Open Elective

MBE- 459: Microbial Diversity 40h

UNIT I

Classification of microbes: Virus, Bacteria, Fungi, Algae and protozoans Microbial interaction:
Algae & Plants, Plants & fungi, Bacteria & Animals, Plants & Bacteria. Parasitism: Bacterial,
Fungal and Viral diseases. Rhizosphere and Phyllosphere microflora. Microbial life in extreme

environment.
Unit 11

Indicator organisms and Bioleaching, biodegradation, bioremediation and phytoremediation.
Ecological and Evolutionary diversity (Genetic diversity) of microbes. Intestinal microflora,
Biofilms, Rumen Microbiology. Conventional and molecular methods of studying microbial

diversity.
Unit 111

Bacterial diseases: Cholera, Typhoid, Tuberculosis, Salmpnellosis, Anthrax, Shigellosis. Fungal
Disease: Candidiasis, Dermatitidis, Aspergillosis, Mycotoxicosis. Viral Diseases: AIDS, HIV,

Rabies, Hepatitis, Poliomyelitis, Small pox, Chicken pox.

UNIT IV
Importance of microbial diversity in environment: Forest ecosystem, Aquatic ecosystem, Soil
ecosystem, Marine ecosystem, Air microflora. Antibiotics and its importance: Streptomycin,

Ampicillin/ Penecillin, Tetracycline.

Note: Each unit is for 10h



Open Elective
MBE- 460: Bio fertilizers and Bio pesticides 40h
Unit |

Biofertilizers- Definition & types, Biological Nitrogen fxers- symbiotic and non- symbiotic-
Gluconoacetobacter, Rhizobium, Frankia, Azatobacter, Azospirillum, Azolla, Blue green alage.

Unit Il

Phosphate solubilizers- mechanisms, examples. Phosphate Mobilizers- Mycorrhizae- Ecto and
Endomycorrhizae- Orchid, Arbutoid, Ericoid and VAM. Compost making: Decomposition of
Agro residues

Unit 11

Biopesticides- Definitions, Importance in management of crop pests- Numorea relays,Verticillium,
Metarrhizium, Beaveria. Biofungicides: Trichoderma and its importance in Biocontrl of plant

diseases.

Note: Unit — | — 14h, Unit Il & 111 13h



REFERENCES:

Air Pollution, B K Sharma, H kaur, GOEL Publishing House, Meerut.

Antibodies, Ed Harlow David Lane, Cold Spring Harbor Laboratory.

Antimicrobial Food Additives, Eric Luck Martin Jager , Springer 2 nd Edition.

Applied dairy microbiology,Elmer H Marth James T Steele, Marel Dekker INC, NewYork.

Arid fruit culture, B. S Chundawat, Oxford & IBH Publishing Co. Pvt Ltd. Bombay

Bacteria and Antibacterial agents, John Mann, M. James, C Corabbe, Spectrum

Bacteria and Viruses, Misten, IVY Publishing House, Delhi

Bacterial disease in plants, K M C handniwala, Anmol publications pvt Ltd.New Delhi

Bacterial photogenesis, Abigail. A Salyer& Dirie D.Whitt, ASM Prens Washington DC 2" Edition

Bacterial systematic, Niall A. Logan, Black well scientific publications London

Bacterial, Phage and Molecular Genetics, U. Winkeler, W. Ruger, W. Wackernagel, Narosa Publishing House, New
Delhi

Basic hazardous waste management, William C, Black mam J R, Lewis publishers New York 3" edition

Basic Plant Pathological Methods, Onkar. D. Dhingua, James. B. Sinchair, Lewis Publisher, London, 2" edition
Biodiversity and mangroves, A B Chawdri, Daya publishing house Delhi

Biodiversity, CEE, oxford university

Biological control: Benefits and Risks,Heikki M. T, Hokkamann, James M lyneh, Cambridge university press.
Biological Pest Control, T.V. Sathe, P. M. Bheje, Daya Publishing House, Delhi

Bitechnology, s. s Puohit, S. K Mathur, Agro Botanical Publisher

Brewing Microbiology, F.G. Priest, I. Cambell, Champman and Hall, 2" edition.

