Theory Paper

T' Part A Introduction E
Program: Degree | Class :B.Sc. | Year: III | Session: 2023-24
Subject:: Industrial Microbiology
1 | Course Code S3INMBI1D
2 | Course Title Molecular Biology and Genetics of Microbes Group A Paper |
Theory
3 | Course Type (Core Course/ Discipline specific elective DSE
Discipline Specific Elective/
Elective/ Generic Elective
/Vocational/.....)
4 | Prerequisite (if any) To study this course, a student must have had subject
Industrial microbiology in Diploma.
5 | Course Learning outcomes | On successful completion of this course; the students will
(CLO) be able to understand &
1.Genetics and molecular basis ‘of.Micro-organism.
2. Nucleic acid megboliﬁgd DNA
3.Protein synthesi’w:@%gs&e& Regulation
4.Mutation and Genéi'&ggﬁgmbination in Bacteria
5.Recombinant DNA technology
6. Gene [nteraction and Fingerprinting
6 | Credit Value N\ 4
7 | Total Marks Max. Marks: 30 + 70 [ Min. Passing Marks: 35

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P:

Unit Topics
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Nitrogen _,;'Ng_c_l_g__é'ij;i-ﬁicid Metabolism and DNA
_-‘l'Nitrqg_'én"Metabolism , Nucleic Acid as genetic material
'DNA — Physical and Chemical Structure and different forms of

DNA

Types and Mechanism — Replication of DNA ( Conservative,
semi-conservative and dispersive mode of replication)
DNA Replication in Prokaryotes and Eukaryotes

DNA Topology, melting curve of DNA , & TM Value
Determination

RNA — Structure and types of RNA

2

Protein Synthesis and Gene Regulation

Ribosomes Structure and its role in protein synthesis
Protein Synthesis and operon concept lac and trip
Gene Structure and Function

Gene Regulation in Prokaryotes and Eukaryotes

3.

WY

e~



e Gene Expression Britten Davidson Model of Gene Expression

Mutation and Gene Recombination in Bacteria

e Mutation — Molecular Basis of Mutation, types of mutation.

Mode of action of physical and chemical & biological
mutagens. Reverse in mutation

e Gene Recombination in bacteria, transformation,
transduction and conjugation.

e Auxotrophs, Prototrophs and Em’s test F Factor , Hfr-
strain

e Genetic Mapping microbes and binary vectors. . *

Recombinant DNA Technology

Technology
Plasmids and Binary vectors
Use of vectors PBR 322, PUC, 8 phage ve%or ml34
(lemda).
e Use of Bacteria & Virus in g@‘ ?%gmeermg
e Cosmid, phgemic ti plas@ sV40, gene clothing in

Prokaryotes \w, A\
%

p
- -

R S & Y
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e Isolation of DNA. Enzyme used in recomln a@A o

Gene Interaction and Fingerprinting
e Extra chromoso:qj Genetic Material

e Genetic Interaction in microbes and analysis in microbial

pathogen

Overlapping of gene and silent gene

DNA Profiling - DNA Fingerprinting
‘Transposons, Blotting, Southern and Western.
‘DNA Damage & Repair

RDNA Products — Insulin, Interference and Immunotoxin

| Z-

Printing

Keywords/Tags:DNA Replication,

Protein Synthesis, Mutation, Recombinant DNA Technology, Finger

" Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
1. Introduction to Molecular Biology and Genetic Engineering —

Alessandra Sensi, Kakoli Ghosh, Andrea Sonmino
2. Molecular Biology by David P Clarke, Michelle R Mcgehen
3. Molecular Cell Biology Two Vol Set by Mousumi Debnath
4. Cell and Molecular Biology — N Arumugam
5. Molecular Cell Biology by Darnell James E

Oliver Brandenberg ,




6. M.P. Hindi Grant academy Publications

2. Suggestive digital platforms/ web links www.eshiksha.mp.gov.in

Suggested equivalent online courses: https://onlinecourses.swaxamZ.ac.in/cecZZ bt05/preview

~ Part D-Assessment and Evaluation

Maximum Marks : 100
Continuous Comprehensive Evaluation

Suggested Continuous Evaluation Methods:

CCE) : 30 Marks University Exam (UE): 70 Marks

ﬁnternal Assessment : Continuous Class Test Assignment/Presentation

Comprehensive Evaluation (CCE) 30

External Assessment : Section(A) : Very Short Questions .

