Theory Paper

: Part A - Introduction L )
Program: Class: B.Sc. Year: IV Session: 2024-25
Honours/Research
Subject: Microbiology
1 Course Code S4 - MBIO1T

2 | Course Title Microbial Ecology and Agricultural Microbiology (Paper I)
3 | Course Type (Core Course/ Core Course - , T :
Discipline Specific
Elective/Elective/Generic
Elective/Vocational/)

4 | Pre-requisite [ «...

To study this course. a student must haye had this subject in
B.Sc. III year with 7.5 CGPA. :

5 | Course Learning outcomes
(CLO)

On successful completion of this.course, the students will
be able to: )\ :
1. Know about diverse microbial population present in
various natural‘habitats:
Understand the interaction of microbes with micro
and macro-organisms.
3. Learn about.of the degradative properties of the
microbial population.
+ 4. Understand the use of microbes in bio pesticides, bio
fertilizers, bioremediation ard bioconversion.
& _ 5. 'Gain basic knowledge about the bacterial, fungal and
viral diseases of crop plants.

2

6 | Credit Value

4

7 | Total Marks

Max. Marks: 30 + 70 | Min. Passing Marks:35
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Part B- Content of the Course

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

.:. 60 ;

Unit | Topics No. of Lectures = £0
(1 Hour Each)
1 Basic concept and microbial diversity: 15
1.1 General concept of ecology, different kinds of ecosystem,
microbial habitat and niche.
1.2 Microbial population in soil, water and air. Factors
affecting microbial diversity in different ecosystems.
1.3 Normal microflora of human body and its role.
1.4 Characteristics of phyollspheric and rhizospheric habitat
and role of associated microflora.
1.5 Extreme habitats: Characteristics of microbes living at
high and low parameters like temperature, pH, hydrostatic
pressure, salinity and nutrient level.
2 | Biotic interactions and biogeochemical cycles: . ¢ 15
2.1 Microbe-microbe interactions: Amensalism,
commensalism, competition, hyper parasitism, parasitism,
symbiosis, synergism.
2.2 Microbe-plant interactions: ~Interactions. ~of * viruses,
bacteria, fungi and protozoa with plants.
2.3 Microbe-animal interactions: Role of micrebes in rumen,
nematophagous fungi, luminéscentbacteria as symbionts.
2.4 Microbial role in biogeocﬁ'emiéal_;:ycles: Carbon, nitrogen,
phosphorus and sulphur. _
2.5 Concept of biodegradation and biodeterioration: Microbial
deterioration of metals, tcxti[és, papers and monuments.
3 | Role of microbes imagriculture: 15
3.1 History, scope  and development of agricultural
microbiology,.organic farming and its significance.
3.2 Plant ‘growth: promoting micro-organisms: Structure and
key. roles of Mycorrhizae, Rhizobia, Azospirillum,
Eéb’téba'cter. Frankia, phosphate solubilizers.
z\S_.;’;-Micrbﬂora of compost/ vermi-compost and its role in plant
. “nutrient absorption.
1.3:4 Biofertilizers: Formulation, applications and constraints.
Outline of biological nitrogen fixation (symbiotic and non-
symbiotic).
3.5 Bioremediation: Microbial degradation of crop residue,
xenobiotics and other pollutants in soil and water.
4 | Biopesticides, bioconversion and plant diseases: 15

4.1 Pest control: General account of major agricultural
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pests, formulation and application of microbial
pesticides and mycoherbicides.

4.2 Post-harvest biodeterioration of cereals and possible
measures of control.

4.3 Role of microorganisms in conversion of agricultural
biomass into economically important food, fuel, biogas
and other products.

4.4 Concept of diseases in plants, symptoms of plant
disease caused by bacteria, fungi and viruses. General
account of plant disease management.