Brock Biology of Microorganisms, Michael T. Madigan, John M. Martinko, Jack Parker, Prentice Hall, International,
Inc. 8™ edition

Carbohydrate Biotechnology Protocols, Christopher, Bucke, Humana Press, Topowa, New Jersey

Cases in medical medical microbiology and infectious diseases.Peter H. Gilligan, M. lynnsmiley , Danid .S. Shaprio,
ASM Press Washington DC 3 edition.

Cell and Molecular Biology, E. D. P De Robertis, E. M. F De Robertis Jr, B. . Waverly Pvt. Ltd. Janpath, New Delhi,
8! edition

Cell biology and Genetics, Cecie Starr, Ralph Taggart, Brooks | Cole, Thomson learning Australia, 9" edition

Cell Biology, Jonson Lews, Sarup and sons, New Delhi.

Cell biology, Julio E . Celis, Academic press Sandiega London Boston. Newyork. Sydney. Torkeyo 2" edition ,
volume 2.

Cell biology, Julio E Celis, Academic press Sandiega London Boston, Newyork. Sydney. Torkeyo, 2™ edition, volume
1.

Cell biology, Julio E. Celis, Academic press Sandiega London Boston. Newyork. Sydney. Torkeyo 2" edition volume
3.

Cell biology, Julio E. celis, Academic press Sandiega London Boston. Newyork. Sydney. Torkeyo volume 3 , 2™
edition.

Chemical and functional properties of food- proteins, Zdzistaw E sikorski, Technomi publishing co. inc Lancaster.
Basel.

Chemical Microbiology, Anthony H. Rose, Plenum Press- New York, 3 edition

Chemistry of Organic Natural Products, O. P. Agarwal, Goel Publishing House, Meerut, VVol.7

Citric acid biotechnology, Jayanto. Achrekar, Dominant publishers and distributors, New delhi.

Common Medicinal Plants of India, Swami Brahmananda, Dominant publishers & distributors, New Delhi

Concept in immunology and immunotherapeutic, Blaine T Smith, American society of health system pharmaceutical,
Maryland, 4" edition.

Concepts in Biochemistry, Rodney Boyer, John Wiley and Sons, 3™ edition

Concepts in biotechnology, D Balasubramanian, CFA Bryce, K Dharmalingam, J Green, Kunthala , Jayaraman.
Costed- IBN University press.

Concepts of insect control, M.R. Ghosh, New age international publishers.

Concepts of Molecular Biology (2), P.S. Verma, V. K. Agarwal, S. Chand & Company Ltd. Ram Nagar, New Delhi
Concise encyclopedia of plant pathology, P.Vidyasekaran, Viva Books and private limited, New delhi, Mumbai,
Chennai.

Crop disease Identification & Management, L. V. Gangawane, V. C. Khilare, Daya Publishing House, Delhi

Current Concepts in Pollen- Spore and Biopollution research, P rof. Sunirmal Chandra, Research periodicate and
bookpublishing House, USA, UK



Cyanobacteria, Purshotam Kaushik, Abhishek Chauhan, New India Publishing Agency, Pitampura, New Delhi
Dairy Chemistry and Biochemistry, P.F Fox and P.L.H. Mc Sweeney, Blackie academy and professional, London.
Descriptions of tropical plants. Pathogenic fungi set 1 to 10, A. K Sarbhoy, D. K AAgarwal, MPH

Detection and isolation of soill fungi, Pirre Davet, Francis Rouscet, Science Publishers Inc. UK.

Diary microbiology, Dr. K Singh, Oxford book company Jaipur. NewDelhi.

Dictionary of food and nutrition, Raus . Jewel, A P H Publishing corporation.

Dictionary of Microbiology and Molecular biology, Paul Singleton, Diana Sainslury, John Wiley and sons Itd. New
York, Singapore, 3d edition

Dictionary of the fungi, D.L. Hawksworth P.M. Kirk. B. C Sutton, CAB Internationl.

Direct uses of medicinal plants and their identification, Dr. Rashtra Vardhana, Sascep and Sons.

Disease of crop plants in India. G. Rangaswami Prentice- Hall of India 3" edition.

Ecology of Polluted waters, Arvind Kumar, APH Publishing Corporation, volume-1.

Ecology of Polluted waters, Arvind Kumar, APH Publishing Corporation, volume-2.