University Exam Section Each) g A

Time : 03.00 Hours Section (B) : Short Questions .

Section (C) : Long Questions )
' Total 70

Any remarks/ suggestions: 2% 7D = 100
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Practical Paper

Part A Introduction

Program: Degree

[ Class :B.Sc.

T Year: III [ Session: 2023-24

Subject: Industrial Microbiology

1 Course Code S3IINMB1Q
2 Course Title Practical Molecular Biology a[rl%genetics of Microbes Group A
3 | Course Type (Core Course/ Discipline specific elective %]ij

Discipline Specific Elective/ ‘ 4

Elective/ Generic Elective

/Vocational/.....) X
4 | Prerequisite (if any) To study this cour udent must have had

the subject lndustrlal robiology in diploma

5 Course Learning outcomes On suEEessfu 'completlon of this course, the students

(CLO) ll‘b‘gbablq to:

N e sta\,genetlcs and molecular basis of Micro-
¢ % gahism

6 | Credit Value R 2
7 | Total Marks NMax. Marks: 100 | Min. Passing Marks:35

~ Part B- Content of the Course

Unit

Total No. of Lectures—Tutumals—"P;actlcal (in hours per week):L-T-P:
‘~= .

Topics™

No. of Lectures
(2 Hours Each)

_Study of Osmosis and Plasmolysis in bacterial cell
_g:—.fEffect of pH, temperature and salinity on the
growth of microbes

Effect of antibiotics on bacterial growth by paper
disc method

Measurement of microbes with help of stage and
ocular micrometer

Measurement of cell number of microbes with help
of colony counter / haemocytometer

Isolation of DNA from Bacteria

Immobilization of yeast cells by sodium alginate
method

Quantitative estimation of DNA by DPA Method
Quantitative estimation of RNA by orchizol
method

10. To study conjugation in bacteria




11. To transfer bacterial colonies by replica plating
method

12. Effect of UV Light on growth of Bacteria

13. To study antibiotic resistance in bacteria

14. Primary screening of Amylase / Protease products.

Keywords/Tags: Mlcroblal growth measurment parameters

Text Books Reférence Books, O'thei‘ i'esources

Suggested Readings: 1. A Handbook of Practical Microbiology. R.Saravanan, D-:LQ

Dhachinamoorthi, CH. MM. Prasada Rao Lambert Academic Publishing. . if,—g;‘f%xiv
|8 o ﬁ ‘q‘l?.l‘. %
2. Practical Handbook of Microbiology by Lorrence H Green (Editor), Emanuel Goldman CRC

\ ¥ AN

Press

Suggestive digital platforms/ web links wmv.eshiksha.mp.aov.ir&’

Suggested equivalent online courses:

Suggested Contmuoﬁé Evaluatlon Methoas. “\ e

Internal Assessment W&rks External Assessment Marks
Class Interaction /Quiz m Viva Voce on Practical
Attendance N 30 Practical Record File 70
Assignments (Charts/ Model Seminar / Rural Table work / Experiments
Service/ Technology Dissemination/ Report of
Excursion/ Lab Visits/ Survey / Industrial visit)
Total Marks : 100
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Theory Paper

Part A Introduction

Program: Degree

| C[as.s. :B.Sc.

| Year: IIT | Session: 2023-24

Subject: Industrial Microbiology

1 | Course Code S3INMB2D
2 | Course Title Environmental Microbiology and Bioremediation Group A
paper Il Theory
3 | Course Type (Core Course/ Discipline Specific Elective/ DSE
Discipline Specific Elective/
Elective/ Generic Elective
/Vocational/.....)
4 | Prerequisite (if any) To study this course, a student must have had this subject
Industrial Microbiology in Diploma.
5 | Course Learning outcomes | On successful completion of this’course, the students will
(CLO) be able to: \ k%
1.Environmental habitatef Microbes
2.Physiological Adaptatit Microbes
3.Water & Air Micrabiol
4.Biogeochemical Cyclinig (in relation to microbes)
5. Microbial Bioremediation
6 | Credit Value N N 4
7 | Total Marks MaxMarks: 30 + 70 | Min. Passing Marks: 35

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week):

e Terrestrial environment of microbes - Soil profile and soil
microflora, physical and chemical characteristics of soil. Soil
fertility and management of agricultural soil. Rhizosphere
and phyllosphere .

e Aquatic Environment — Water Borders and microflora of
freshwater and marine habitats.

e Atmospheric Environment — Different layers of atmosphere,
and aeromicroflora and dispersal of microbes.

e Extreme Habitats : Different unusual habitats and
extremophiles - Microbes thriving at high and low
temperature, pH, high hydrostatic and osmotic pressures.
Salinity and low nutrient levels.

e Toxic Photosynthetic microbes - microbial succession in
decomposition of plant organic matter.