4.5 Etiological agents, symptoms and control measures of
white rust of crucifers, rust and smut of wheat,
bacterial canker of citrus,leaf curl of papaya, Tikka |
disease of groundnut and any other local plant disease. | %y

i
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Key words/Tags: Microbial diversity, habitat, 1nteract10n plant d]SCaSe microbial pesticide,
biofertilizer, microbial degradation, biodeterioration. g




Part C-Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

1. Alexander M. “Introduction to Soil Microbiology™. John Wiley & Sons, New York , 1978.

2. Agrios GN. “Plant Pathology™, Academic Press, San Diego, 2006, 5" edition.

3. Atlas RM and Bartha R. “Microbial Ecology: Fundamentals and Applications”, Benjamin /
Cummings Science Publishing, USA, 2000,4™ edition.

4. Mehrotra RS. “Plant Pathology™, Tata Mc Graw Hill (India) Pvt. Ltd. Noida ,1994.

5. Odum EP. * Fundamentals of Ecology”. WP Saunders Co. Philadelphia and London,1953.

6. Pareek RP. and Pareek N. “ Agricultural Microbiology™, Scientific Publishers, Jodhpur,
India,2019.

7. Rangaswami G. “Diseases of Crop Plants in India”, Printice Hall of'lndw. 1f-‘vt Ltd New Delhi
2005.

8. Rao Subba NS. “Soil Microbiology™, Oxford and IBH Pub]lshmg Co Ncw Delhi, 1999, 4th
edition.

9. Singh RS. “Plant Disease Management”, Oxford and IBH, New De]hi 1998, 7™ edition.

Suggested equivalent digital platforms/ weblinks/ onliné courses:

1. https://sist.sathyabama.ac.in/sist _cou rsemateri‘a_l{il ploads/SMB2201.pdf

2. https://bio.libretexts.org/Bookshelves/Mierob iology/Microbiology (Boundless)/16%3A
Microbial Ecology/16.01%3A Micrebial Ecology/16.1C%3A Role of Microbes in_

Biogeochemical Cyvcling _ :
3. http://eagri.org/eagriS0/AMBE101/pdf/llec29.pdf

4. https:ﬂwww.igntu.ac.infeCohtenh‘IGNTU-eC0ntent—313628797582-M.Sc-
EnvironmentalScience-4-ManejkumarRai-MicrobialEcology-2-3.pdf

S. http://eagri.org/eagriS0/AMBE101/pdf/lec25.pdf




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: o




Practical Paper

Part A - Introduction

Session: 2024-25

Program: Class: B.Sc. Year: IV
Honours/Research
Subject: Microbiology
1 Course Code S4 - MBIO1P
2 | Course Title Microbial Ecology and Agricultural Microbiology( Paper I)
3 | Course Type (Core Course/ Core Course -
Discipline Specific
Elective/Elective/Generic
Elective/Vocational/) . &
4 | Pre-requisite ' To study this course, a student must haye-had this subject in
B.Sc. Il year with 7.5 CGPA,
5 | Course Learning Outcomes On successful completion. of this course, the students
(CLO) will be able to: %
1. isolate bacteria from different habitats.
2. isolate and identify fungi from soil and phyllosphere.
3. isolate and.identify mycorrhizae from rhizosphere.
4. determine microbial load of compost/ vermi-compost.
5. understand. symptoms, etiological agents of plant
. disease.
6 | Credit Value : 2
7 | Total Marks | Max. Marks: 100 | Min. Passing Marks:35

»




Part B - Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week):30

L-T-P: 0-0-2
Unit Topics No. of Lectures - 0
(2 Hours Each)
1 e Isolation of bacteria from soil and air and their /i
identification through Gram staining.
® Isolation and identification of fungi from
phyllosphere/rhizosphere.
2 e [solation and identification of Rhizobium from root 7
nodules of plants of Leguminosae. N
® Isolation and identification of phosphate’} %
solubilising fungi / bacteria from soil. NN
3 e [solation and identification of mycorrhizal fungl 8
Quantification of microbial population i the
compost/ vermi-compost. "
4 ® [solation and identification of causal organisms of 8

white rust of crucifers or causal organism of any
other plant diseases. »

e Study of symptoms and etiological agent of
bacterial canker of citrus.

e Any other experiment(s) based on theoretical
aspects . -

Keywords/Tags: Isolation , ide__n_tiﬁ_catrion;bacteria, fungi, mycorrhizae, plant diseases.




