Etiology, symptoms and control of the 
 following diseases: 
  (i).Late blight of potato
 (ii). Loose smut of wheat
(iii). Red rot of sugar cane
                         (iv). Citrus canker 
                          (v). Tobacco mosaic virus

Botany Practical (Semester – I)
 (Based on CC1 & CC2)
CC (P) - 1


Full Marks: 100				Credits: 4				Time: 6 Hrs

1. Gram staining of bacteria							           (10)
1. Study the symptom and identify two Plant disease
    (Alternate material to be provided)                                                                       (15) 
1. Morphological and structural details of the forms belonging to Algae & Fungi  by preparing temporary stained microscopic slide preparation & studies  
                                                                                                                          (2x10=20)
1. Comment upon the Spots ( 5)                                                                              2x5 = 10
1. Field Study Report:                                                                                                        05
1. Viva Voce:                                                                                                                     10
1. Class record, Herbarium, Chart, Model etc:                                                                   05 


Suggested Readings
1. Kumar, H.D. (1999). Introductory Phycology. Affiliated East-West. Press Pvt. Ltd. Delhi. 2nd edition.
1. Tortora, G.J., Funke, B.R., Case, C.L. (2010). Microbiology: An Introduction, Pearson Benjamin Cummings, U.S.A. 10th edition.
1. Sethi, I.K. and Walia, S.K. (2011). Text book of Fungi & Their Allies, MacMillan Publishers Pvt. Ltd., Delhi.
1. Alexopoulos, C.J., Mims, C.W., Blackwell, M. (1996). Introductory Mycology, John Wiley and Sons (Asia), Singapore. 4th edition.
1. Raven, P.H., Johnson, G.B., Losos, J.B., Singer, S.R., (2005). Biology. Tata McGraw Hill, Delhi, India.
1. Parihar, N.S. (1991). An introduction to Embryophyta Kumar, H.D. (1999). Introductory Phycology. Affiliated East-West. Press Pvt. Ltd. Delhi. 2nd edition.





Generic Elective- 2: (GE-II)
(Bryophytes, Pteridophytes, Gymnosperms & Taxonomy)

Full Marks: 70			Credits: 4				Time:03 Hours
In all ten question of equal value will be set, out of which a student shall have to answer five questions. Q1 will be compulsory, consisting of 10 questions of one marks each. Any four questions shall have to be answered by the examinees out of the remaining eight questions carrying 15 marks each.

BRYOPHYTES
1. General Characteristics features 
1. Structure, life history of the genera:- 
	 Riccia, Marchantia, Anthoceros, & Funaria
1. Sterilization of sporogenous tissues in Bryophytes 
1. Economic importance of  Bryophytes
  PTERIDOPHYTES 
            1. General Characteristics features 
1. Morphology, anatomy and reproduction of following genera:
Selaginella & Marsilea 
1. Fossil pteridophytes:-Rhynia
   GYMNOSPERM
1. Morphology and  anatomy of following genera:
Pinus & Ginkgo 
1. A brief idea about the Fossils Plants of Rajmahal area (Jharkhand)
    TAXONOMY
            1. Classification of plants as proposed by Benthem & Hooker and Hutchinson  
            2. Diagnostic features and economic importance of following families: 
               Apocynaceae,  Euphorbiaceae, , Liliaceae & Poaceae


Botany Practical (Semester – I)
 (Based on CC1 & CC2)
CC (P) - 1
Full Marks: 60				Credits: 4				Time: 6 Hrs
      
   1. Study the symptom and identify two Plant diseases
    (Alternate material to be provided)   					2X10=20                                                                     
    2. Morphological and structural details of the forms belonging to Bryophytes, Pteridophytes  
        and Gymnosperms by preparing temporary stained microscopic slide preparation & studies  
                                                                                                                         (3X10=30)
    3. Description & Identification of the family of the given Angiospermic material in semi- 
       technical words (Floral characters, V. S. of flower, section of ovary, Floral Diagram and
       floral formula and systematic position according to Bentham & Hooker’s system of 
       Classification)  										(15)

