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BHARATHIDASAN  UNIVERSITY,        TIRUCHIRAPPALLI – 620 024. 

          B.Sc. Microbiology          Course Structure under CBCS 

(For the candidates admitted from the academic year 2016-2017 onwards) 
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Inst. 
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Hours 
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I 

I 
Language Course–I (LC) – 

Tamil*/Other Languages ** # 
  6 3 3 25 75 100 

II 
English Language Course - I 

(ELC) 
  6 3 3 25 75 100 

III 

Core Course–I (CC) Fundamentals of Microbiology 6 6 3 25 75 100 

Core Practical – I (CP) 
Fundamentals of Microbiology 

& Microbial Metabolism (P) 
3 - - - - - 

First Allied Course–I (AC) Biochemistry I 4 4 3 25 75 100 

First Allied Practical–II (AP) Biochemistry I and II (P) 3 - - - - - 

IV Value Education Value Education 2 2 3 25 75 100 

Total 30 18       500 

II 

I 
Language Course–II (LC)–

Tamil*/Other Languages ** # 
  6 3 3 25 75 100 

II 
English Language Course–II 

(ELC) 
  6 3 3 25 75 100 

III 

Core Course–II (CC) Microbial Metabolism 6 6 3 25 75 100 

Core Practical – I (CP) 
Fundamentals of Microbiology 

& Microbial Metabolism (P) 
3 3 3 40 60 100 

First Allied Practical–II (AP) Biochemistry-I & II (P) 3 3 3 40 60 100 

First Allied Course–III (AC) Biochemistry II 4 2 3 25 75 100 

IV Environmental Studies Environmental Studies 2 2 3 25 75 100 

Total 30 22       700 

III 

I 
Language Course – III (LC)–

Tamil*/Other Languages ** # 
  6 3 3 25 75 100 

II 
English Language Course-III 

(ELC) 
  6 3 3 25 75 100 

III  

Core Course – III (CC) Immunology 6 6 3 25 75 100 

Core Practical– II (CP) 
Immunology &Introductory 

Virology (P) 
3 - - - - - 

Second Allied Course–I (AC) Biostatistics 4 4 3 25 75 100 

Second Allied Practical-II (AP) 
Biostatistics and Bioinformatics 

(P) 
3 - - - - - 

IV 

Non Major Elective I-for those 

who studied Tamil under Part-I 

a)  Basic Tamil for  

other  language students 

b)  Special Tamil for those 

who studied  Tamil upto +2 

but opt for other languages 

in degree programme 

Mushroom Technology 2 2 3 25 75 100 

Total 30 18       500 
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IV 

I 
Language Course –IV (LC) - 

Tamil*/Other Languages ** # 
  6 3 3 25 75 100 

II 
English Language Course – IV 

(ELC) 
  6 3 3 25 75 100 

III 

Core Course – IV (CC) Introductory Virology 5 5 3 25 75 100 

Core Practical– II (CP) 
Immunology & Introductory 

Virology (P) 
3 3 3 40 60 100 

Second Allied Practical-II (AP) 
Biostatistics and Bioinformatics 

(P) 
3 3 3 40 60 100 

Second  Allied Course - III(AC) 
Bioinformatics and Computer 

Applications In Biology 
3 2 3 25 75 100 

IV 

Non Major Elective II-for 

those who studied Tamil under 

Part I 

a)  Basic Tamil for other  

language students 

b)  Special Tamil for those 

who studied  Tamil upto +2 

but opt for other languages 

in degree programme 

Biofertilizer Technology 2 2 3 25 75 100 

Skill Based Elective - I Skill Based Elective - I 2 2 3 25 75 100 

Total 30 23       800 

V 

III 

Core Course  – V (CC) Medical Microbiology 5 5 3 25 75 100 

Core  Course – VI (CC) 
Agricultural and 

Environmental Microbiology 
5 5 3 25 75 100 

Core Course  – VII (CC) 
Molecular Biology and 

Microbial Genetics 
6 5 3 25 75 100 

Core Practical– III (CP) 

