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National Education Policy (NEP)

Choice Based Credit System (CBCS) 

Programme Skeleton and Syllabus of 

Open Elective (OE) 

Life Sciences
(Biotechnology, Botany, Microbiology and Zoology)

Implemented from 

Academic Year 2023-24

Credit Distribution: UG Programme 

	 
	Type of Courses  
	III Yr
	IV Yrs (Honours)
	IV Yrs

Research 

	Major 

Marathi
	Discipline-Specific Courses (DSC) 
	46
	74
	66

	
	Discipline Specific Elective (DSE)
	08
	16
	16

	
	Skill Enhancement Courses (SEC)
	06
	06
	06

	
	Vocational Skill Courses (VSC)
	08
	08
	08

	
	On-Job Training (OJT)
	04
	08
	04

	
	Field Project (FP)
	04
	04
	04

	
	Community Engagement and Service (CEP)
	02
	02
	02

	
	Research project
	00
	00
	12

	
	Research Methodology
	00
	04
	04

	
	Indian Knowledge System
	02
	02
	02

	
	Total (I, II and III Year) 
	80
	124
	124

	Minor 
	Minor
	20
	20
	20

	Other

Courses  
	Open Elective (OE)/ Multidisciplinary Courses 
	12
	12
	12

	
	Co-Curricular Courses
	08
	08
	08

	
	Ability Enhancement Courses
	08
	08
	08

	
	Value Education Courses
	04
	04
	04

	
	Total
	132
	176
	176


Bucket list of Open Elective Courses (OE) offered by the college 

	Sr. No.
	 School/Department
	Department
	Credits/Course
	Courses
	Total Credits

	1. 
	Marathi
	Marathi
	03
	04
	12

	2. 
	Hindi
	Hindi
	03
	04
	12

	3. 
	English
	English
	03
	04
	12

	4. 
	Economics
	Economics
	03
	04
	12

	5. 
	Social Sciences
	History, Political Science 

Sociology, Defense Studies
	03
	04
	12

	6. 
	Mental and Moral Sciences
	Philosophy 

Psychology
	03
	04
	12

	7. 
	Music
	Music 
	03
	04
	12

	8. 
	Commerce 
	Commerce 
	03
	04
	12

	9. 
	Management
	BBA and BBA (CA)
	03
	04
	12

	10. 
	Chemical Science 
	Chemistry 
	03
	04
	12

	11. 
	Life Sciences
	Botany, Zoology, Microbiology, and Biotechnology 
	03
	04
	12

	12. 
	Physical Sciences
	Physics and Electronics 
	03
	04
	12

	13. 
	Mathematical Science
	Mathematics and Statistics 
	03
	04
	12

	14. 
	Computational Science 
	CASAS
	03
	04
	12

	15. 
	Media Studies
	Communication Studies and Animation 
	03
	04
	12

	16. 
	Earth and Environmental Science 
	Geography and Environmental Science 
	03
	04
	12


List of OE under the Faculty of Science 

Open for Commerce and Humanities(Arts)

	Sr. No.
	Offering Departments 
	OE-01
	OE-02
	OE-03
	OE-04

	
	Credits 
	03
	03
	03
	03

	1. 
	Chemical Science 
	ABC
	ABC
	ABC
	ABC

	2. 
	Life Sciences
	ABC
	ABC
	ABC
	ABC

	3. 
	Physical Sciences
	ABC
	ABC
	ABC
	ABC

	4. 
	Mathematical Science
	ABC
	ABC
	ABC
	ABC

	5. 
	Computational Science 
	ABC
	ABC
	ABC
	ABC

	6. 
	Media Studies
	ABC
	ABC
	ABC
	ABC

	7. 
	Earth and Environmental Science 
	ABC
	ABC
	ABC
	ABC


List of OE under the Faculty of Commerce

Open for Humanities (Arts) and Science 

	Sr. No. 
	Offering Departments 
	OE-01
	OE-02
	OE-03
	OE-04

	
	Credits 
	03
	03
	03
	03

	1.
	Commerce 
	ABC
	ABC
	ABC
	ABC

	2.
	Management
	ABC
	ABC
	ABC
	ABC


List of OE under the Faculty of Humanities(Arts)