     4. Comment upon the Spots ( 5)                                                                             2x5 = 10
      5. Field Study Report:                                                                                                      05
     6.  Viva –voce examination                                                                                                10
7. Class record, Herbarium, Chart, Model etc:                                                                  20 Suggested Readings
       1. Kumar, H.D. (1999). Introductory Phycology. Affiliated East-West. Press Pvt. Ltd. Delhi. 2nd 
                  edition.
       2. Tortora, G.J., Funke, B.R., Case, C.L. (2010). Microbiology: An Introduction, Pearson Benjamin 
           Cummings, U.S.A. 10th edition.
       3. Sethi, I.K. and Walia, S.K. (2011). Text book of Fungi & Their Allies, MacMillan Publishers Pvt.
 Ltd., Delhi.
       4. Alexopoulos, C.J., Mims, C.W., Blackwell, M. (1996). Introductory Mycology, John Wiley and 
          Sons (Asia), Singapore. 4th edition.
        5. Raven, P.H., Johnson, G.B., Losos, J.B., Singer, S.R., (2005). Biology. Tata McGraw Hill, Delhi, 
          India.
        6. Parihar, N.S. (1991). An introduction to Embryophyta Kumar, H.D. (1999). Introductory  
   Phycology. Affiliated East-West. Press Pvt. Ltd. Delhi. 2nd edition.

      -------------------------------------------------------------------------------------------------------------
SEMESTER II
-------------------------------------------------------------------------------------------------------------

Generic Elective 3: GE- III 
(Anatomy, Embryology, Economic Botany & Biochemistry)
Full Marks: 70			Credits: 4				Time:03 Hours
In all ten question of equal value will be set, out of which a student shall have to answer five questions. Q1 will be compulsory, consisting of 10 questions of one marks each. Any four questions shall have to be answered by the examinees out of the remaining eight questions carrying 15 marks each.
 ANATOMY
1. Meristem and Permanent tissues 
1. Normal and anomalous secondary growth of Nyctanthus ,Boerhavia, Dracaena & Tecoma
  EMBRYOLOGY
1. Microsporogenesis
1. Male Gametophyte
1. Macrosporogenesis 
1. Feamale Gametophyte (Types of Embryo sacs) 
1. Fertilization
   ECONOMIC BOTANY 
      1. Cereals – Brief idea about cultivation and uses of Rice, Maize & Wheat) 
      2. Legumes (Pulses) – general account with special reference to gram and Soyabean.
1. Beverages – tea (morphology, processing & uses) 
1. Oil & fats – general description with economic importance 
1. Fiber yielding plant – general description and economic importance of any five plants with their botanical name, family and parts which uses.
1. Spices – general description with special reference to clove & black pepper (botanical name, family, part of uses) 
     PLANT BIOCHEMISTRY
              1. Protein synthesis 
  2. Enzymes - Nature, properties, types, classification, mechanism of action and factors 
      enzyme activities 
Botany Practical based on Paper-GE-III
(CC (P) – IV)


Full Marks: 60				Credits: 4				Time: 6 Hrs

1. Internal anatomy of primary and secondary tissues (Both normal and abnormal) of Angiosperm plant (20)
1. Dissection of embryo from a developing seed. (20)
1. Identification of medicinal / Ethno botanically important plant and its uses. (10)
1. Comment upon the Spots (1- 5): 2x5 = 10

1. Field Study Report: 10

1. Viva Voce: 10

1. Class record, Herbarium, Chart, Model etc.: 10 


Suggested Readings


1. Simpson, M.G. (2006). Plant Systematics. Elsevier Academic Press, San Diego, CA, U.S.A.
1. Singh, G. (2012). Plant Systematics: Theory and Practice. Oxford & IBH Pvt. Ltd., New Delhi. 3rd edition.
 3. Bhatnagar, S.P. and Moitra, A. (1996). Gymnosperms. New Age International (P) Ltd Publishers, 
     New Delhi, India.
1. Parihar, N.S. (1991). An introduction to Embryophyta. Vol. I. Bryophyta. Central Book Depot,
    Allahabad.