Part C-Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:
1. Dubey RC and Maheshwari DK. “Practical Microbiology”, S. Chand and Co. Ltd, 2010.

2. Erika M. Toth, Andrea AK, Borsodi et al. “Practical Microbiology: Based on the Hungarian
Practical Notes™, Eotvos Lorand University, Hungary, 2013.

3. Burloge Robert S, Atlas R., David S, Geesey G and Sayler G. “Techniques in Microbial
Ecology™, Oxford University Press,1998.

4. Kannaiyan S, Kumar K. and Govindarajan K. “Biofertilizers Technology”, Scientific
Publishers, Delhi, 2019.

Suggested equivalent digital platforms/ weblinks/ online courses: &\
1. https://jru.edu.in/studentcorner/lab- e v
manualfagriculturefagriculture%ZOmicrobiologx“/nmmanuzﬂ.pﬂ 3
2. https://microbiologysociety.org/static/uploa ded;‘ZBcbl‘)cS ﬁcﬂ-‘(f‘)l-
b092a4ad819e6357.pdf




Part D-Assessment and Evaluation

Sug.gested Continuous Evaluation Methods:

Assignments (Charts/ Model Seminar / Rural
Service/ Technology Dissemination/ Report of
Excursion/ Lab Visits/ Survey / Industrial visit)

Table work / Experiments

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance 30 Practical Record File 70

Total Marks ¢ 100

Any remarks/ suggestions:
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AT eI Tk /77/ 3 uTed HHTS/ared wrewt:

1. Alexander M. “Introduction to Soil Microbiology”. John Wiley & Sons, New York,
1978.

2. Agrios GN. “Plant Pathology”, Academic Press, San Diego, 2006, 5™ edition.

3. Atlas RM and Bartha R. “Microbial Ecology: Fundamentals and Applications”,
Benjamin / Cummings Science Publishing, USA, 2000.4™ edition.

4. Mehrotra RS. “Plant Pathology™, Tata Mc Graw Hill (India) Pvt. Ltd. Noida 1994.

5. Odum EP. “Fundamentals of Ecology” ,WP Saunders Co. Phlladelphla and
London,1953. '

6. Pareek R P. and Pareek N “Agricultural Microbiology™, Scientific Pubhshers Jodhpur,
India,2019.

7. Rangaswami G. “Diseases of Crop Plants in India”, Prmtrce Hall of Indla Pvt, Ltd, New
Delhi, 2005.

8. Rao Subba NS. “Soil Microbiology”, Oxford and IBH Pubhshmg Co. New Delhi,
1999.4"" edition.

9. Singh RS. “Plant Disease Management”, Oxford and IBH, New Delhi, 1998, 7" edition.

ATVITET AHHE ATAATST TTSTH:

1. https://sist.sathvabama.ac.in/sist coursematerlalfugloadsfSMBZZOI .pdf
2. https://bio.libretexts. org/BoqkshelvesMlcroblologvflvllcmbmlogv (Boundless)/1
6%3A Microbial Ecology/16.01%3A Microbial Ecology/16.1C%3A Role of

Microbes in Biogeochemical_ Cycling
3. http://eagri. orgfeagrisofAMBE101mdmecz9 pdf

https://www. igntu. ac.m:’eContenthGNTU-eContent 313628797582-M.Sc-
EnwronmentalScience-4 -ManojkumarRai-MicrobialEcology-2-3.pdf

5. http: Heagrl.oggZeagrlS(]z’AMBElﬂlf’ndfr’leCZS pdf
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Dubey RC and Maheshwari DK. “Practical Microbiology”, S. Chand and Co. Ltd,
2010.

Erika M.Toth, Andrea AK, Borsodi et al. “Practical Microbiology: Based on the
Hungarian Practical Notes™, Eotvos Lorand University, Hungary, 2013

Burloge Robert S, Atlas R, David S, Geesey G and Sayler G “Techmques in
Microbial Ecology”, Oxford University Press,1998.

Kannaiyan S, Kumar K and Govindarajan K. ‘Blofemhzers Technology” Scientific
Publishers, Delhi, 2019. -
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