Elementary Microbiology Dr. HA Modi, Aktaa Prakashan Nadiad, Gujarat, Volume-1.

Elementary Microbiology, Dr. HA Modi, Aktaa Prakashan Nadiad, Gujarat, Volume-2.

Emerging trends in antibacterial and antifungal chemotherapy, Joyce A Sutatiffe and Nafsika H ,Georgopapada KOU,
Champman and Hall , Newyork, London.

Encyclopedia dictionary of biomedicine, Rita singh, Sarep and sons , New delhi, 11002, volume 1

Encyclopedia of Biochemistry and Molecular biology, Chandra mani, Anmol Publications Pvt. Ltd.

Encyclopedia of molecular biology, P. Kumar, Sarep and sons, New delhi-11 volume 1.

Encyclopedia of molecular biology, P. Kumar, Sarep ans sons , New delhi-11002, volume 2.

Encyclopedic dictionary of bioethics, S.K. Ghosh, volume 2 F-M.

Environmental Biotechnology and Cleanes Bioprocess, Eugenia. J. Olguin, GlesiaSancher, Elizabeth Hernandez,
Taylor and Farncis.

Environmental biotechnology theory and application, Gaveth M evans, Judith C furlong, John wiley and sons LTD.
Environmental Biotechnology, SN Jogdand, Himalaya publishing house.

Environmental —~Chemistry, Stanley E mananhan, Lewis. Boca ranton ,London Newyork Washington DC 7" edition.
Environmental Contamination and Biocontamination, Kumar, APH Publishing Corporation.

Environmental engineers handbook, David HF lies Bela G Lip tak poul, A. Bouis. Lewis Boca. Raton . Newyork, 2™
dition.

Environmental Microbiology, Ralph Mitchell, Wiley-Lise Publication.

Environmental pollution and its control, S. A Abbari, Cogent International.

Environmental pollution, KC Agarwal, Nidhi Publishers. Bikaner.

Environmental Studies, N. C. Aery, B. L. Jagetiza, Pankaj, Purohith, Arotech Publishing academy Udaipur Rajasthan.
Environmentally safe approaches to crop disease control, Naney A Rechigel, Jack E Rechigel, Lewis Publishers, and
New York.

Enzyme structure and mechanism, Alan fersht, W.H. Free Mund Company, Newyork, 2" edition.

Enzymes in non-aqueous solvents and methods and protocols, Evgency N Nuttson, Peter J Halling, Herbert L Holland.
Essential molecular biology, T A Brown, Oxford University press volume2.

Essential of Molecular biology, David Freifelder, Panima Publishing corporation, New Delhi, 2" edition.

Essential of Molecular Biology, TA Brown, Oxford University Press Volume-2, 2" edition.

Essentials immunology, Ivan Roitt, Blackwell science 9™ edition.

Essentials of Biophysics (2), P Narayanan, New Age International (p) Ltd. Publishers, New Delhi.

Essentials of Virology, S Ram Reddy and SM Reddy, Scientific publisher, India.

Examination and Beard Review, Medical Microbiology and Immunology, Warren Lewison and Erneet Jawetz,
Appleton and Lange Stanford.

Experiments in microbiology, plant pathology, and priotechnology, K. R. Aneja, New Age International Pvt. Ltd.
Publishers.

Experiments in microbiology, Plant pathology, Tissue culture and Mushroom cultivation (2), KR Aneja, Vishwa
Prakashan, New Delhi, 2™ edition.

Exposure to contaminants in drinking water, Stephen S Olim, CRC Press, Beca Raton.

Expression Systems, MR Dyson and Y Durocher, Scion.

Extremophiles, Koki Harikoshi and WD Grant, Wiley-Liss, New York.

Fermentation technology, Dr. H. A. Modi, Pointer publishers, Jaipur, India Volume 1.

Fish biotechnology, Dr M M Ranga , Dr (Msc) J Shammi, Agrobias(INDIA) Jodhpur.



Food bone diseases, Dean O Cliver hans, P Rieman, Academic press An imprint of El sevier science Amsterdam,
boston London, 2™ edition

Food bone infection and intoxification, Hansp Riemann Dean O Cliver,Elsevier Amsterdam Boston 3™ edition

Food chemistry, H D Beltz, w G roseh, Springer, 2nd edition.