-------------------------------------------------------------------------------------------------------------
SEMESTER III
-------------------------------------------------------------------------------------------------------------

 Generic Elective4: GE-IV
(Plant Physiology, Genetics & Molecular Biology)

Full Marks: 70			Credits: 4				Time: 03 Hours
In all ten question of equal value will be set, out of which a student shall have to answer five questions. Q1 will be compulsory, consisting of 10 questions of one mark each. Any four questions shall have to be answered by the examinees out of the remaining eight questions carrying 15 marks each.
PLANT PHYSIOLOGY
                 1. Plant-water relations, diffusion and osmosis
                 2. Absorption of water
                 3. Transpiration
GENETICTS AND MOLECULAR BIOLOGY
1. Morphology of Chromosomes including lampbrush chromosomes, B-chromosome and polytene chromosomes
1. Cell division:  Mitosis and Meiosis
1. Mendel’s experiments and principles of inheritance: back cross and test cross inheritance
1. Genetic code
1. Nucleic acids: compositions of nucleic acids  
1. DNA structure; A, B, Z forms of DNA






Botany Practical based on Paper-GE-IV
GE(P)-V
[bookmark: bookmark25]Full Marks: 90				Credits: 6				Time: 6 Hrs
1. Perform Biochemical test for Carbohydrate, Proteins and lipids from Given material (20)
1. Separation of pigments by paper chromatography (30)
1. Perform Physiological experiment  related Photosynthesis given to you by lot (30)
1. Comment upon the Spots (1- 5): 2x5 = 20
1. Temporary slide of Mitosis or meiosis is to prepared and at least two stages to be shown (10) 

1. Experiment on interaction of Gene & chi Square test (15) 
1. Field Study Report: 15

1. Viva Voce: 15

1. Class record, Herbarium, Chart, Model etc: 20 
Suggested Readings
1. Taiz, L., Zeiger, E., (2010). Plant Physiology. Sinauer Associates Inc., U.S.A. 5th Edition.
1. Hopkins, W.G Huner, N.P., (2009). Introduction to Plant Physiology. John Wiley & Sons, U.S.A. 4th Edition.
1. Bajracharya, D., (1999). Experiments in Plant Physiology- A Laboratory Manual. Narosa Publishing House, New Delhi. 
1. Bhojwani, S.S. & Bhatnagar, S.P. (2011). Embryology of Angiosperms. Vikas Publication House Pvt. Ltd. New Delhi. 5th edition.
1. Mauseth, J.D. (1988). Plant Anatomy. The Benjamin/Cummings Publisher, USA.
1. Fundamentals of plant physiology, V.K. Jain, S. Chand & Co.
             7. A Textbook of plant Physiology, Biochemistry and Biotechnology, S. K. Verma & 
                   Mohit Verma, S. Chand & Co.
             8. Plant Physiology, Taiz & Zeiger, Sineur Associates.
             9. Karp, G. 2010. Cell and Molecular Biology: Concepts and Experiments. 6th 
                  Edition. John Wiley & Sons. Inc.
            10. De Robertis, E.D.P. and De Robertis, E.M.F. 2006. Cell and Molecular Biology. 8th 
                 edition. Lippincott Williams and Wilkins, Philadelphia.
            11. Cooper, G.M. and Hausman, R.E. 2009. The Cell: A Molecular Approach. 5th  
                 edition. ASM Press & Sunderland, Washington, D.C.; Sinauer Associates, MA.
             12. Becker, W.M., Kleinsmith, L.J., Hardin. J. and Bertoni, G. P. 2009. The World of 
                   the Cell. 7th edition. Pearson Benjamin Cummings Publishing, San Francisco



