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SEMESTER IV 

Core X :  Marine Biology 

Code: 17PBCC41 Hrs /Week : 6 Hrs / Sem: 90 Credits : 5 

 
Objectives 

 

    To make the students realize the potentiality of marine environment 

    To understand the  marine ecosystem threats and conservation 
 

Unit I   Marine Environment  – Zonation and Biota 
 

Sea as a biological environment.Classification of marine environment.– Plankton – 

classification  (size,  life,  habitat)  and  adaptations.      Inter-tidal,  rocky,  sandy  and 

muddy shores –features of the flora, fauna and adaptations. Role of marine micro- 

organisms (bacteria and fungi) in nutrient cycles(nitrate, phosphate and sulphate) 
 

Unit II    Characteristics of Sea Water 
 

Physical  properties:  waves,  tides,  currents- types,  causes  ,  and  their  impact  on 

marine organisms.Illumination,temperature,pressure,. Chemical properties: nutrients, 

(major, minor, and trace elements), salinity, pH, density, dissolved gases (oxygen, 

carbon-di-oxide). 
 

Unit III     Marine Ecosystems 
 

Estuaries, salt marshes, mangroves. Coral reef -– ecology and types, species 

interaction, adaptations and importance. Threats and conservation of coastal 

ecosystems (coral reef and mangroves) 
 

Unit I V  Marine Pollution 
 

Sources,effects and control measures of heavy metal,,radioactive, oil, and thermal 

pollutions.Algal blooms-sources and effects. Microbial indicators of pollution. Role 

of microbes in pollution abatement. 
 

 

Unit V Wealth of the sea 

Living resources: Fishery products- fish meal and fish oil. Natural pearls: formation, 

ornamental and medicinal importance. Non-living resources: mineral wealth 

(manganese nodules, beach placers, glauconite and garnet). Bioactive compounds 

from marine organisms (bacteria, fungi, macro algae and sponges).Phycocolloids; 

agar-agar and algin. 

Books for Reference 

1.Tait, R.V. and Dipper F.A (1998) Elements of marine ecology.-4thed. British Library 

Cataloguing in Publication Data. 

2. Gross, G., 1993.Oceanography: A view of the Earth. Sixth edition. Prentice Hall Inc., 

NewJersey. 

3. McCormick, J.M. and J.V.Thiruvathaakal, 1976. Elements of Oceanography. W.B.
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Saunders Company, Philadelphia. 

4 .Nybakken, J.W. 1997. Marine Biology – An Ecological Approach. Addison Weslay 

Longman, Inc. California, 477pp. 

5. Olivia J.Fernando 1999.Sea water-Properties and dynamics, Dhanesh Publications, 

Ponnagam,Thanjavur 

6. Russel 1970. Marine Ecology, Academic Press- London and New York 

7. Nelson and Smith 1973, Oil pollution and Marine Ecology-Plenum press 

8. Benjamin- Cummings, Menlo Park, California.Vijaya Ramesh, K. (2004). 

Environmental Microbiology.MJP Publishers Chennai. 

9.MoshrafuddinAhamed and Basumatary. S.K.(2006). Applied Microbiology.  MJP 

Publishers Chennai 

10.Daws, C.J.1981. Marine Botany John Wiley and Sons, New York. 
 
 

 

Hrs / Week : 2 

PRACTICALS

1.Determination of acidity 

2 Determination of salinity 

3 Determination of alkalinity 

4  Determination of total hardness 

5. Determination of nitrite 

6. Determination of phosphate 

7 .Biochemical test for micro-organisms-IMViC 

8. Collection and identification of marine plankton ( any three phyto and zooplanktons ) 

9.Identification and remarks of the following 

i.Plankton net 

ii  Inter-tidal organisms 

a.Rocky shore :Sea anemone, Chiton 

b.Muddyshore:Uca, Cerithidia 

c.Sandy shore: Arenicola, Murex 

ii.Food fishes: Cybium,Sardinella 

iiiSea weeds:  Gracilaria,Sargassum, 

.      10. Submission: Record Note Book
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SEMESTER- III 

CORE – VII 

AGRICULTURAL AND ENVIRONMENTAL MICROBIOLOGY 

Code:17PMIC31 HRS/WEEK: 6 HRS/SEM: 90 CREDITS: 5 

 
OBJECTIVES 

1.   To inculcate the knowledge on interaction between microbes and environment. 

2.   To impart advanced information in Agricultural Microbiology. 

UNIT I  : 

Based  on  oxygen requirement,  nutrition,  temperature,  habitat  (soil,  water  & air). 

Physio-chemical properties of soil -Rhizosphere and rhizoplane organisms. Mineralization 

and Immobilization. Biogeochemical cycling: Carbon, Nitrogen, Phosphorus & Sulphur. 

