Semester |
Discipline Specific Elective Courses

Title of the Course: ENVIRONMENTALMICROBIOLOGY/AND BIOREMEDIATION [T]
Course Code: MIC-521

Number of Credits: 3, Theory
Contact hours: 45
Effective from Academic Year: 2022-23

Prerequisites It is assumed that the students have a basic knowledge of ecosystem
structure and environmental pollution.

Objective: To introduce the concepts of microbial diversity, community structure,
role of microorganisms in biogeochemical cycles, sustainable
development and bioremediation.

Content:

1. Microbial Ecology (15)

Ecosystems: Concept of ecosystem, habitat, econiche. Components 4
and functioning of ecosystem, Microbial interactions with biotic
environment. Ecological pyramids, energy flow, food chain and food
web. Concepts of microbial guild, r and k selection concept, role of
microbes in ecological succession.
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microorganisms towards sustainable development; Microorganisms
for clean energy.

Biomonitoring and microbial bioremediation of pollutants.

(15)

Application of microorganisms for pollution Biomonitoring-biotracers
and biosensors, microbes as Bioindicators.

Bioremediation technologies: Microorganisms for bioremediation of
oil  spills  (biodegradation, bioaugmentation, biostimulation,
biosurfactants) heavy metals, xenobiotics (biotransformation, co-
metabolism) and recalcitrant pesticides.

Waste water treatment plants: Primary, secondary and tertiary
treatment of waste water. Concept of microbial consortia and
microbial biofilms in waste management and pollution abatement.

Valorization of agro waste: Containing lignin, cellulose and pectin.
Intimate coupling of photocatalysis and microbial biodegradation
(ICPB) for advanced treatment of organic pollutants.

Pedagogy:

Lectures/tutorials/assignments
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Course Outcomes

Demonstrate the role of microorganisms in biogeochemical cycling
of nutrients.

Apply the principles of bioremediation for sustainable
development.

Correlate the microbial diversity with community structures
Compare the different econiches and their microbial diversity.




