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5. Tests 

Recommended Readings:  

1. K. Faegri, P.E. Kaland and K. Krzywinski, (Latest Edition). Text book of Pollen Analysis, 4th 

edn. Wiley, Chichester. 

2. R.G. Stanley, (Latest Edition).  Pollen. Biology – Biochemistry –Management; in Linskens HF 

(ed): Berlin, Springer 

3. A. Menzel, Estrella N: Plant phonological changes; in Walther et al (ed): Fingerprints of Climate 

Change. New York, Kluwer Academic/ Plenum Publishers. 

4. Blackley CH: Experimental Researches on the Causes and Nature of Catarrhus aestivus (Hayfever 

or Hay-Asthma). London, Dawson’s of Pall Mall, 1959 (original publication: London, Baillière, 

Tindall& Cox. 

5. Aas K, Aberg N, Bachert C, Bergmann K, Bergmann R, Bonini S, Bousquet J, de Weck A, Farkas 

I, Hejdenberg K: European Allergy White Paper: Allergic Diseases as a Public Health Problem. 

The UCB Institute of Allergy, Brussels 

6. Olga Ukhanova and Evgenia Bogomolova.  Airborne Allergens.  

Komarov Botanical Institute of the Russian Academy of Sciences, St. Petersburg, Russia 

7. Behrendt H, Frierichs KH, Kainka-Stänicke E, Darsow U, Becker WM, Tomingas R: Allergens 

and pollutants in the air – a complex interaction; in Ring J, Prybilla B (eds): New Trends in 

Allergy III. Berlin, Springer, 1991, pp 467–478. 

8. Stephen T Holgate, Martin K. Church, David H. Broide, Fernando D Martinez. Allergy. Elsevier 

Health Sciences. 

9. Maureen E. Lacey and  )a.o)so. Tn s W)nW.o) W)  R.ntn ns  ( a Tpaaon ( eo. o. Eaa oo)os .a o.R 

 R .) E  .a o aaaa.  a a.aa oo. poa) o. Wn Tpa .a ai  nni  R ) a.n  

10. Maureen E. Lacey and Jonathan S. West. The Air Spora – A Manual for Catching and Identifying 

Airborne Biological Particles . Dordrecht, the Netherlands : Springer-Verlag Gmbh ( 

http://www.springer.com ) 2006 . 156pp. 

11. Mikhail Sofiev and Karl-Christian Bergmann. (2013). Allergenic Pollen: A Review of the 

Production, Release, Distribution and Health Impacts. Springer; 2013 edition 

12. Kainka-Stänicke E, Behrendt H, Friedrichs KH, Tomingas R: Surface alterations of pollen and 

spores by particulate air pollutants. J Hyg Environm Med 1989;188:516. 

13. Knox RB: The pollen grain; in Johri BM (Latest ed): Embryology of Angiosperms. Berlin, 

Springer.  

14. Linskens HF, Jorde W: Pollen as food and medicine – A review. Econ Bot 1997; 51:77– 78. 

********************************* 

 

 

Bot. Sp-22  ENVIRONMENTAL BACTERIOLOGY         Credit Hours 3(2+1) 

     

Introduction of the Course  

The course is designed to enable the students to be familiar with the role played by the bacteria in the 

environment. Environmental bacteriology involves the study about the ecology of bacteria, their 

relationship with one another and with their environment, the beneficial and hazardous role of bacteria 

in the environment and how laws and biosafety guide lines should be implemented in order to 

maintain healthy environment. Bacteria play primary role in regulating biogeochemical systems on 

our planet including some of the most extreme regions, from frozen environments and acidic lakes, 

to hydrothermal vents at the bottom of deepest oceans, and some of the most familiar, such as the 

human small intestine. After studying the subject of Environmental Bacteriology, students will be 

able to define the beneficial and harmful effects of microorganisms on individual health, public 

health, food and water quality. 

Course Objectives 
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1. To make the students aware of the role played by bacteria (both beneficial and harmful) in 

the environment 

2. To understand the impact of various environmental factors on the growth of bacteria 

Contents 

  Unit I: Introduction to Environmental Bacteriology 

  Unit-II: Effect of environmental factors on bacteria 

              Unit- III: Biogeochemical cycle involving Bacteria. 

              Unit- IV: Environmental laws and Biosafety guide lines. 

              Unit- V: Molecular approaches to the environmental management. 

              Unit- VI: Bacterial Biodegradation of xenobiotics. 

              Unit- VII: Microbial resistances, transformation and detoxification of pollutants. 

              Unit- VIII: Biofilms: introduction and applications. 

              Unit- IX: Environmental law and management. 