Medical Microbiology, 

Agricultural and 

Environmental Microbiology 

& and Molecular Biology 

Microbial Genetics (P) 

3 3 3 40 60 100 

Major Based Elective   – I  
Fundamentals of Botany and 

Zoology 
5 5 3 25 75 100 

IV 

Skill Based Elective – II Skill Based Elective – II 2 2 3 25 75 100 

Skill Based Elective – III Skill Based Elective – III 2 2 3 25 75 100 

Soft Skills Development  Soft Skills Development 2 2 3 25 75 100 

Total 30 29       800 

VI 

III 

Core Course – VIII  (CC) Food Microbiology 6 6 3 25 75 100 

Core Course – IX (CC) Industrial Microbiology 6 6 3 25 75 100 

Core Practical– IV (CP) 
Food and Industrial 

Microbiology (P) 
6 5 3 40 60 100 

Major Based Elective  II 
Recombinant DNA 

Technology 
6 6 3 25 75 100 

Major Based Elective III 
Microbial Biotechnology and 

Bioethics 
5 5 3 25 75 100 

V 
Extension Activities Extension Activities - 1 - - - - 

Gender Studies Gender Studies 1 1 3 25 75 100 

Total 30 30       600 

Grand Total 180 140       3900 
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Language Part – I   - 4 
English Part –II   - 4 
Core Paper    - 9 
Core Practical  - 4 
Allied Paper    - 4 
Allied Practical  - 2 
Non-Major Elective  - 2 
Skill Based Elective  - 3 
Major Based Elective - 3 
Environmental Studies - 1 
Value Education  - 1 
Soft Skill Development - 1 
Gender Studies   - 1 
Extension Activities  - 1 (Credit only) 
 
* for those who studied Tamil upto 10th +2 (Regular Stream) 
 
 + Syllabus for other Languages should be on par with Tamil at degree level 
 
# those who studied Tamil upto 10th +2 but opt for other languages in degree level 
under Part I should study special Tamil in Part IV 

 
** Extension Activities shall be outside instruction hours 
 
Non Major Elective I and II – for those who studied Tamil under Part I 
 

a) Basic Tamil I and II for other language students 
b) Special Tamil I and II for those who studied Tamil upto 10th or +2 but opt for 

other languages in degree programme 
 
Note: 

Internal  Marks  External Marks 
 
1.  Theory     25    75 
2.  Practical     40    60 
3.  Separate passing minimum is prescribed for Internal and External marks 
 

FOR THEORY 
 
The passing minimum for CIA shall be 40% out of 25 marks [i.e. 10 marks] 
The passing minimum for University Examinations shall be 40% out of 75 marks [ 
i.e. 30 marks] 
 
FOR PRACTICAL 
 
The passing minimum for CIA shall be 40% out of 40 marks [i.e. 16 marks] 
The passing minimum for University Examinations shall be 40% out of 60 marks [ 
i.e. 24 marks] 

***** 
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CORE COURSE VI 

AGRICULTURAL AND ENVIRONMENTAL MICROBIOLOGY 
 
OBJECTIVES 

To provide the fundamental knowledge about the various scopes on 
Agricultural and Environmental microbiology and their concepts, Plant 
diseases, Aeromicrobiology, Aquatic microbiology, disposal of wastes and 
commercial aspects of soil microbiology. 
 
UNIT I  
 
Microorganisms in the rhizosphere, root surfaces and phylloplane -Biofertilizer 
– Advantages over chemical fertilizers, types,  production and - quality control 
of biofertilizers - Isolation,  mass inoculum production, field application, 
importance and marketing of bioinoculants – Rhizobium, Azotobacter,  
Azospirillum, Frankia,  Cyanobacteria, Azolla and  phosphate solubilizing 
microorganisms - Mycorrhizal biofertilizers.  