Food emulsion and principles, practice and techniques, David Julian micleme, CRC press Boca Raton London.

Food feed and fuel from biomass, D S Chachal, Oxford/IBH publishing Co Pvt HD New delhi Bombay Kolkatta.
Food micro biology and laboratory practice, , Chris bell paul , neaves antony P Williams , Black well science.

Food micro biology protocols, John F T Spencer Alicia L Ragout dc Spencer, Humana press tatawa New Jersy

Food micro biology, M R Adams, M O Moss, New age international (p) limited publishers New delhi Bangalore.
Food Microbiology (2), Williamc. Frazier, Dennise. Westhott, Tata M. C., Graw- Hill, Publishing Company, Ltd.
New Delhi 4" edition.

Food Microbiology, a Laboratory Manual, Ahmed C. Yousef, Coarolyn Carlstrom, Wiley- Inter science. A John Wiley
& Sons, Inc. Publications.

Food Microbiology, Dr. Satish Kumar. Sinha, Dr. Ashok Kumar Sharma, Oxford Book Company Jaipur New Delhi.
Food Microbiology, Michael P. Doyle, Larry R. Beuchat, Thomas J. Montville, A S M Press Washington 2" edition.
Food preservation and safety principles and practice, Shirley J. Vangrade, Margy wood burn, Surabhi Publications
Jaipur (India).

Food preservation, M K Singh, Discovery publishing house, New delhi.

Food process engineering, Shrik . Sharma, Steven J. Mulvaney, Syed S. H., Rizvi, Wiley- Inter Science, A. John
Willey & Sons, Inc. Publications, New Delhi.

Food processing and preservation, G Subhulakshmi shabha A udupi, New Age international publishers New delhi
Bangalore.

Food processing Biotechnology Applicating, N L Choudhary anjana singh, Oxford book company jaipur, New delhi.
Food Science, Normal. N. Porter Joseph Hotchkiss, C B S Publishers and distributer daryaganj, New Delhi 5% edition.
Foods experimental perspectives, Margaret Mc Williams, Prentice hall New Jersey, 4th edition.

Fresh water micro biology, David ‘C’ sigee, John Wiley and sons Ltd.

From Genestoclones, Ernst. L. Winnacker, Panima.

Frontiers in applied Microbiology, K. J. Mukerji, N. C. Pathak, Ved Pal Singh, Print house (India) Lucknow Volume
1.

Frontiers in applied Microbiology, K. J. Mukerji, Ved Pal Singh,Klgarg, Print house (India) Lucknow Volume 2.
Functional anakysis of bacterial genes A practical manual, Wdfgang Schanam S Dusko enrlich Newtake ogasawara,
John wiley and sons Ltd, Chichester newyork.

Fundamentals of Dairy Chemistry, Webb Johnson and Alford, C B S Publishers and distributers, Delhi 2™ edition.
Fundamentals of Dairy Microbiology, J. B. Prajapati, AktaPrakashanNadiad.

Fundamentals of Enzymology, Nicholur C. Price, Lewis Stevens, Oxford University Press 3" edition.

Fundamentals of Microbiology, 1. Edward Alcamo, An imprint of Addison, Wesley long man, Inc. New York
Sthedition.

Fundamentals of molecular biology, Dr Ashok kumar Sharma.

Fungicides in plant diseases control,% L Nene,P N Thaplyal, Oxford andIBH publishing co.Pvt Ltd. New delhi
Fungi in Biotechnology, Anil Prakash, C B S Publishers and distributers, New Delhi.

Fungi of India, A K Sarbhoy, J L Varshney, D K agarwal, CBS Publishers and distributors 459611-A daryagny New
delhi.

Fungus diseases of plants, Benjamin minge, Duggar, Rishabh Publishers and distributers, Dehli.

Gel Chromatography, Tibor Kremmer, Laszlo Bross, Jphn Wiley & Sons Chichester New York.

General Microbiology, S.B. Sullia, S. Shantharam, Oxford & IBH Publishing. Co. Pvt Ltd. New Delhi. Calcutta.
General Microbiology, S.B. Sullia, S. Shantharam, Oxford & IBH Publishing. Co. Pvt Ltd. New Delhi. Calcutta.
Genes in medicine molecular biology and human genetic disorders, Istvan rasko, C Stephan downes, Chapman and
hall London,New York.