              Unit- X: Mineral leaching with bacteria 

 

Practicals: 

1. Study of effects of environmental factors on the bacterial growth. 

2. Study of effect of pollutants on bacterial growth. 

3. Determination of reduction potential of heavy metals by bacteria.  

4. Antibiotic resistance of bacteria 

Teaching-learning Strategies 

1. Lectures 

2. Group Discussion  

3. Laboratory Work  

4. Seminar/ Workshop  

Assessment and Examinations:  

                                    As per University Rules 

Recommended Readings  

1. Alcamo, I. E. (2022). Fundamentals of Microbiology. (12th Ed.), Jones & Bartlett Publishers, 

USA.  

2. Barnett, V. (2003). Environmental Statistics: Methods and Applications. John-Wiley and Son 

Limited.ss 

3. Bertrand, J. C., Caumette, P., Lebaron, P., Matheron, R., Normand, P., & Ngando, T. S. (Eds.). 

(2015). Environmental microbiology: fundamentals and applications (pp. 3-7). Dordrecht: 

Springer. 

4. Black, J.G. (2017). Microbiology: Principles & Explorations, (10th Ed.), Publisher McGraw Hill.  

5. Borlak, J. (2005). Handbook of Toxicogenomics: Strategies and Applications. John-Wiley and 

Sons Limited.  

6. Canter, L. (1996). Environmental Impact Assessment. McGraw-Hill Science. ISBN: 0070097674 

7. Cunningham, W.P. and Cunningham, M.A. (2020). Principles of Environmental Science Inquiry 

and Applications. (9th Ed.) McGraw-Hill Science.  

8. Grant, W. D., & Long, P. E. (2013). Environmental microbiology. Springer Science & Business 

Media. 

9. Heikki, M., Hokkanen, T. and Hajek, A.E. (2004). Environmental Impacts of Microbial 

Insecticide: Needs and Methods for Risk Assessment, Science Publishers.  

10. Ivanov, V. (2016). Environmental microbiology for engineers. CRC press. 

11. Maier, M.R. Pepper, L.I., and Gerba, P.C. (2014). Environmental Microbiology. (3rd Ed.), Elsevier 
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Inc, U.K.   

12. Méndez-Vilas, A. (Ed.). (2014). Industrial, medical and environmental applications of 

microorganisms: current status and trends. Wageningen Academic Publishers. 

13. Mitchell, R. (2010). Environmental Microbiology. John Wiley & Sons Carde.  

14. Pepper, I. L., Gerba, C. P., Gentry, T. J., & Maier, R. M. (Eds.). (2011). Environmental 

microbiology. Academic press. 

15. Rubin, E.S. (2001). Introduction to Engineering and the Environment. McGraw-Hill Science. 

16. Schmidt, T. M. (Ed.). (2019). Encyclopedia of Microbiology. Academic Press. 

17. Sunahara, G.I., Agnes Y., Renoux, A.Y., Thellen, C., Gaudet, C.L., and Pilon, A. (2002). 

Environmental Analysis of Contaminated Sites. John-Wiley and Son Limited.  

18. Talaro, K.P. (2022). Foundations in Microbiology: Basic Principles.  (11th Ed.) McGraw Hill. 

Publisher.  

19. Tickner, J.A. (2002). Precaution, Environmental Science, and Preventive Public Policy. Island 

press. 

20. Tortora, G.J., Christine L., Case, C.L., Funke, B.R., Funke, B. and Case, C. (2022). 

Microbiology: An Introduction. (13th Ed.), Pearson Education Publishers.  
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Bot. Sp-23   GENE CLONING   Credit Hours: 3 (2+1) 

 

Introduction of the Course  

This course work is designed to highlight importance of Gene Cloning in the field of research and 

Biotechnology including learning about the concept of cloning agents, their behavior, structure and 

manipulations. It will help the students to learn advance techniques regarding the synthesis of 

recombinant DNA and their manipulations for the production of beneficial products such as hormones 

and metabolites. It will also be helpful for students to learn applications of these techniques in various 

fields such as agriculture and medicine. 

Course Objectives 

1. To introduce advance genetic engineering techniques to the students 

2. To enable the students to understand various DNA manipulations at the molecular 

level 

Contents: 

 Unit –I: The Principles of Cloning DNA:   
1.1. General Principles of Cloning 

1.2. Strategies for gene cloning 

 Unit-II Vehicles: Plasmid and Bacteriophages:  
2.1 Plasmids 

i. Basic Features of Plasmids 

ii. Size and Copy Number 

iii. Conjugation and Compatibility 

iv. Plasmid Classification 

2.2. Bacteriophages:  

i. Basic Features of Bacteriophages  

ii. Lysogenic Phages 

iii. Viruses as Cloning Vehicles 

 Unit-III: Purification of DNA:  
3.1. Preparation of total Cell DNA 

3.2. Preparation of Plasmid DNA 