Open for Commerce and Science 

	Sr. No. 
	Offering Departments 
	OE-01
	OE-02
	OE-03
	OE-04

	
	Credits 
	03
	03
	03
	03

	1. 
	Marathi
	ABC
	ABC
	ABC
	ABC

	2. 
	Hindi
	ABC
	ABC
	ABC
	ABC

	3. 
	English
	ABC
	ABC
	ABC
	ABC

	4. 
	Economics
	ABC
	ABC
	ABC
	ABC

	5. 
	Social Sciences
	ABC
	ABC
	ABC
	ABC

	6. 
	Mental and Moral Sciences
	ABC
	ABC
	ABC
	ABC

	7. 
	Music
	ABC
	ABC
	ABC
	ABC


Programme Framework (Courses and Credits): Open Elective (OE) in Life Sciences

	Sr. No.
	 Year
	Semester
	Level
	Course Type
	Course Code 
	Title 
	Credits

	1. 
	I
	I
	4.5
	OE-01
	OE-01
	Biotechnology for sustainable development
	03

	2. 
	I
	II
	4.5
	OE-02
	OE-02
	Plant and human welfare
	03

	3. 
	II
	III
	5.0
	OE-03
	OE-03
	Microbiology for human welfare
	03

	4. 
	II
	IV
	5.0
	OE-04
	OE-04
	Wildlife conservation
	03
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Department of Biotechnology and Wine, Brewing and Alcohol Technology

Open Elective Course

	Title of the Course: Biotechnology for Sustainable Development

	Year: I
	Semester: I

	Course

Type 
	Course Code
	Credit Distribution
	Credits
	Allotted Hours
	Allotted Marks

	
	
	Theory
	Practical
	
	
	

	
	
	
	
	
	
	CIE
	ESE
	Total

	OE-1
	OE-1
	03
	00
	03
	45
	30
	70
	100


Learning objectives:

1) Develop a foundational understanding of biotechnology and its applications through the study of biotechnological techniques.

2) Explore the historical milestones in biotechnology to understand significant achievements and breakthroughs that have shaped the field.

3) Examine applications of biotechnology in plant and animal biotechnology.

4) Understand the role of biotechnology in medical diagnosis, treatment, environmental conservation and cleanup.

Course outcomes:

1)  Students will understand the fundamental principles and processes of biotechnology, including traditional and modern techniques, and their applications in various fields.

2)  Students will know the key milestones in the field of biotechnology and their impact on scientific advancements and societal development.

3)  Students will be able to analyze the applications of biotechnology in plant and animal biotechnology.

4)  Students will be able to evaluate the role of biotechnology in medical diagnosis, treatment, environmental management, and waste management.

	Unit I: Introduction to Biotechnology                                                                                                    
Introduction to biotechnology and sustainable development, Biotechnology in day to day life, Milestones in the field of Biotechnology, Traditional and Modern Biotechnology, Principles and processes of Biotechnology, Global sustainable development goals. 

Unit II:  Industrial Biotechnology                                                                                                             

Fermentation technology, Enzyme and useful metabolites production, Biofertilizers and Biopesticides production



	 (08)

  (07)


	Unit III: Plant Biotechnology

Plant Tissue culture technology and its applications, Genetically modified organisms (GMOs) in Agriculture, Need of genetically modified plants and animals

Unit IV: Animal Biotechnology 
Animal Tissue culture technology and its application, Production of vaccines and recombinant proteins, Role of Biotechnologist and recent developments in the field.
	(07)

(08)

	Unit V: Medical Biotechnology 

Disease diagnosis, Disease treatment-gene, stem cell, enzyme and hormone therapy 

Unit VI: Environmental Biotechnology 

Waste Management: Biotechnology in solid waste management (industrial or domestic case study), Biotechnology in waste water management (industrial or domestic case study)
	(05)

(10)

	Biofuel: Waste-to-Energy Solutions (industrial or domestic case study), Conservation biotechnology, Biosafety of GMOs and Bioethics
Suggested reading:

1. "Biotechnology: Expanding Horizons" by B. D. Singh  (ISBN-10: 8173717199, ISBN-13: 978-8173717190)

2. “Plant Tissue Culture: Basic and Applied” by Timir Baran Jha (Author), Biswajit Ghosh (ISBN-10 8173714886, ISBN-13 978-8173714887