[bookmark: bookmark39]DSE-1
BIOFERTILIZERS

Full Marks: 70			Credits: 4				Time:03 Hours
In all ten question of equal value will be set, out of which a student shall have to answer five questions. Q1 will be compulsory, consisting of 10 questions of one mark each. Any four questions shall have to be answered by the examinees out of the remaining eight questions carrying 15 marks each.
Unit: - 1. General account about the microbes used as biofertilizers- Rhizobium-isolation, identification, mass multiplication, and actinorrhizal symbiosis                   		(4 Lectures)
Unit: 2. Azospirillum-isolation and mass multiplication-carrier based inoculant. Azotobacter: classification, characteristics-crop response to Azotobacter inoculum, maintenance and mass multiplication.										 (8 Lectures)
Unit: 3. Cyanobacteria (Blue Green Algae): Azolla and Anabaena azollae association, nitrogen fixation, factors affecting growth, blue green algae and Azolla in cultivation.	(4 Lectures)
Unit:-4.Mycorrhizal association: types of mycorrhizal association, taxonomy, occurrence and distribution, phosphorus nutrition, growth and yield—colonization of VAM-isolation and inoculum production of Vam and its influence on growth and yield crop plants.	(8 Lectures)
Unit: 5. Organic farming: Green manuring and organic fertilizers, recycling of biodegradable municipal, agricultural and industrial wastes-bio compost making method, types and method of vermicomposting-field Application
[bookmark: bookmark43]Suggested Readings
1. Dubey, R.C., 2005. A Text book of Biotechnology S. Chand & Co. New Delhi
1. Kumaresan, V.2005 Biotechnology, Saras Publication, New Delhi
1. Johan Jothi Prakash, E.2004. Outlines of Plant Biotechnology. Emkay Publication, New Delhi.
1. [bookmark: bookmark47]Sathe, T. V. 2004 Vermiculture and Organic Farming, Daya Publication.
1. Subha Rao, N. S. 2000, Soil Microbiology, Oxford & IBH Publishers, New Delhi
1. Vayas, S.C.,Vayas, S and Modi, H.A. 1998 Bio-fertilizers and organic farming. Akta Prakashan, Nadiad 

DSE2
PLANT BREEDING
Full Marks: 70			Credits: 4				Time: 03 Hours
In all ten question of equal value will be set, out of which a student shall have to answer five questions. Q1 will be compulsory, consisting of 10 questions of one mark each. Any four questions shall have to be answered by the examinees out of the remaining eight questions carrying 15 marks each.
Unit: - 1. Plant Breeding: - Introduction and objectives. Breeding systems: modes of reproduction in crop plants. Important achievement and undesirable consequences of plant breeding.										(10 Lectures)
Unit- 2. Methods of crop improvement:  Introduction: Centres of origin and domestication of crop plants, plant genetic resources, Selection methods: For self-pollinated, cross- pollinated and vegetatively propagated plants, Hybridization: For self, cross and vegetatively propagated plants-Procedure, advantages and limitations.						(20 Lectures)
Unit: 3. Inbreeding depression and heterosis: - History, genetic basis of inbreeding depression and heterosis; Application. 								(7 Lectures)
Unit: 4.Crop improvement and breeding: Role of mutations: Polyploidy: Distant hybridization and role of biotechnology in crop improvement. 					(7Lectures) 
. 

[bookmark: bookmark58]Suggested Readings
1. Singh, B. D. (2005). Plant Breeding: Principles and Methods. Kalyani Publishers. 7th edition.
1. Bhojwani, S.S. and Razdan, M.K., (1996). Plant Tissue Culture: Theory and Practice. Elsevier Science Amsterdam. The Netherlands.
1. Glick, B.R., Pasternak, J.J. (2003). Molecular Biotechnology- Principles and Applications of recombinant DNA. ASM Press, Washington.
1. Chaudhari, H. K. (1984). Elementary Principles of Plant Breeding. Oxford-IBH. 2nd edition

DSE-3
HORTICULTURE
Full Marks: 70			Credits: 4				Time: 03 Hours
In all ten question of equal value will be set, out of which a student shall have to answer five questions. Q1 will be compulsory, consisting of 10 questions of one mark each. Any four questions shall have to be answered by the examinees out of the remaining eight questions carrying 15 marks each.
Unit: 1. Introduction: scope and importance, Branches of horticulture, Role in rural economy and employment generation: Importance in food and nutritional security; Urban horticulture and ecotourism.
Unit 2: Ornamental Plants: - Types, classification (annual, perennials, climbers and trees): identification and salient features of some ornamental plants [rose, marigold, orchids, poppies, tuberose, sages, cacti and succulents (opuntia, agave & spurges)]. Ornamental flowering trees [Indian laburnum, gulmohar, Jacaranda, fishtail, Semul and Coraltree].
Unit 3. Fruit and vegetative crops:-Production, origin and distribution; Description of plants and their economic products; Management & marketing of vegetative 7 fruit crops; identification of some fruits & vegetative varieties [citrus, banana, mango, chillies and cucurbits].
Unit 4. Horticultural techniques: - Application of manure, fertilizers, nutrients and PGRs; Weed control; Bio fertilizers, bio pesticides; Irrigation methods [drip irrigation, surface irrigation, furrow and border irrigation]: Hydroponics: Propagation Methods: asexual [grafting, cutting, layering, budding], sexual [seed propagation], scope & limitations
Unit 5. Disease control and Mangement: field and post-harvest diseases: identification of deficiency symmptoms, remedial measures & nutritional management practices. Quarantine practices
Unit 6. Field trip: Field visits to gardens, standing crop sites, nurseries, vegetable gardens and horticultural fields at IARI or other suitable locations.