L-T-P:
Unit Topics No. of
Lectures
(1 Hour Each)
1 R ahNe 12
Habitat. Environment of Microbes




2 12
Physiological Adaptation of Microbes

e Concept of environment in relation to microbes. Physiological
adaptation in microbes. Nature of microbial population in
different habitats.

e Microbial Interaction — Mutualism, synergism,
commensalism, competition, amensalism, nutrelism.

e Symbiotic and Asymbiotic interactions of microbes with
plants and animals and their role in ecosystem stability.

Micro Organism — as Indicators
Biotransformation and Biodegradation — Biofilms of living_
surfaces, biodegradation of plastics. % %&\; %» ‘

e Use of microbes as biofertilizers, composting, bioleac%g‘ﬁf\‘ I
gold & copper w i

N\ w\k
’ Water & Air Microbiology <<f .

e Sources of Water distribution of microoin water
system, water born disease. Py

e Treatment and safety of drmlglﬁggﬁmgtg, potable water.

Methods to detect potabjlity, ix:tq’ﬁamples. MPN Analysis.
Standard qualitative procggbgg resumptive test.

e Sampling of Airborne microorganisms. Analysis of bioaerosol
samples & fate & transform of microorganism in air borne
bacteria & endofoxin.

e Air borne virusé’%@

e Standard qualitative procedure presumptive test / mpn
analysis.

4 J 12
Biogeachemical Cycling

e Carbon Cycle — Microbial degradation of cellulose,
hemicellulose, lignin and chitin.

e Nitrogen Cycle — Nitrogen fixation, ammonification,
nitrifications, denitrification and nitrate reduction.

e Phosphorus Cycle — Phosphate immobilization and
solubilization
Sulphur Cycle — Microbes involved in sulphur cycle
Microorganism in composting

5 12
Microbial Bioremediations

e A waste management: Source and types of solid waste of

methods of solid waste disposal. (a) Liquid waste




management — (b) Nature composition and strength of
sewage. BOD & COD Primary, secondary tertiary treatment.
Management of municipal waste
Management of Agricultural waste
Bio pesticides — Production of Agricultural bacterial, viral
and fungus bio pesticides, microbial warfare on plants.

e Micro Arrays — Design and use for agriculture &
environmental application.

e PCR - Agricultural & environment application for soil
microbes.
Environmental policies and laws "
Remediation of organic and metal pollutants. %%%

ﬁ%, N

Keywords/Tags:2Environmental Habitats, Microbial Interaction, Waterborn th \Airborne
Microorganisms, Bmgeochemlcal Cycle, Bioremediation *g

“Part C-Learning Resources

Text Books Reference Books, Other resou%es

Suggested Books:
1. Environmental microbiology — A.H. Verma &M.G.Evans ( Google Book)

2. Environmental Microbiology for engineers Volodymyr Vanov

3. A text book of environmental microbiology Pradipta K Mohapatra.

4. Manual of Environmental microbiology Christan J Tearst, Ronald L Crawford, Jay L
Garland, David A Lipson. o \

Environmental Microbiolo% XK

£

Environmental Microbiolo
Pierre Caumettc, Phh{pe Lebaron, Robert Matheran.
7. Environmental Micro lg!ogy P.D. Sharma

8. Environmental Microbiology K. Vijaya Ramesh.

9.M.P. Hindi Granth academy Publications

Ry
b &
b

2. Suggestive digitaiﬁblatforms web links www.eshiksha.mp.gov.in

Suggested equivalent online courses: https://onlinecourses.nptel.ac.in/noc20 cel7/preview
https://onlinecourses.nptel.ac.in/noc21 bt22/preview

