S

v

-

ﬁ_k_l,__w,%.“
{

- Part A Introduction
ogram: Certificate Course | Class: B.Se. ]'J"il'ﬂl Year

) I Session: 2025-26

Subject: Microbiology

Course Code

Course litle

- l'\{_]_i_q_njqj)j j !ln—\_c.;sl ty and Growth (Major-3)

Course Type (Core Course/
Discipline Specific Elective/
Elective/ Generic Elective
/Vocational/)

Core Course

n

Pre-requisite (if any)

Course l,t‘Hl-‘l-lillg outcomes
(CLO)

To study this course, a student must have had the S_I..il'[lt.'t.l

Biology in class 12"

On completion of this course, learners will be able to-

e Develop an understanding of ancient Indian literature
and trachtional knowledge related to microbes

o Classify bactena based on thenr key charactenistics

o [xplain the nutntional requirements for bacteral
vrowth
Develop knowledge about viruses and viral diseases

Explore the diversity of fungi and algae
Develop a foundational understanding: of protozoa

Credit Value

4

Total Marks

Max_Marks 30 + 70

Part B- Content of the Course

Total No. of Lectures-60
Lectures-Tutorials-Practical (in hours per week): L-T-P: 4-0-0

Unit

EE— -

literature.

biodiversity.

MHCTOOFEANISINS

| 2 Introduction to Ancient Indian bacteriology, krimi and sukshmjivanu
| 3 Sage Scientist Kannva- Introduction and Their contribution to microbral

I 4 Indian indigenous knowledge- vanous types of fermented foods

Keywords: Sage Scientist Kannva, Jrimi and sukshmjvann, tradinonal
fermented food, Ancient Inddian bacreriology

Activity: Storvielling The Jowrncy of Microbes — Creative storyielling or
comic stp dlustrating how ancient Indian scholars perecived

Topics No. of

Ancient Indian Traditional knowledge of Microbes 8
| 1 Introduction & historcal backyround of microbes i ancient Indvan

| Lectures




2 _—T _\.'il'ulog)'

2 1 Ancient Indian concepts of disease and invisible agents

22 Discovery and general properties of viruses. the concept of viroid.
virusoids, Satellite viruses and Pnions

2 Overview of viral structure and nucleic acid features of key viruses such
as Influenza. HIV. TMV and Bacteriophage

2.3 Viral taxonomy: Classification of viruses, focusing on the Baltimore
system.

(3]

2.4 Viual Replicauon. Oveiview of viral ieplication, micluding asscuibly,
maturation and release in lytic and lysogenic cycles.

Keywords- virus. classification of virus. replication of virus.  Structure of

Viruses

Activity: 1. Virus 3D Model Building

2 Mystery Virus Investigation  Students are given symproms and genctic data
of a fictional virus and musi determine 1s structure. classtficanon. and
replication method

13

Archaebacteria and Eubacteria ’

3.1 General Charactenstics of Archacbactena and Eubactena

3 2 Phyvlogencnc Ovenview of Archacbactiena

3.3 General charactenstics, Structural features and Ecological significance
of Major Groups of Archacbactena. Methanogens, Halophiles,
Thermophiles

3 4 General charactenistics, Structural features and Ecological sigmficance
of Important Groups of Fubactena. Mycoplasma, Acunomycetes,
Rickettsia, Chlamydia, and Cyanobactena

35 Nutntional Requirements and Categones in Bactena

26 Key differences between Archacbactena and Eubactena.

37 Ancient Indian concepts of microbes

Keywords- Archaebacteria. Eubacteria. Phylogencic

Activity: Bacierial Classification Challenge  Students classifv given bacterial

species as archachacteria or eubacteria based on their characierisics.

13

Mycology
4.1 Fungr Charactenstics and classificanon Cellular structure and thallus

organization of fung)

42 Classes of Fungi’ General features. structure, nutntion and reproduction
of different fungal groups - Phycomycctes,  Ascomycetes.
Basidiomyvcetes and Deuteromy cetes

43 Study of Specific Fungi. Phviophthora. Morchella. Claviceps and
(‘ercospora.

4 4 Diversity of fungi - Nutritional. Physiological and Ecological Diversity

4.5 Traditional Indian Knowledge on Fungi

Key words- Phvcomyeetes. Ascomycetes. Basidhomyceres Deurcromycetes
Activity: I'ungal Classification Challenge — Studenis categorize given fungal

species into Phyvcomycetes, Ascomyectes. Basudiomyceres and
Deunteromyceies
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3 Phycology and Protozoa 13

S 1 Algae-General  Charactenstics of - Algae  Occurrence, thallus
organization, algal cell ultra-structure, pigments, food reserves.
vegetative, asexual and sexual reproduction. Outline of Classification
of algae with emphasis on Phytoplanktons.

