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Unit I: Introduction to microbial world 




15 lectures 

· Histroy and development of microbiology (In brief) – contributions of Antoni van Leuwenhoek, Edward Jenner, Loius Pasteur, Robert Koch, De Bary and A. Flemming.

· Principles and modern approaches of bacterial taxonomy, General idea about Bergey’s Mannual, Three domain system by C. Woese (1991).

· Microbial nutrition, nutritional types, growth and metabolism. 
· Economic importance of bacteria with reference to their role in agriculture and industry (fermentation and medicine). 
· Economic importance of viruses with reference to vaccine production, role in research, medicine and diagnostics, as causal organisms of plant diseases.
Unit II: Viruses and Bacteria 





15 lectures 

· Viruses: General characteristics of viruses (size, symmetry, culture characteristics, general structure including concept of capsomere and peplomere, chemical composition), structure of TMV and T2; 
· Viral multiplication – Lytic cycle and Lysogeny (excluding regulation). Classification (by Baltimore)
· Brief idea about Prions and Viroids.

· Bacterial structure and function - Capsule, flagella, pili, cell wall (chemical composition and characteristics), plasma membrane, ribosomes, cytoplasmic inclusions (PHB, Volutin). Plasmids and bacterial chromosome, endospore (structure only); 
· General characteristics of domain Archaea, wall-less forms (Mycoplasmas)

· Basics of genetic recombination in bacteria: Transformation, Conjugation and Transduction. Artificial transformation. 

· Basic immunology (only outline) – Innate and acquired immunity, active and passive immunity, humoral (antibody mediated) and cellular (cell mediated) immunity, primary and secondary response, general structure of antibody and its types.

Unit III: Algae, Cyanophyta and Xanthophyta 



20 lectures 

Introduction; Habitat and distribution; thallus organization; origin and evolution of sex in algae; Life cycle patterns.

Broad outline of classification of Fritsch (1935) and Lee (2008) up to class and divisions respectively. Phylogenetic consideration.
Comparative account of: Cyanophyceae, Chlorophyceae, Charophyceae, Xanthophyceae, Bacillariophyceae,  Phaeophyceae, Rhodophyceae.
Cell structure and reproduction of Cyanophyceae and Diatoms. 
Life histories of Oedogonium, Trentepohlia, Chara, Vaucheria, Ectocarpus and Polysiphonia.
Unit IV: Algal Biotechnology





10 lectures
Economic importance of algae; Algal cultivation methods, Commercial cultivation and economic importance of green algae, brown and red algae.
Algae in pollution control (sewage treatment), Biofertilizer, Single Cell Protein (SCP), Biofuel, β-catotene production. 

Practical Microbiology 

· Demonstration of the functioning of Autoclave, Hot-air oven, Laminar air-flow, Filtration, Incubator and tools like inoculating loops/needles, petriplates, spreader, culture tubes etc.

· Preparation of standard bacteriological media (Nutrient agar and Nutrient broth).

· Preparation of slants, stabs and agar plates.

· Demonstration of Sub-culturing technique.  
· Microscopic examination of bacteria from natural habitats: curd and root nodules of   leguminous plants (simple staining only)

· Differential staining: Gram staining (Using standard E. coli and Bacillus cultures)

Phycology 

· Study of the following genera: Oscillatoria, Gloeotrichia, Scytonema, Oedogonium,Vaucheria and  Chara.
· Identification of all the genera included in the theoretical syllabus by their vegetative and reproductive structures
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