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks : 100

Continuous Comprehensive Evaluation (CCE) : 30 Marks University Exam (UE): 70 Marks
Internal Assessment : Continuous Class Test Assignment/Presentation ; 30 J

Comprehensive Evaluation (CCE)
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External Assessment :
University Exam Section
Time : 03.00 Hours

Section(A) : Very Short Questions Questions

Section (B) : Short Questions
Each)
Section (C) : Long Questions Total 70

Any remarks/ suggestions:
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Practical Paper {?’
Program: Degree Class :B.Sc. | Year: III | Session: 2023-24
Subject:Industrial Microbiology
1 | Course Code S3IINMB2Qr=

2 Course Title PracticalEnyiranmental Microbiology and Bioremediation
AN “’ Group A
3 | Course Type (Core Course/ D‘i’sj\p{l‘;;ﬁeciﬁc elective/ DSE
Discipline Specific Elective/ N\
Elective/ Generic Elective e
/Vocational/.....)
4 | Pre-requisite (if any) QI To study this course, a student must have had this subject
industrial microbiology in Diploma.
5 | Course Learning outcomes On successful completion of this course, the students
(CLO) will be able to:
To understand the microbial environment and role of microbes
K o in the development of the environment.
6 | Credif'Value 2
7 | Total. Marks Max. Marks: 100

___ Part B- Content of the Course

|_ Min. Passing Marks:35

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P:

Unit

Topics

No. of Lectures
(2 Hours Each)

1-5

technique.

No oA

1. Estimation of COD of water samples/ treated sewage.
2. Bacterial Examination of tap water by MPN

Isolation of microorganisms from the rhizosphere
and calculation R.S. ration.

Estimation of BOD water samples/ treated sewage
Estimation of COD of water samples/ treated sewage.
Analysis of water by standard plate counts.

Study of antagonism between soil microorganisms.




8. Isolation and cultivation of rhizobium.

9. Central pollution control board standard for
discharge of treated wastewater.

10. Isolation and identification of microorganisms
present in Air using various air samplers.

11. Check the efficiency of laminar air flow and
filtration techniques.

12. Isolation & Identification of microorganisms present
in the water system.

13. Isolation of microbes ( bacteria & fungus) from soil (
28* Cto 45* C)

Keywords/Tags Mlcrobes 1dent1ﬁcat10n environment

_ Part C-Learning Resources

Text Books Reference Books, Other resﬁurces e

Suggested Readings:

9.

10.
11.
12.

1%
14.

15.
16.

Environmental microbiology — A.H. Verma & M.G. EvaxN&ogle Book)
Environmental Microbiology for engineers Volodymyr Vanov

A text book of environmental microbiology Pl*f(’lipta K Mohapatra.

Manual of Environmental microbiology ChristanyJ Tearst, Ronald L. Crawford, Jay L
Garland, David A Lipson.

Environmental Microbiolo

Environmental Micrebiology K. Vijaya Ramesh.

Suggestive digital Q / web links www.eshiksha.mp.gov.in
\é""

Suggested equivalent on[me courses:

___ Part D-Assessment and Evaluation

Suggested Goﬁﬁuuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance 30 Practical Record File 70
Assignments (Charts/ Model Seminar / Rural Table work / Experiments
Service/ Technology Dissemination/ Report of
Excursion/ Lab Visits/ Survey / Industrial visit)
Total Marks : 100

Any remarks/ suggestions:
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Theory Paper

Part A Introduction

Program: Degree

Class :B.Sc.

Year: I11 Session: 2023-24

Subject:: Industrial Microbiology

1 | Course Code S3INMBD3
2 | Course Title BACTERIOLOGY AND VIROLOGY Group B Paper | Theory
3 | Course Type (Core Course/ | DISCIPLINE SPECIFIC ELECTIVE /DSE
Discipline Specific Elective/
Elective/ Generic Elective
/Vocational/.....)
4 | Prerequisite (if any) To study this course, a student must have had this subject
Industrial microbiology in Diploma.
5 | Course Learning outcomes | On successful completion of this course, the students will
(CLO) be able to understand
1.Diversity of Microbes
2. Structure and reproduction of Bacteria
3. Structure of a reproduction of Viruses
4. Economic importance of Bacteria and Viruses
5. Bacterial and Viral Diseases
6. Basic of Cancer
6 | Credit Value 4
7 | Total Marks Max. Marks: 30 + 70 Min. Passing Marks: 35

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours pef week): L-T-P:

A

AN

ﬂufi'fﬁv\

2




Unit

Topics

No. of
Lectures

(1 Hour
Each)

PROKARYTIC CELL ORGANIZATION
Cell size, shape and arrangement, glycocalyx, capsule,
flagella, endoflagella, fimbriae and pili.