UNIT II  
 
Plant diseases (Mode of entry of pathogens, Symptoms, Disease cycle and 
control measures) Bacterial disease – Citrus canker - Fungal disease – Rust of 
wheat- Mycoplasmal disease – Grassy shoot of sugar cane -Viral disease – 
cauliflower mosaic- Microbial Pesticides – types and applications – 
Pseudomonas fluorescens, Bacillus thuringiensis, Trichoderma viride and  
Nuclear Polyhedrosis Virus (NPV). 
 
UNIT III  
 
Concepts of microbial ecology: Relationship between microorganism and 
different environments land, water and air. Microorganisms inhabiting extreme 
environments. Microbiology of air – distribution and sources. Droplet nuclei, 
aerosol, assessment of air quality. Brief account of air borne transmission of 
harmful microbes.  
 
UNIT IV  
 
Types of aquatic ecosystems: fresh water – ponds, lakes, streams. Marine 
habitats – estuaries, mangroves, deep sea. Zonations – upwelling – 
eutrophication – food chain. Potability of water – microbial assessment of water 
quality – water purification – brief account of water borne diseases.  
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UNIT V  
 
Types of wastes – characterization of solid and liquid wastes. Solid waste 
treatment – saccharification – gasification – composting, Utilization of solid 
wastes for mushroom production. Liquid waste treatment - Treatment methods 
– primary and secondary (anaerobic – methanogenesis) aerobic: trickling, 
activated sludge, oxidation pond – tertiary treatment. 
 
REFERENCES 
 
1. Agrios AG. Plant Pathology, Elsevier Academic Press, New Delhi. 2006. 
2. Baker WC and Herson DS. Bioremediation – McGraw Hill Inc., New York. 

1994. 
3. Burns RC and Slater JH. Experimental Microbial Ecology – Blackwell 

Scientific Publications, Oxford, London. 1982.   
4. Chatterji AK. Introduction to Environmental Biotechnology. Prentice-Hall of 

India Private Limited. 2005.  
5. Christon J Hurst. Manual of Environmental Microbiology, 2nd edition. 

American Society for Microbiology, Washington. 2002.   
6. Duncan Mara and Nigel Horen. The Handbook of water and waste water 

Microbiology. Academic press-An imprint of Elsevier. 2003. 
7. Ec Eldowney S, Hardman DJ and Waite S Pollution: Ecology and 

Biotreatment – Longman Scientific Technical.1993. 
8. Gareth M Evans and Judith C Furlong. Environmental Biotechnology-

Theory and Application, John Wiley and sons Ltd. 2003. 
9. Jogdand SN. Environmental Biotechnology, Himalaya Publishing House. 

New Delhi. 2010. 
10. Munn CB. Marine Microbiology- Ecology and Applications. Bios Scientific 

publishers, New York. 2004. 
11. Sambamurty A. Textbook of Plant Pathology, I.K. International Publishing 

House, New Delhi. 2009. 
 

***** 
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MAJOR BASED ELECTIVE III  
 

MICROBIAL BIOTECHNOLOGY AND BIOETHICS 
 
OBJECTIVES  
 
To provide the first- line knowledge of utilizing microbes for the industrial production 
of an array of economically viable products possessing a variety of human 
applications. 
 
UNIT I  
 
Biotechnology: Definition – Milestones in History - Scope of microbial biotechnology 
and its applications - Microbial production of pharmaceuticals – antibiotics, hormones 
(insulin), enzymes (streptokinase), recombinant vaccines (Hepatitis B vaccine) - Edible 
vaccine, Monoclonal antibodies.  
 
UNIT II  
 
Microbial production of biofertilizers – (Rhizobia, Azospirillum, Frankia and VAM). 
Microbial production of bio-pesticides (Bacillus thuriengiensis). Microbial production of 
bioplastics. Microorganisms in bioremediation: Degradation of xenobiotics.   
 
UNIT III 
 
Single cell protein (algae and yeast). Microalgal technology – Industrial cultivation 
methods of Spirulina – biotechnological potentials of Spirulina as: food and feed – fuel 
production from microalgae – pharmaceutically valuable compounds from microalgae. 
Commercial production of bio-ethanol and bio-diesel using lignocellulosic waste.  
 