UNIT II : 

Microbial analysis of drinking water: Tests for coliforms ( presumptive, confirmed 

and completed tests). Purification of water: Sedimentation, Filtration (slow and rapid sand 

filters) and Disinfection. Aeromicrobiology – Phylloplane microflora (morphological, 

physiological characters: nutrition, radiation, relative humidity and temperature) – Air 

Pollution – aerosol, droplet nuclei and infectious dust. Examination of air microflora. 

UNIT III : 

Nature of sewage and its composition. Physical, chemical and biological properties of 

sewage (BOD, COD etc). Sewage systems and types. Sewage Treatment: Single Dwelling 

Unit, municipal sewage treatment – primary, secondary and tertiary treatments (Trickling 

filters, Activated sludge process, Oxidation lagoons and Imhoff tank). 
 

UNIT – IV 

Biological Nitrogen fixation- The range of nitrogen fixing organisms- mechanism of 

nitrogen fixation (biochemistry of nitrogenase) - genetics of nitrogen-fixation - Rhizobium- 

Legume Association - N2 fixation by non-leguminous plants. 

UNIT – V 

Microbial products and plant health: PGPR (plant growth promoting rhizobacteria) - 

significance of mycorrhizae - Role of biofertilizers and biopesticides- Biofertilizers- 

(Rhizobium, Azospirillum, Azotobacter, Cyanobacteria, Phosphobacteria and Azolla)- 

Inoculants, mass production and method of application and its Quality Control (BIS 

specification). 
 

 

REFERENCE BOOKS: 

1.   Shiva   Aithal,   C.   (2010).   Mordern   approaches   in   Soil,Agricultural   and 

Environmental Microbiology. Himalaya Publishers, New Delhi. 

2.   Atlas,R.M.,  and  Bartha.M.  (2003).  Microbial   Ecology  –Fundamentals  and 

applications. Benjamin – Cummings, Mento Park, California. 

3.   Martin Alexander (1983).Introduction to Soil Microbiology, Wiley eastern Ltd., 

NewDelhi. 

4.   SubbaRao,N.S.(1997). Biofertilizers in Agriculture and Forestry III Ed,Oxford 

and IBH Publishing Co, Pvt. Ltd, NewDelhi.
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5.   SubbaRao,N.S.(1995).  Soil  Microorganisms  and  Plant  growth.  Ed,Oxford  and 

IBH Publishing Co, Pvt. Ltd, NewDelhi 

6.   Wheeler, B.E. (1976). An introduction to Plant disease. ELBS and John Wiley and 

sons, Ltd. 

7.   Rangaswamy.g., and Bagyaraj.D.J. (1996). Agricultural Microbiology. Prentice- 

Hall of India Pvt Ltd., New Delhi. 

8.   Dirk, J. Elasas, V., Trevors,.T., and Wellington, E.M.H. (1997). Modern Soil 

Mirobiology. Marcel Dekker INC, New York, HongKong. 

9.    Dubey R.C. (2001).A Text Book of Biotechnology. S Chand & Co. New Delhi. 

10.  Gupta,S.K.(2014).Approaches and trends in plant disease management. Scientific     

       publishers.Jodhpur,India. 

11.  Jammaluddin et al (2013). Microbes and sustainable plant productivity. Scientific 

       Publishers Jodhpur,India,G. 

12.  Purohit, S.S.Kothari,P.R.andMathur (1993). Basic and Agricultural        

       Biotechnology, Agrobotanical Publishers (India).Bikaner.
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SEMESTER - III 

CORE –IX 

INDUSTRIAL AND PHARMACEUTICAL MICROBIOLOGY 

Code: 17PMIC33 HRS/WEEK: 6 HRS/SEM: 90 CREDITS: 5 

 

 
OBJECTIVES: 

 

1.   To inculcate the knowledge of Industrial and Pharmaceutical Microbiology 

2.   To impart  the  students  with  the  knowledge  of  various  processes  involved  in    

       Pharmaceutical industry. 
 

UNIT-I 
 

Isolation, preservation and improvement of industrially important microorganisms; 

Raw materials and media design for fermentation processes; Sterilization; Development of 

inoculums for industrial fermentations; Types of fermentation: Batch, Continous, Dual or 

Multiple, Surface, Submerged, Aerobic and Anaerobic. 
 

UNIT-II 
 

Fermenter- Design and types, Instrumentation and control-aeration and agitation. 

Recovery and purification of fermentation products. Enzymes and cell immobilization, 

Production of recombinant proteins having therapeutic and diagnostic applications: Insulin, 

Interferon, Somatotropin, Single cell protein. 
 