Cell-wall: Composition and detailed structure of Gram-
positive and Gram-negative cell walls, Archaebacterial cell
wall, Gram staining mechanisms, sphaeroplasts, Effect of
antibiotics and enzymes on the cell wall.

Cell Membrane: Structure, function and chemical
composition of bacterial and archaeal cell membranes.

Ribosomes, mesosomes, inclusion bodies, nucleoid,
chromosome and plasmids

12

BACTERIAL SYSTEMATICS, ARCHAEAL AND
EUBACTERIAL GROUPS

Aim and principles of bacterial classification, conventional and
molecular approaches to polyphasic bacterial taxonomy. Differences
between eubacteria and archaea

Eubacteria: Morphology, metabolism, ecological significance and economic
importance of following groups:

Gram Negative: General characteristics with reference to Chlamydia,
Chlorobium, Rhizobium, Ricketssia and Agrobacterium

Gram Positive: General characteristics with reference to Lactobacillus,
Bacillus, Clostridium

Economic importance of Bacteria and archaea.

12

GROWTH ,NUTRITION AND REPRODUCTION IN BACTERIA

Nutritional requirements in bacteria ,Culture media: components of media, nat
ural and synthetic media, chemically defined media, complex media, ,

12

g e T




Physical methods of microbial control: heat, low temperature, high
pressure, filtration, desiccation, osmotic pressure, radiation.

Chemical methods of microbial contro/: disinfectants, types and mode of
action.

Asexual methods of reproduction ,phases of growth, calculation of generation
time and specific growth rate.

Transformation, transduction and conjugation in Bacteria

4 VIROLOGY

Discovery of viruses, nature and definition of viruses, general properties,
concept of viroids, virusoids, satellite viruses and Prions. Theories of viral
origin.

Structure of Viruses: Capsid symmetry, enveloped and non-enveloped
viruses.Isolation, purification and cultivation of viruse

Classification and nomenclature of different groups of viruses ,lytic and
lysogenic phages (lambda phage)

Viral Transmission, Salient features of viral nucleic acids and Replication

12

5 APPLICATIONS OF VIROLOGY

Introduction to oncogenic viruses ,Types of oncogenic DNA and RNA
viruses:Concepts of oncogenes and proto-oncogenes

Prevention & control of viral diseases :Antiviral compounds and
their mode of action. Interferon and their mode of action.

General principles of viral vaccination. viral vectors in cloning and
expression, Gene therapy, Important plant and animal viral diseases

12

Keywords/Tags: Bacteria, Viruses, Oncogene, vaccination , Viral Diseases

~ Part C-Learning _I_{es'oul_j;c_les"i_;" dii

Text Books, Reference Books, Other resources )

Suggested Readings:

e [P
- 1




1. Atlas RM. (1997). Principles of Microbiology. 2nd edition. WM.T.BrownPublishers.
2. Black JG. (2008). Microbiology: Principles and Explorations. 7th edition. PrenticeHall

3. Madigan MT, and Martinko JM. (2014). Brock Biology of Micro-organisms. 14medition. Parker J. Prentice
Hall International, Inc.

4. Pelczar Jr MJ, Chan ECS, and Krieg NR. (2004). Microbiology. 5th edition TataMcGraw Hill.
5. Srivastava S and Srivastava PS. (2003). Understanding Bacteria. Kluwer AcademicPublishers, Dordrecht.