52 Study of Specific Algae: Chiarella, Pinnularia and Navicula

S.3 Lichens-General account

S 4 Prolosoa-General characteristics, classification and cconomic Importance ol
Protozoa,

55 Algae and protozoa in Vedic literatwe

Keywords- Algac. Phytoplanktons, Lichens, Protozoa
Activity: Protozoa in evervday life debate — Split the class into (cas 10
debate the positive and negative effects of protozod

e ———————
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Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
1 Mehrotra, R.S.and Aneja, K.R.," An Introduction to Mycology" New Age Press, New Delhi

2. Kumar, H.D and H N, Singh,"A Text book on Algae", (Macmillan international college edition)

1979

(¥}

Pelczar M. Chan E C.S. and Krieg, N.R "Microbiology", Tata McGraw Hill Publishing
Co.Ltd.. New Delhi.

4. Prescott, M J., Harley, ).P. and Klein, D A, "Microbiology™. S fdition WCB McGraw Hill,
New York, (2002).

5. Dubey, R.C. and Maheshwari, D K., "A Text book of Microbiology”. S.Chand & Company
Ltd., New Delhi. (2008).

6. Sharma, P.D., "Microbiology", Rastogl Publications, Meerut. (2014).

7 Angja, KR, "Laboratory Manual of Microbiology and Biotechnology". 2"edition, Meditech
Scientific International. (2018).

8  Patel. Rakesh J. and Patel, Kiran, R, "Experimental Microbiology Vol Tand Vol 1" Aditya

Prakashan (2009).

Suggested equivalent digital platforms/ weblinks/ online courses:
I www.nos.ore/media’documents’dmit/microbiology

htips / enviromicro-journals onlinelibrary wiley com/dor 10,1111 jam. 15382

htips / www researcheate.net, publicaton/224897771 _Ancient Indian bacteriology

8 w9

PDE/JBD-07-2-101-16-055-Padhy-S/JBD-07-2-101-16-055-Padhy-S-Tx[3] pmd pd!
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Part D-Assessment and Evaluation

' ;'uggcstml Continuous Evaluation Methods:
Maximum Marks:
Continuous Comprehensive Fvaluation (CCr) 30
University Exam (UE)

" Internal Assessment:
i | Continuous Comprehensive
|| Evaluation (CCE): 30

100

T em—————

Class Test Assignment Presentation

I! r‘fxtemal Assessment: Section(A) Very Short Questions
i | University Exam Section Section (B): Short Questions 70
|| Time = 03 00 Hours Section (C) : Long Questions

-

K

ny remarks/ suggestions: Nil

Practical Paper

Part A Introduction

Program: Certificate Class: B.Sc. Year: First Year ‘ Session: 2025-26
| Course ' ]
| P Subject: Microbiology
1 Course Code
L2 Course Title Microbial Diversity and Growth (Major 111)
3 | Course Type (Core Course/ Core Course
1 Discipline Specific Elective/
Elective/ Generic Elective
/Vocational/)
4 Pre-requisite (if any) To study this course. a student must have had the subject
Biology 1n class 12"
s Course Learning outcomes On completion of this course, the students will be able to
(CLO) understand:
i e Define the nutritional requirement of bacteria for
i growth
' e Develop understanding of viruses and viral diseases.
| e compare diversities in habitats of fungi and algae
e Develop a basic idea about protozoa.
6 | Credit Value 2
7 | Total Marks Max, Marks: 30 + 70 | Min Passing Marks 35

p
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Part B- Content of the Course

“Total No. of Lectures- 30
Lectures-Tutorials-Practical (in hours per week): L-T-P: 0-0-2

\ Unit Name of the Exercise No. of Lectures
‘ Hours

[ 1 Gram staining i 2 |
| 2 Acid-fast staining 2 B
T 3 Isolation of bacteria from soil, water and air, 6 3