UNIT-III 
 

Biology of industrial microorganisms.Streptomyces, Yeasts (Saccharomyces, 

Hansenula )Spirulina and Penicillium. Mushroom cultivation. Biosensors and Biochips. 

Biofuels from microbial sources. 
 

UNIT-IV 
 

Alcohols (Ethanol and Butanol); Beverages (Beer and Wine); Aminoacids 

(Glutamic acid   and   Lysine);   Organic  acids (Citric   acid   and   acetic   acid);   Vaccines   

(Plant   – Agrobacterium tumefaciens, Animal – Leptospirosis, Microbes - DPT). 
 

UNIT-V 
 

Antibiotics (Penicillin, Cephalosporin and Streptomycin); Vitamins (Riboflavin and 

Cyanocobalamin); Production of enzymes (Protease, Amylase and Lipase); Biopolymers 

(Xanthan gum and PHB); Biopreservatives (Nisin); Production of Hormones 

(Testosterone and Androstenedione). 
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REFERENCE BOOKS: 

1. WulfCrueger (2000).A Text Book of  IndustrialMicrobiologyII.Ed. Panima Publishing 

    Corporation,NewDelhi. 

2.   Peter  F.Stanbury.,   Whittaker,  A.  and   Hali,S.J.(1997   ).Principles  of  Fermentation 

       Technology,II Ed., Pergamon Press. 

3.  A.H.Patel, Industrial Microbiology (1996).Macmillan India Limited. 

4.  Reed.G.(Editor),Industrial Microbiology, CBS Publishers 

5.  Prescott &Dunn(1997). Industrial Microbiology.CBS publishers and Distributors. 

6.  Casida,L.E.(1986).Industrial Microbiology. Eastern Limited, NewYork. 

7. Michael J.Waites, Neil L.Morgan, John S.Rockey and GrayHigton(2001). Industrial 

Microbiology An Introduction, Replika press Pvt.NewDelhi. 

8. S. S. Purohit, H.N. Kakrani, A.K. Saluja, Pharmaceutical Biotechnology (2006). Student        

    edition, Jodhpur. 

9. U. Satyanarayana, Biotechnology (2013). Books and Allied (P) Ltd, Kolkata.



 

SEMESTER – III 

PRACTICAL –III 

TECHNIQUES IN AGRICULTURAL, ENVIRONMENTAL, INDUSTRIAL AND 

PHARMACEUTICALMICROBIOLOGY 

 

Code: 17PMICR3 

 

Hrs/week: 6 

 

Hrs/Sem: 90 

 

Credits: 3 

OBJECTIVES: 

To impart advanced level practical training in Agriculture and Industrial Microbiology. 

1. Isolation of Rhizobium from root nodules of leguminous plants. 

2. Isolation of Azotobacter from soil. 

3. Isolation of antibiotic producing microbes from soil. 

4. Testing antagonistic activity of soil microorganisms 

5. Assessment of VAM colonization 

6. Estimation of soil mineral contents a) pH b) nitrate c) nitrite d) sulphate e) 

phosphate. 

7. Isolation of air borne bioparticles. 

8. Isolation of coliforms from sewage. 

9. Effect of high salt concentration on microbial growth. 

10. Determination of biological oxygen demand 

11. Determination of chemical oxygen demand 

12. Production of citric acid by Aspergillus niger. 

13. Bio ethanol production 

14. Amylase production 

15. Protease production 

16. Immobilization of yeast cells using sodium alginate Bioassay of 

chloremphenicol by plate assay method or turbidiometric Assaay method 

17. Sterility testing by Bacillus stearothermophilus 

18. Determination of antimicrobial activity of a chemical compound 

(Phenol,Resorcinol,Thymol,Formaldehyde) to that of phenol under standardized 

experimental conditions. 

REFERENCE BOOKS: 

1. Gunasekaran. P. (1996). Laboratory Manual in Microbiology. New Age International Ltd., 

Publishers, New Delhi. 

2. Dubey, R.C.andMaheswari,D.K. (2002).Practical Microbiology, 1st Edition Chand and 

Company Ltd., India. 

3. Aneja K.R.(1993). Experiments in Microbiology,Plant Pathology and Tissue Culture. 

WishwaPrakashan.NewDelhi.India. 

4. Benson. (2002). Microbiological Applications – Laboratory Manual in General 

Microbiology. International Edition, McGraw Hill Higher Education. 

5.Jayaraman, J. (1985). Laboratory Manual in Biochemistry. Wiley Eastern Ltd., New Delhi. 

6. Plummer. D.T. (1998). An Introduction to Practical Biochemistry. Tata McGraw Hill, 

New Delhi. 
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