6. Stanier RY, Ingraham JL, Wheelis ML and Painter PR. (2005). GeneralMicrobiology. 5th edition
McMillan

7. Carter J and Saunders V (2007). Virology: Principles and Applications. John Wiley and Sons.

8. Prescott's Microbiology

9. M.P. Hindi Grant academy Publications

www.eshiksha.mp.gov.in

Suggested equivalent online courses: https://onlinecourses.swayam?2.ac.in/cec20_bt15/preview

https://archive.nptel.ac.in/courses/102/103/102103015/

Suggested Continuous Evaluation Methods:
Maximum Marks : 100

Continuous Comprehensive Evaluation (CCE) : 30 Marks University Exam (UE): 70 Marks

Internal Assessment : Continuous Class Test Assignment/Presentation
Comprehensive Evaluation (CCE)
30

External Assessment : Section(A) : Very Short Questions
University Exam Section

Section (B) : Short Questions
Time : 03.00 Hours

Section (C) : Long Questions ' Total 70

Any remarks/ suggestions: G
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Practical Paper

Part A Introduction

Program: Degree

Class :B.Sc. Year: 111

Session: 2023-24

Subject: Industrial Microbiology

1 Course Code

S3INMB3Q

74 Course Title

PRACTICAL IN BACTERIOLOGY AND VIROLOGY Group B

3 Course Type (Core Course/
Discipline Specific Elective/
Elective/ Generic Elective

/Vocational/.....)

DISCIPINE SPECIFIC ELECTIVE

4 | Prerequisite (if any)

To study this course, a student must have had

the subject industrial microbiology in diploma.

5 | Course Learning outcomes

(CLO)

will be able to:

On successful completion of this course, the students

st

L

V\'\\.




Bactria and Viruses

To be able to understand structure and multiplication of

6 Credit Value 2

7 | Total Marks Max. Marks: 100 Min. Passing Marks:35

- Part B- Content of the Cour;

Total No. of Lectures—Tutbrials-Pfécticai.(i-n houfs pér week):L-T-P:

Unit

Topics

No. of Lectures

(2 Hours Each)

BACTERIOLOGY AND VIROLOGY (PRACTICAL)

1. Preparation of different media: Synthetic Media, Complex
media (Nutrient Agar, McConkey agar).

2. Simple staining.

3. Negative staining.

4. Gram’s staining.

5. Acid fast staining (permanent slide only).

6. Capsule staining.

7. Spore staining.

8. Isolation of pure cultures of bacteria by streaking method.

9. Study of the structure of important animal viruses (rhabdo,
influenza, paramyxo, hepatitis B and retroviruses) using electron
micrographs.

9 Study of the structure of important plant viruses (caulimo,
Gemini, tobacco ring spot, cucumber mosaic and alpha-alpha
mosaic viruses) using electron micrographs.

10 Study of the structure of important bacterial viruses (¢X 174,
T4, A) using electron micrograph.

Keywords/Tags:

identification of bacteria and viruses, staining methods,

- Part C-Learning Resources

Text Books, Reference.Books, Other resources

ot

Kot
\Ar\




Suggested Readings:

1.. A Handbook of Practical Microbiology. R. Saravanan, D. Dhachinamoorthi, CH. MM.

Prasada Rao Lambert Academic Publishing.

2. Practical Handbook of Microbiology by Lorrence H Green (Editor), Emanuel Goldman CRC

Press

Suggestive digital platforms/ web links www .eshiksha.mp.gov.in

Suggested equivalent online courses:

https://www.cdc.gov/labtraining/training-courses/basic-microbiology/basic-microscopy.html

,-7'7.paq{_p;Assgssment::-'gnd-,EVa!u_atip_n e

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance 30 Practical Record File 70
Assignments (Charts/ Model Seminar / Rural Table work / Experiments
Service/ Technology Dissemination/ Report of
Excursion/ Lab Visits/ Survey / Industrial visit)

Total Marks : 100

Any remarks/ suggestions:
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Theory Paper: Agricultural Microbiology

_Part A Introduction e
Program: Degree [ Class: B.Sc. | Year: I1I | Session: 2023-24
Subject:
1 | Course Code S3INMB4D
2 | Course Title Agricultural Microbiology Group B paper II Theory
3 | Course Type (Core Course/ Discipline specific elective/ DSE
Discipline Specific Elective/
Elective/ Generic Elective
/Vocational/.....)
4 | Pre-requisite (if any) To study this course, a student must have had ﬂ‘llS subject
Industrial Microbiology in Diploma® € (a\N
5 | Course Learning outcomes | On successful completion of this N tHe students will
(CLO) be able to: K
1. demonstrate a knowledgé€®and understanding of role of
microbes in agriculture Qﬂg
2. Students can move for sustainable agriculture
3. Students willlearn the production of biofertilizers, which
is helpful for stagt-ups as well as jobs in companies.
4, Students cag%move in research areas.
[1 b
6 | Credit Value “’\e.-,-. W 04
7 | Total Marks Max. 1\4:51:](5‘%-30 +70 | Min. Passmg Marks: 35