3. "Introduction to Biotechnology" by William J. Thieman and Michael A. Palladino  (ISBN-10: 0321611136, ISBN-13: 978-0321611130)

4. "Genetically Modified Crops and Agricultural Development" edited by Matin Qaim and David Zilberman, (ISBN-10: 9400745227, ISBN-13: 978-9400745225)  

5. "Medical Biotechnology" by Judit Pongracz and Attila Lorincz (ISBN-10: 0123985297 ISBN-13: 978-0123985296)  

6. "Environmental Biotechnology: Principles and Applications" by Bruce Rittmann and Perry L. McCarty  (ISBN-10: 0073403038, ISBN-13: 978-0073403038)
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Syllabus 

Open Elective (OE) 

	Title of the Course: Plant and Human Welfare

	Year: I
	Semester: II

	Course

Type 
	Course Code
	Credit Distribution
	Credits
	Allotted Hours
	Allotted Marks

	
	
	Theory
	Practical
	
	
	

	
	
	
	
	
	
	CIE
	ESE
	Total

	OE-2
	OE-2
	03
	00
	03
	45
	30
	70
	100


Learning Objectives:

To study economic importance of plant. 
To understand conservation, ecosystem and sustainability of plants
Course Outcome:

On completion of this course, the students will be able to 

1. To make the students familiar with economic importance of diverse plants that offer resources to human life.

2. To make the students known about the plants used as-food, medicinal value and also plant source of different economic value . 

3. To generate interest amongst the students on plants importance in day today life, conservation, ecosystem and sustainability.

UNIT-I Origin of Cultivated Plants                                                                                        (3)                                      

Concept of Centres of Origin, their importance with reference to Vavilov’s work. Examples of major plant introductions. Crop domestication and loss of genetic diversity (Only conventional plant breeding methods 

UNIT-II  Legumes: 









    (2)
General account (including chief pulses grown in Karnataka- red gram, green   gram, chick pea, soybean).                                                                             

UNIT-III Cereals: 









    (3)
Wheat and Rice (origin, evolution, morphology, post-harvest processing &   uses).Green revolution. Brief account of millets and their nutritional importance.  

UNIT-IV Fruit: 









    (3)

Origin, distribution, classification, and utilization of Fruits: mango, banana, citrus, guava, grapes apple, cashewnut and walnut

Fumigatories and masticatories: tobacco, betelvine, areacanut                                                  
UNIT-V Cash crops: 








    (4)
Morphology, new varieties and processing of sugarcane, products and by-products of sugarcane industry. Natural Rubber –cultivation, tapping and processing.                             
Spices: 










    (6)
Listing of important spices, their family and parts used, economic importance with special reference to Karnataka. Study of fennel, cumin,clove, black pepper and cardamom.                                                                                                                    
Beverages: Tea,Coffee (morphology, processing & uses) Plantation crops: coconut, cocoa                                                                                                                           Oils : General description, Botanical name, family & uses. : groundnut, coconut, sunflower and mustard, castor, safflower, oil palm, and linseed,. Neem oil              
Essential Oils: 









    (4)
General account. Extraction methods of sandal wood oil, rosa oil and eucalyptus oil. Economic importance as medicine, perfumes and insect repellents.  
UNIT VI Narcotics: 









    (5)
Cannabis, coca and opium, dye, tannin, gum and resin yielding plants;                                                                  
UNIT VII Fibers: 









    (4)
Classification based on the origin of fibers Morphology, processing and uses; Cotton, jute, silk cotton, sun silk cotton, sunnhemp, agave, flax                                 
UNIT VIII Forests: 









    (5)

Forest and forest products. Community forestry. Concepts of reserve forests, sanctuaries and national parks with reference to India. Endangered species and red data book. Principles and methods of conservation, in situ and ex situ methods.            
UNIT IX Plant Quarantine 








   (1)
Principles, objectives and relevance of plant quarantine                
Suggested reeadings
1. Kochhar, S.L. (2012). Economic Botany in Tropics. New Delhi, India: MacMillan & Co. 

2. Wickens, G.E. (2001). Economic Botany: Principles &Practices. The Netherlands: Kluwer Academic Publishers. 

3. Chrispeels, M.J. and Sadava, D.E. (1994) Plants, Genes and Agriculture.Jones& Bartlett - Publish
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