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I. Objectives: By the end of this course the learner has to: 

1.​ Gain awareness on hypotheses about the origin of life on Earth, and structure and 
multiplication of viruses. 

2.​ Identify and describe the unique characteristics and significance of special types of 
bacteria. 

3.​ Describe the structure, classification, and reproductive methods of eubacteria. 
4.​ Tell the types of soil microorganisms and explain their interactions with each other, plants, 

and soil components. 
5.​ Identify and differentiate between beneficial and harmful activities microbes in different 

fields. 

II. Course Outcomes: On completion of this course students will be able to: 

1.​ Illustrate the origin of life on Earth and diversity, multiplication and economic value of 
viruses. 

2.​ Deliberate the general characteristics, and economic importance of special groups of 
bacteria. 

3.​ Explain the structure, nutrition, reproduction and significance of eubacteria. 
4.​ Evaluate the interactions of soil microbes among themselves and with plants. 
5.​ Compile the value and applications of microbes in various fields. 

Course Syllabus:  

Unit-1: Origin of life and Viruses 10 Hrs. 

1.​ Origin of life, concept of primary Abiogenesis; Miller and Urey experiment.; discovery of 
microorganisms, Pasteur experiments, germ theory of diseases; three domain – six 
kingdom classification of Carl Woese. 

2.​ Shape and symmetry of viruses; structure of TMV and Gemini virus. 
3.​ Lytic and lysogenic cycles of T-even phages; a brief account of prions, viroids and virusoids. 
4.​ Transmission of plant viruses and their control; significance of viruses in production of 

vaccines and bio-pesticides. 

Unit-2: Special groups of Bacteria 7 Hrs. 

1.​ General characteristics, and economic importance of following special groups of bacteria: 
a) Archaebacteria ​ b) Actinomycetes ​ c) Phytoplasma ​ d) Cyanobacteria 

2.​ Culture and cultivation of Spirulina 

Unit-3: Eubacteria 8 Hrs. 

1.​ Occurrence, distribution and cell structure of eubacteria; classification of Eubacteria based 
on nutrition 

2.​ Reproduction- asexual (binary fission and endospores) and bacterial recombination 
(conjugation, transformation, and transduction). 

3.​ Economic importance of Eu-bacteria with reference to their role in Agriculture and industry 
(fermentation and medicine). 



Unit-4: Soil microbes – interactions 10 Hrs. 

1.​ Distribution of microorganisms in soil; factors influencing the soil microflora; role of 
microorganisms in soil fertility. 

2.​ Microbial interactions: symbiosis, neutralism, commensalism, competition, antagonism, 
synergism, parasitism and predation. 

3.​ Microorganisms of rhizosphere, phyllosphere and spermosphere; microbial interactions and 
their effect on plant growth. 

Unit-5: Beneficial and harmful microbes 10 Hrs. 

1.​ A brief account of symptoms of viral diseases in plants; Tungro disease in paddy. 

2.​ A summary of symptoms of bacterial diseases in plants; Citrus canker. 

3.​ Microorganisms as food; probiotics and prebiotics; products from microorganisms, 
Metabolites, enzymes, and antibiotics. 

4.​ Bacterial and Cyanobacterial biofertilizers – their applications; Bacterial biopesticides and 
their applications. 

IV. Text Books: 

1.​ Bhattacharjee, R.N., (2017) Introduction to Microbiology and Microbial Diversity, Kalyani 
publishers, New Delhi. 

2.​ Dubey, R.C. & D. K. Maheswari (2013) A Text Book of Microbiology, S. Chand & Company 
Ltd., New Delhi 

3.​ Toshiwal, R.L. (2007) Agricultural Microbiology, Agrobios (India), Jodhpur 

V. Reference Books: 

1.​ Pelczar Jr., M.J., E.C.N. Chan & N. R. Krieg (2001) Microbiology, Tata McGraw-Hill Co, 
New Delhi 

2.​ Presscott, L. Harley, J. and Klein, D. (2005) Microbiology, Tata McGraw-Hill Co. New Delhi. 

3.​ Gyaneshwar, A.D., G.J. Parekh, and V.S. Reddy (2004) Agricultural Microbiology: Plant-Soil 
Interactions, Research Signpost, Kerala, India 

4.​ Zaki A. Shuler and Zainul Abid (2014) Agricultural Microbiology: Principles and 
Applications, CRC Press, Boca Raton, Florida, USA 

VI. Suggested activities and evaluation methods: Unit-1: Activity: Collecting scientific 
literature on historical developments in microbiology. Evaluation method: Evaluating the report 
based on a rubric. Unit-2: Activity: Group discussion on various groups of special bacteria. 
Evaluation method: Assessment of active participation, soft skills, communication skills, 
collaborative skills, time management etc., of a group or a student based on a rubric.  

Unit-3: Activity: Presentation or poster summarizing the classification of Eu-bacteria based on 
nutrition. Evaluation method: Assessment based on accuracy and understanding.  

Unit-4: Activity: Microscopic observation of bacterial samples from soil/ phylloplane in their native 
place/ college campus. Evaluation method: Evaluating the report on characteristics and 
classification of eubacteria.  

Unit-5: Activity: Visit to Agriculture/Horticulture universities to learn about biofertilizers and 
biopesticides. Evaluation method: Evaluating the report submitted by the student based a rubric. 
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I. Course Outcomes: On successful completion of this practical course, student shall be able to: 

1.​ Take all necessary precautions in the microbiology laboratory. 

2.​ Handle the instruments and prepare media for laboratory work. 

3.​ Identify various microbes through microscopic observations. 

II. Laboratory/Field exercises: 

1.​ Study the principle and applications of important instruments (autoclave, hot air oven, 
incubator, Inoculation loop, Inoculation needle, membrane filter, laminar air flow system, 
colony counter. biological safety cabinets, BOD incubator, pH meter) used in the 
microbiology laboratory. 

2.​ Study of Viruses (TMV and Gemini) using electron micrographs/ models. 

3.​ Microscopic study of Cyanobacteria using temporary/permanent slides. 

4.​ Study of Archaebacteria, Actinomycetes and Phytoplasma using permanent slides/ electron 
micrographs/diagrams. 

5.​ Microscopic study of Eubacteria using temporary/permanent slides. 

6.​ Gram staining technique of Bacteria. 

7.​ Demonstration of culture and cultivation of Spirulina. 

8.​ Tungro in Paddy and Citrus canker. 

 
 
 
 
 
 
 
 
 
 
 
 

  