 



DSE-4
BIOSTATISTICS
Full Marks: 70			Credits: 4				Time: 03 Hours
In all ten question of equal value will be set, out of which a student shall have to answer five questions. Q1 will be compulsory, consisting of 10 questions of one mark each. Any four questions shall have to be answered by the examinees out of the remaining eight questions carrying 15 marks each.
Unit 1. Biostatistics: Definition-statistical methods-basic principles. Variables-measurement, functions, limitations and uses of statistics.
Unit 2. Collection of data(Primary & Secondary): types and methods of data collection procedures-merits & demerits. Classification, tubulation and presenattion of data-sampling methods.
Unit 3.: measures of central tendency- Mean, median, mode, geometric mean-merits & demerits, standard deviation, mean deviation, quartile deviation-merits & demerits.
Unit 4.: Statistical inference: Hypothesis-simple hypothesis-student “t” test and chi square test











SEC-I
ETHNOBOTANY
Full Marks: 70			Credits: 4				Time: 03 Hours
In all ten question of equal value will be set, out of which a student shall have to answer five questions. Q1 will be compulsory, consisting of 10 questions of one mark each. Any four questions shall have to be answered by the examinees out of the remaining eight questions carrying 15 marks each.
Unit 1: Ethnobotany: Introduction, concept, scope and objectives. Ethnobotany as an interdisciplinary science. The relevance of ethnobotany in the present context: Major & minpor ethnic groups or tribals of India and their life styles. Plants used by the tribals: (a). Food Plants (b). intoxicants and beverages (c). Resins and oils-their uses
Unit 2.: Methodology of Ethnobotanical studies: (a). Field work (b). Herbarium (c). Ancient Literature (d). Temples & sacred places
Unit 3.: Role of ethnobotany in modern Medicine:- Medico-botanical sources in India; significance of the following plants in ethno botanical practices (along with their habitat and morphology): (a) Azadirachta indica (b). Ocimum sanctum (c). Vitex negundo (d). Gloriosa superba (e). Tribulus terrestris (f). Pongamia pinnata (g). Cassia auriculata (h). Indigofera tinctoria.
  Role of ethno batany in modern medicine with special example to Rauvolfia serpentina, Trichopus zeylanicus, Artemisia, Withania somnifera.
  Role of ethnic groups in conservation of plant genetic resources. Endangered taxa and forest management
Unit 4.: etnobatany and legal aspects: Ethnobatany as a tool to protect interests of ethnic groups. Sharing of wealth concept with few examples from India. Intellectual Property Rights and Traditional knowlegde.
Suggested Readings
1. S.K. Jain, Manual of Ethnobotany, Scientific Publishers, Jodhpur, 1995
2. S.K.Jain (ed). Glimpses of Indian ethnobotany, Oxford and IBH, New delhi-1981
3. lone et al. Palaeoethnobatany
4. S.K.Jain (ed.) 1989. Methods and approaches in ethnobotany. Society of ethnobatanists, Lucknow, India
5. S.K.Jain 1990. Cotribution of Indian ethnobotany, Scientific  publishers, Jodhpur
6. Colton C.M.1997. Ethnobotany-practices and application. John Wiley and sons- Chichester
7. 



