Genetic engineering of plants, Gyan deep singh, Anmol publications Pvt Ltd, New delhi(india)

Genetics the mystery and the promise, Francis Leone, Tab books, Blue Ridge Summit, PA.

Global Biodiversity assessment, V H Heyhood, R T Watson, CHAIR, UNEP.

HACCP A practical approach, Sara Mortimore, Carol Wallace, Chapman & Hall, London.

Hand book on Mushrooms, Vita Bahl, Ruju Primlani for Oxford & IBH Publishing co.pvt. Ltd. New Delhi. 3" Edition.
Hand book on Mushrooms, Vita Bahl, Ruju Primlani for Oxford & IBH Publishing co.pvt. Ltd. New Delhi. 3" Edition.
Handbook of Drinking Quality, John De Zuane, P. E, Van Nostrand Reinhold, New York.

Handbook of Drinking Quality, John De Zuane, P. E, Van Nostrand Reinhold, New York.



Immunology, Donald. M. Weir, John Steward, Churchill Living Stone, New York, 8™ edition.

Immunology, K. R. Joshi, N. O. Osama, Botanica, Vyas Nagar.

Industrial Biotechnology, Vedpal. S. Malik, Padma Sridhar, Qxford & IBH Publishing Co. Pvt. Ltd.

Industrial Enzymes- Structure, Function and application, Julio Polaina, Andrew. P. Maccabe, Springer.

Industrial Microbiology an Introduction, Michael. J. Waites, Neil. L. Morgan, John. S. Rockey, Gary Higton,
Blackwell Publishing.

Instrumental method of Chemical analysis, Dr. B. K. Sharma, Goel Publishing House Meerut, India.

Instrumental methods of Analysis, Wilard, Merritt, Dean, Settle, 6" edition.

Instrumental methods of Analysis, Wilard, Merritt, Dean, Settle, 6™ edition.

Integrated disease management and plant health, V. K Gupta, R. C. Sharma, scientific publishers, Jodhpur.
Introduction to plant disease identification and management present and Dunns, Gorge B Lucas C. Lee Campbell Leon
T. Lucas, C B S publishers and Distributers, 2" edition

Introductory Soil Science, Dilip Kumardas, Kalyani Publishers, Hyderbad.

Introductory text book of Immunology, Nandini Shetty, New Age International (P) Itd. Publishers, New Delhi.
Microbial Interaction in agriculture and forestry, N.S. Subba Rao and Y.R. Dommer gues, Oxford and 1Bit publishing
.(co) Pvt. Ltd. Volume- 1 & 1l

Microbial physiology and metabolism, Daniel R. Caldwell, Wmc Brown publishers England.

Microbial Physiology, Albert. G. Moat, John. W. Foster, Michael .p. Spector, Wiley- Liss , 4" Edition.
Microbiology and Immunology, David. J. Hentges, Little Brown and company Boston, 2

Microbiology Manual, Steve. K. Alexander, Dennis Strete, Benjamin Cumminge, Boston.

Microbiology of Water Borne Disease, Steven Percival, Rachel Chalmers, Paul Hunter, Martha Embrey, Jane
Sellwood, Peter Wyn-Jones, Elsevier Academic Press, Boston.

Mycotoxis and phycoalexins, Rayhubir P.Sharma, Dattajirao K.Salimke, library of congress cataloging in publication
data.

Outlines of Food technology, Harvy W. Vontoelecke, Agrobios, 2™ Edition.

Pathological problems of genomic crop plants and their management, S.M.Paul Khurana, Scientific publishers.
Pharmaceutical microbiology, W.B. Hugo, A.D. Rusell, Blackwell science

Plant cell tissue and organ culture, O.L.Gamborg,G.C.Philips, Narosa publishing house.

Plant concervation Biotechnology, Erica. E.Benson, Taylor and Francis, London.

Plant Diseases and their management, S.B.Chattopathyau, Tulsipada mustafee, Adithya books private .Ltd. New
Delhi.

Plant Diseases their biology and Social impact, Gail.L.Schumann, International book distributing Co.lucknow.

Plant feeding mites of Indiia, G.L. Sadana, Kalyani publishers.

Plant galls of India, M.S.Mami, special indian edition (2™ edition).