UNIT IV  
 
Genetic engineering of plants: Ti plasmid vectors and gene transfer in plants – 
Development of insect, virus and herbicide resistant plants. Transgenic animals: 
methods of creating transgenic mice and sheep. Human gene therapy – in vivo and ex 
vivo gene therapy. 
 
UNIT V 
 
Intellectual Property Rights (IPR) - different types of IPRs - Principles of Bioethics (IB) - 
Definition of Ethics and Bioethics. - Ethics committee - Brief account on risks and 
ethics of modern biotechnology - Ethical concerns in human gene therapy - Ethical 
limits of animal use. Ethical issues at the beginning of life (abortion) – Ethical issues 
at the end of life (withholding and withdrawing medical treatment and euthanasia). 
 
REFERENCES 
 
1. Desmond ST Nicholl. An Introduction to Genetic Engineering, 2nd edition, 

Cambridge university press. 2002. 



41 

 

2. Erics Grace. Biotechnology unzipped-promises and realities. Joseph Henry press, 
Washington. 1997. 

3. Glick BR. and Pasternak JJ. Molecular Biotechnology, ASM press, Washington 
DC. 2001. 

4. Glick BR, Pasternak JJ and Patten CL. Molecular Biotechnology 4th edition, ASM 
Press. 2010. 

5. Satyanarayana U. Biotechnology. Books and Allied Pvt. Ltd. 2012. 
6. Dubey RC. A textbook of Biotechnology. S. Chand and Company Ltd. 2013. 
7. Ramawat KG and Shaily Goyal. Comprehensive Biotechnology. S. Chand and 

Company Ltd. 4th edition. 2009. 
8. Rema LP. 2006. Applied Biotechnology. MJP Publishers, Chennai.2006. 
9. Mukesh Pasupuleti. Molecular Biotechnology. MJP Publishers, Chennai.2006. 
10. Helen Kreuzer and Adrianne Massey. Recombinant DNA and Biotechnology, 

American Society for Microbiology, Washington. 1996. 
11. Old RW and Primrose SB. Principles of Gene Manipulation, 4th edition, Blackwell 

Scientific Publications, London. 1994. 
12. Prave P, Paust V, Sitting W and Sukatasch D. Fundamentals of Biotechnology. 

VCH verlasgesellschaftr - mbH, Weinhkeim. 2000. 
13. Trevan MD, Boffey S, Coulding KH and Stanbury P. Biotechnology – The basic 

principles – Tata McGraw Hill edition. 1990. 
14. Watson JD, Gilman M, Witkowski J, Zoller M.  Recombinant DNA- 2nd edition, 

Scientific American Books. 1992. 
15. Ratledge C and Kristiansen B. Basic Biotechnology, 2nd Edition, Cambridge 

University Press. 2001. 
16. Demain AL and Davies JE. Manual of Industrial Microbiology and Biotechnology, 

2nd Edition, ASM Press. 1999. 
17. Swartz JR. Advances in Escherichia coli production of therapeutic proteins. 

Current Opinion in Biotechnology, 12, 195–201. 2001. 
18. Willey JM, Sherwood LM, Woolverton CJ. Prescott, Harley and Klein’s 

Microbiology, 9th edition, Mc Graw Hill Publishers. 2014. 
19. Gupta PK. Elements of Biotechnology 2nd edition, Rastogi Publications.2009.  
20.  Glazer AN and Nikaido H. Microbial Biotechnology, 2nd edition, Cambridge 

University Press. 2007. 
21. Stanbury PF, Whitaker A and Hall SJ. Principles of Fermentation Technology 2nd 

edition, Elsevier Science. 1995. 
22. Crueger W and Crueger A. Biotechnology: A text Book of Industrial Microbiology 

2nd edition Sinauer associates, Inc. 1990. 
23. Nancy S Jecker, Albert R Jonsen and Robert A Pearlman. Bioethics- An 

introduction the history, methods and practice, 2nd edition. Jones and Bartlett 
Publishers. 2010. 

***** 