Part B- Content of the Course

Total No. of Lectures-Tutorlals-Practlcaﬁm‘hours per week):
L-T-P: N

Unit

Topics

No. of Lectures

01: Agricultural
Environment

Definition, scope and importance

Indian traditional agriculture and role of microbes
Water management: Types of irrigation, drip
irrigation

Soil Management: Fertility of soil, important soil
microbes, role of microbes to maintain soil fertility
Rhizosphere: Definition, important rhizosphere
microbes, interaction of plant root with microbes
Phyllo-sphere: Definition, important phyllo-sphere
microbes, interaction of plant leaves with microbes
Climate change: Definition, effect of climate change
on agricultural microbes and global warming.

18 lectures (12 hours)

02: Microbial
Biofertilizers and
biopesticides

Definition, scope and importance.

Key points of chemical versus microbial biofertilizers
Production of following biofertilizers: Rhizobium,
Azotobacter, blue green algae, Mycorrhiza,
Azospirillum

Biopesticides: Important biopesticides and their
production

18 lectures (12 hours)




03: Agricultural o Definition, scope and advantages 18 lectures (12 hours)

biotechnology: ¢ Ethanol (1G 2G): Industrial Production of Ethanol and
Biofuel

its application

e Biogas: Production of Biogas, Stages of
methanogenesis, Biochemistry of methane
formation, Application of Biogas

e Hydrogen Production and conversion of light energy,
its application

e Biodiesel production: Biodiesel producing plants,
industrial production and its application

04. Agricultural » Definition of biotransformation, scope and 18 lectures (12 hours)
biotechnology: importance
Biotransformation e Biotransformation process

e Biotransformation of microbial genes in plant cells via
Agrobacterium mediated gene transfer
¢ Applications of Biotransformation m

05. Agricultural ¢ Role of microbes in food processing W-" 18 lectures (12 hours)
biotechnology: e Preservation of fruits and vegetables %

Fermentation and * Production and preservation of fruifjuice

Environmental * Production of SCP, (mycoprotein) (Bagterial, fungal

technology and algal)

* Role of microbes in bio compcﬁ%}n'gg%
Role of microbes in agrieultura awaste recycling
* Role of microbes tp improve, agricultural fields

Keywords/Tags: Rhizosphere, phyllosphere, Bii diesel, Microbial biofertilizer, Biopesticides, Biogas,

Biotransformation, SCP, Mycoprotein, Biocompostin

__ Part C-Learning Resource;

Text Boolé@f_erence Books, Other resources

NouswN

Suggested Readings:
1.

Power C. B. and Chatwa égﬂ.‘?\;\éggemistry. Himalaya Pub. House, Mumbai, 2008.
BergJ. M., Tymaczko,J.'t, ahd S'thryer L. Biochemistry. W. H. Freeman, 2006.

RehmH.J,, Reed{gggﬁé? G.'and Casida L. E. Industrial Microbiology, New age international publisher.

Crueger W. Bi{g.téfgﬁ'hféib‘éa;: A text Book of Industrial Microbiology. Medtech public. 2017.
Kutz M. Bi’qf;%r:é’mqihéél Engineering Fundamentals, McGraw Hill Publication. 2021

Laboratory technigues in Biochemistry and Molecular Biology by work and work

Peppler H.J and Periman D Microbial technology, , Vol.l and Vol. Il. Academic press New York.

Shuller M. I. and Kargi F. Bioprocess Engineering basic concepts, 2nd edition, Prentice Hall
publication. 2002
Stanbury P.F, Whittekar, A and Hall S.J. Principles of fermentation Technology, Pergamon Press.

2003.
10. Trehan K., Biotechnoogy, New age international publisher.