4 Isolation of fungi from soil, water and air. IR
F 5 Isolation of algae from waler. 3
( 6 ldentification of common Bactena, Fungi and Phytoplanktons 4
( 7 Study of common algae and fungi through permanent shides and | 2

speciinens

[ 8 Study of common protozoan through permanent slides 2
{ 9 | Any other practical (s) based on theory paper 3

T Note | Each practical of 2 hours will be - continued for 2-3 days
K

eywmds/’ lags: Gram slmmng Acid fast staining, Bacterial, Algae, I' ungf

| ’fd“lr-;;)far;k!u;i.s 7
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L Part C-Learning Resources

" Text Books. Reference Books, Other resources

Suggested Readings:

| Aneja. K R "Laboratory Manual of Microbiology and Biotechnology 2™edition Meditech
Scientific International (2018)

> Patel, Rakesh 1 and Patel, Kiran, R., "Ixperimental Microbiology™, Vol 1and Vol 11 Aditya
Prakashan. (2009).

3 Dubey. R C and Maheswart, D K., "Practical Microbiology". S. Chand & Co. Ltd , New Delh
(2002)

1 Gopal Reddy. M., Reddy, M N, Saigopal, D V.R. and Mallaiah K. V., "Laboratory Experiments in
Microbiology”. Himalaya Publishing House, Mumbat. (2007)

Suggested equivalent digital platforms/ weblinks/ online courses:
1. https./ www mooe-list com course/mtroduction _practical-microbiology -futurelea

I
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Part D-Assessment and Evaluation

.\'uggvslml Continuous Evaluation Methods:

Report of Excursion/ Lab Visits/ Survey /
Industial visit)

Internal Assessment Marks Fxternal Assessment Mirks
(lass Interaction /Quiz 0 Viva Voce on Practical 1
Attendance 10 Practical Record File 10
Assipnments (Charts/ Madel Semimar/ Fable work / ()
Rural Service/ Technology Dissenunation/ 1) Fxperiments

Total Marks : 100

“Any remarks/ suggestions:

pl
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Mehrotra, R S and Angja, K R ."An Introduction to Mycology" New Age Press, New Delhi

Kumar. H D and HN Singh,"A Text book on Algae”. (Macmillan international college edition)
1979

: Pelczar M. Chan E.C S and Kneg. N.R. “Microbiology”. Tata McGraw Hill Publishing Co Ltd..
2 New Delhi

| 4 Prescott. M.J . Harley, J P and Klemn. D.A _ "Microbology™. 5t Edition WCB McGraw Hill. New
i York. (2002)

Dubey, R C and Maheshwan. D.K., "A Text book of Microbiology”, S Chand & Company Ltd .
New Delhi (2008).

{ 6 Sharma. P.D, "Microbiology”, Rastogi Publications, Meerut (2014).

~l

Aneja, K R . "Laboratory Manual of Microbiology and Biotechnology” 2adition, Meditech
Scientific Intemational. (2018).

& Patel. Rakesh J. and Patel, Kiran, R, "Experimental Microbiology vol. I and Vol 11" Aditya
Prakashan. (2009)
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1. www nos org media doc documents dmit/microbiology

2. htips./ enyiromicro- -journals. onlinchibrary wilev comv do1/10.1111/jam 15382

3. htips www researchgate net/pub! ication/224897771 Ancient Indian bactenology

4. http./ 1r DUbithr‘\ com/02-Journals JBD/JBD-07-0- 000-16-Web JBD-07-2-000-16-Abst-

PDF/JBD-07-2-101- 16-055-Padhv-S JBD-07-2-101-16- 055-Padhv-S-Tx[3] pmd pdf
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I Angja. KR, "Laboratory Manual of Microbiology and Biotechnology 2™ edition Weditech

Scientific International (2018)
2 Patel, Rakesh J and Patel, Kiran, R “Fxpenmental Microbiology”™. Vol 1and Vol 1
\ Aditya Prakashan (2009)
3 Dubey, R €. and Maheswar. D K . “Practical Microbiology™ S Chand & Co. Lid
Pelhr (2002)
4 Gopal Reddy, M., Reddy. M.N , Saigopal, D V R. and Mallaiah K V.. "Laboratory
Expenments in Microbiology” Himalaya Publishing House, Mumbar. (2007}
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