Plant genotyping, R. J.Hemy, CABJ publishers.

Plant micrboe interactions and biological control, Greg J.Boland,L.David kuykendall, Marul Dekker Inc

Plant pathlogy and plant pathogens, John A.Lucas, Blackwell science 3™ edition.

Plant Pathology, George .N. Agrios, Harcourt Asia PTE. Ltd.Academic press, 4™ Edition.

Plant pathology, George N. Agrios, Academic press 4™ edition.

Plant Pathology, R.S. Mehrotra, Ashok Agarwal, Tata Mc Graw Hill, publishing company.Ltd New Delhi.

Plant Pathology, R.S. Mehrotra, Tata Mc. GrawHill, publishing company. Ltd. New Delhi.

Plant pest management, P.C.Trivedi, Aavishkar publishers.

Plant Viruses, Kenneth, Universal Book Stall New Delhi,6™ Edition.

Polysaccharides, Severian dumitria, scen marcel dekker.

Post-Harvest Technology of Cereals, Pulses and Qil seeds, A. Chakraverty, Oxford & IBH Publishing.co. pvt. Ltd.
New Delhi.3" edition.

Practical methods in ecology and environmental science, R.K. Trivedy, P.K.Goel, C.C.Trisal, Enviro media
publications india.

Practical skills oin biomolecule sciences, Robreed,David Holmes,Jenathan weyers and Allan Johns, longman.
Princiles and applications of soli microbiology, David M. Sylvia, Jeffry J.Fuhrmann, Peter G.Hartel David, A.
Suberer,Prentice hall.

Principles of reed science and technology, L.O. Copelmol, Surfeit publications.

Principles of plant pathology, M. K. Dasgupta, Allied publishes Itd.

Process development in Antibiotic fermentation, C.T Calam, Cambridge universitypress. New York.

Product recovery in bioprocess technology, Butter worth, Heinemann, Open University.

Progress in microbial ecology, K. G. Mukherji,V. P. Agnihotri, R. P.Singh, print house.



Prokaroytic gene expression, Simon Baumberg, Oxford university press.

Prokaryotic development, Yuer.V.Brun and Lawrence .J.Shimkeh, ASM press, Washington.

Protein expression, S.J.Higgins and .D. Hams, the practical approach series.

Protozoa and other Parasite, Michael A. Steigh, Edward Arnold A division of Hodder & Stoughton London.
Raymond J M. Nil Sink, John de vris, Mann fred A Hollinger,EKC Press.

Reproduction in fungi genetical and physiological aspects, Charler G.Ellidt,Chapman and Hale.
Seeds,Bioregulants and applied plant Biotechnology,K.K.Bora,Karan Singh,Arvind Kumar, Ponter Publishers Jaipur.
Sensing and response in microorganisms, Michael E isinbach, Mirian Balaban, Elsevier science publishers.

Soil analysis, Marc Pansu, Oxford and IBH publishing Co.pvt Itd, Calcutta.

Soil Analysis,K.1.Peverill,L.A.Sparrow,D.J.Reuter,SBS Publisher and distributors pvt.ltd.

Soil and noise, Dr. B K Sharma, Dr. H Kaur, Krishna prakashan mandir.

Soil and the Environment, Alan Wild,Cambridge university,press.

Soil Ecology in Sustainable Agricultural System, Libert Brurrard, Ronald ferret Cerrato, Lewis publishers,New York.
Soil Ecology,Dr.Sirendra,Kumar Madav,APH Publishing.co.New Delhi.

Soil Microbiology Ecology and Biochemistry,Eldor A. Paul, Elsevior,Academic.press.Amsterdam,3™ edition.
Soil microbiology, Mark S Eoyne, Dilmar publishers.

Stem Cells,C.S.Potten,Acdemics Press An Important of Elsevier.

Sub surface microbiology and biogeochemistry, James k fredrickson, Madelyr fistcher, Willey-Liss publications.
Technology, Rattan Lal Agarval, Oxford and IBH Publiserin g co.Pvt Ltd,New York,2" edition.

The microbiology of safe food, Stephen J Forsythe, Blackwell science.

Transgenic Plant,R.Rajan,Arobios(India).

Westkotts Plant disease Hand book,R.Kenneth Host,Springer,6™ edition.

*kkkhk