11M.P. Hindi Granth academy Publications

www.eshiksha.mp.gov.in

Suggested equivalent online : material for study
courses:https://drive.google.com/file/d/1g3JkAtKMuH_gqAP4wLxasp0DjAWhzBvWc/view




https://www.iaritoppers.com/201 9/06/agriculture-microbiology-icar-e—course—pdf-down]oad-e—
krishi-shiksha.html

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE) : 30 Marks University Exam (UE): 70 Marks

Internal Assessment: Continuous Class Test, Assignment/Presentation

Comprehensive Evaluation (CCE) 30
External Assessment : Section(A) : Very Short Questions

University Exam Section Section (B) : Short Questions ] 70

Time : 03.00 Hours Section (C) : Long Questions

Any remarks/ suggestions: =~ = e _
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Ly,

Power C. B. and Chatwal C. R. BiochemistrisHimalaya Pub. House, Mumbai, 2008.

Berg J. M., Tymaczko J. L. and Stpyer L. Biochemistry. W. H. Freeman, 2006.

Rehm H. J., Reedwarlag G. and &QZ L. E. Industrial Microbiology, New age international publisher.
Crueger W. Biotechnology: A t€XEBook of Industrial Microbiology. Medtech public. 2017.
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Practical Paper
S ~_ Part A Introduction B
Program: Degree | Class B.Sc. | Year: 111 | Sessi&;5023-24
Subject: Industrial Microbiology i E B
1__| Course Code S3INMB4Q N~
2 | Course Title Practical Agricultural M%?wfogy Group B
3 | Course Type (Core Course/ Discipline Spgcific tive /DSE
Discipline Specific Elective/ \§
Elective/ Generic Elective e
/Vocational/.....) )
4 | Pre-requisite (if any) To study this course, a student must have had this subject
Industrial Microbiology in Diploma
5 | Course Learning outcomes On successful completion of this course, the students
(CLO) will be.able to
1.§?monstrate a knowledge and understanding of role of
4 ggbes in agriculture
2%, Students can move for sustainable agriculture
students will learn the production of biofertilizers,
which is helpful for start-ups as well as jobs in
companies.
4. Students can move in research areas.
o~
6 | Credit Value g\ » 02
7 | Total Marks al %w Max. Marks: 100 | Mm Passmg Marks:35

~ Part B- Content of the Course

Total No. of _L ctures-Tutonals-Practlcal (in hours per week): 04
L-T-P:

Unit

Topics

No. of Lectures
(2 Hours Each)

©ENO VA WN

1. Survey of local fields to understand the microbial
problems of farmers

Soil testing

Water testing

Crop management practices

Isolation of microbes from agricultural soil and water
Demonstration of enzyme activity

Production of SCP

Production of biofuel

Study of biogas production

10 Production of microbial biofertilizers




11. Identification of rhizosphere and phyllo-spheric
microbes and their characteristics
12. Study of and biocomposting

Biotransformation, SCP, Mycoprotein, Biocomposting

Keywords/Tags: Rhizosphere, phyllosphere, Biodiesel, Microbial biofertilizer, Biopesticides, Biogas,

~ Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
1. Power C. B. and Chatwal C. R. Biochemistry. Himalaya Pub. House, Mumbai, 2008.

Berg J. M., Tymaczko J. L. and Stryer L. Biochemistry. W. H. Freeman, 2006.
Crueger W. Biotechnology: A text Book of Industrial Microbiology. Medtech pu blies, 2017.
Kutz M. Biochemical Engineering Fundamentals, McGraw Hill Publicatio 1 ﬁ!’?
Laboratory techniques in Biochemistry and Molecular Biology by work and Wor

oGy oS B

8. Shuller M. I. and Kargi F. Bioprocess Engineering basic concepts, 2nd edition, Prentice Hall
publication. 2002 &

10. Trehan K., Biotechnoogy, New age international publisher.

Rehm H. J., Reedwarlag G. and Casida L. E. Industrial Microbiology, New age interrﬁ@fe&al publisher.
Peppler H.J and Periman D Microbial technology, Vol.l and Vol. Il. Ac@ic press New York.

9. Stanbury P.F, Whittekar, A and Hall SJ. Principles of ferm%ﬁ@n Technology, Pergamon Press. 2003.

11. www.eshiksha.mp.gov.in \ 6‘2’;:%
Suggested equivalent online courses: . % N\
Nil W&
NAN

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance & 30 Practical Record File
Assignments (Charts/ Model Seminar / .
Rural Service/ Technology Dissemination/ Table work / Experiments
Report .of E.x?ursmn/ Lab Visits/ Survey / Total 70
Industrial visit

Total Marks : 100

Any remarks/ suggestions:

JoA
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