SEC-II
MUSHROOM CULTURE TECHNOLOGY
Full Marks: 70			Credits: 4				Time: 03 Hours
In all ten question of equal value will be set, out of which a student shall have to answer five questions. Q1 will be compulsory, consisting of 10 questions of one mark each. Any four questions shall have to be answered by the examinees out of the remaining eight questions carrying 15 marks each.
Unit1: Introduction, history, Nutritional and medicinal value of edible mushrooms. Poisonous mushrooms. Types of edible mushrooms available in India-Volvariella volvacea, Pleurotus citrinopileatus, Agaricus bisporus
Unit 2: Cultivation Technology: Infrastructure: substrates (locally available) Polythene bag, vessels, inoculation hook, inoculation loop, low cost stove, sieves, culture rack, mushroom unit (Thatched house), water sprayer, tray, small polythene bag. Pure culture: Medium sterilization, preparation of spawn, multiplication. Mushroom bed preparation-paddy straw, sugarcane trash, maize straw, banana leaves. Factors affecting the mushroom bed preparation-Low cost technology, Composting technology in mushroom production.
Unit3: Storage and nutrition: Short-term storage (Refrigeration-up to 24 hours), Long term storage (canning, pickels, papads) drying, storage in salt solutions. Nutrition-proteins-amino acids, mineral elements nutrition-Carbohydrates, Vitamins.
Unit 4: Food Preparation: Types of food prepared from mushroom. Research Centres-National level & Regional level. Cost benefit ratio-Marketing in India and abroad, Export value.
Suggested Reading
1. Marimuthu, T. Krishnamoorthy, A.S. Sivaprakasam, K. and Jayarajan, R. (1991) Oyster  
    Mushrooms, Department of Plant Pathology, Tamil Nadu agricultural University, Coimbatore.
2. Swaminathan, M. (1990). Food and Nutrition, Bappco, the Bangalore Printing and Publishing 
    Co. Ltd.., No. 88, Mysore Road, Bangalore-560018
3. Tewari, Pankaj Kappor, S.C., (1988). Mushroom Cultivation, Mittal Publications, Delhi.
4. Nita Bahl (1984-1988) Hand book of Mushrooms, II edition, Vol I & Vol. II


Botany Practical (Semester – VI)
(Based on  CC13 & CC14)
Full Marks: 60				Credits: 4				Time: 6 Hrs


1. Quantitative analysis of herbaceous vegetation of the college campus for frequency and comparison with Raunkiaer’s frequency distribution law (15)

1. Ecological anatomy of the given material (10)
 
1. Comment upon the Spots (1- 5): 2x5 = 10

1. Field Study Report: 05

1. Viva Voce: 10

1. Class record, Herbarium, Chart, Model etc: 10 


Suggested Readings

1. Kormondy, E.J. (1996). Concepts of Ecology. Prentice Hall, U.S.A. 4th edition.

1. Sharma, P.D. (2010) Ecology and Environment. Rastogi Publications, Meerut, India. 8th edition.




[bookmark: bookmark68]
Practical
1. Mendel’s laws through seed ratios. Laboratory exercises in probability and chi- square.
1. Chromosome mapping using point test cross data.
1. Pedigree analysis for dominant and recessive autosomal and sex linked traits.
1. Incomplete dominance and gene interaction through seed ratios (9:7, 9:6:1, 13:3, 15:1, 12:3:1, 9:3:4).
1. Study of aneuploidy: Down’s, Klinefelter’s and Turner’s syndromes through photographs.
1. Photographs/Permanent Slides showing Translocation Ring, Laggards and Inversion Bridge.
1. Hybridization techniques - Emasculation, Bagging (For demonstration only).
1. [bookmark: bookmark69]Induction of polyploidy conditions in plants (For demonstration only).

Suggested Readings

1. Gardner EJ, Simmons MJ, Snustad DP (2008). Principles of Genetics. 8th Ed. Wiley - India.
1. Snustad, D.P. and Simmons, M.J. (2010). Principles of Genetics, John Wiley & Sons Inc., India. 5 edition.
1. Klug WS, Cummings MR, Spencer, C, Palladino, M (2011). Concepts of Genetics, 10th Ed., Benjamin Cummings
1. Griffiths, A.J.F., Wessler, S.R., Carroll, S.B., Doebley, J. (2010). Introduction to Genetic Analysis. W. H. Freeman and Co., U.S.A. 10th edition.
1. Pierce BA (2011) Genetics: A Conceptual Approach, 4th Ed., Macmillan Higher Education Learning
1. Singh, B.D. (2005). Plant Breeding: Principles and Methods. Kalyani Publishers. 7th edition.
1. Chaudhari, H.K. (1984). Elementary Principles of Plant Breeding. Oxford - IBH. 2nd edition.
1. Acquaah, G. (2007). Principles of Plant Genetics & Breeding. Blackwell Publishing
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