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4. Study the symptoms of various Air Pollutants on Plants. 

5. Study of Impact of Polluted Water on Germination and Seedling Growth. 

6. Field Work: Visit to sites of Water Pollution and sewage effluents treatment plant.  

Teaching-learning Strategies 

1. Lectures 

2. Group Discussion 

3. Laboratory work 

4. Seminar/ Workshop 

Learning Outcome:  

Students will be able to 

1. Define agricultural environmental pollution. 

2. Explain the types of agricultural environmental pollutants. 

3. Explain the behavior of environmental pollutants in the environment. 

4. Explain the modern agricultural practices 

5. Evaluate and use the new knowledge in the field of agricultural pollution with a systematic 

approach. 

Assessment Strategies: 

1. Lecture Based Examination (Objective and Subjective) 

2. Assignments 

3. Class discussion 

4. Quiz 

5. Tests 

Recommended Readings: 

1. Agricultural Nonpoint Source Pollution: Watershed Management and Hydrology   edited by 

William F. Ritter, Adel Shirmohammadi 

2. Agricultural Pollution: Environmental Problems and Practical Solutions   By Graham 

Merrington, Dr Linton Winder Nfa, R. Parkinson, Mark Redman, L. Winder 

3. Assessment of Crop Loss From Air Pollutants  Editors: Walter W. Heck,   O. Clifton 

Taylor,   David T. Tingey   ISBN: 978-94-010-7109-3 (Print) 978-94-009-1367-7 (Online) 

4. Biomass Burning and Global Change: Remote sensing, modeling and ..., Volume 1, edited by 

Joel S. Levine 

5. Conway, G.R. and Pretty, J.N (2009). Unwelcome Harvest: Agriculture and Pollution. 

Earthscan Publications Ltd. London. 

6. Dassler, H.G. and Bortitz, S. (2002). Air Pollution and its influence on vegetation. Dr. W. 

Junk Publishers, The Netherlands. 

7. Nebel, B.R. and Edward, E.J. (2002). Environmental Science. Prentice-Hall. Inc. New Jersey. 

8. Stiling, P.D. (1996). Ecology: Theories and Applications. (2nd Ed.), Prentice-Hall, Inc. 

London. 

6. Unsworth, M.H. and Ormrod, D.P. (2006). Effects of Gaseous Air Pollution in Agriculture 

and Horticulture. Butterworth Scientific. London, Sydney, Toronto. 

7. Treshow, M. (2003). Air Pollution and Plant Life. John Wiley and Sons. New York, Toronto. 

Brisbane. 

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

 

 

Bot.SP-15        ADVANCES IN MOLECULAR GENETICS      Credit Hours: 3(2+1) 

 

THEORY 

Introduction of the Course  

http://link.springer.com/search?facet-author=%22Walter+W.+Heck%22
http://link.springer.com/search?facet-author=%22O.+Clifton+Taylor%22
http://link.springer.com/search?facet-author=%22O.+Clifton+Taylor%22
http://link.springer.com/search?facet-author=%22David+T.+Tingey%22
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This course work is designed to highlight autonomous replicating entities, DNA Integrity, Protection 

and Repair and Homologous Genetic Recombination. 

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 
1. Autonomous Replicating Genetics Entities: Plasmid Replication and Maintenance, Plasmid Replication, 

different Mechanisms of Regulation of Plasmid Replication, Genes involved in Stable Maintenance. Plasmid 

Born Functions, Transfer Function, Resistances to Antibiotics and Toxic Ions, Bacteriocin and Toxin 

Production, Plasmid Involvement in Host Metabolism. Nomenclature of Plasmids and Plasmid Born 

Functions. 

2. Protection DNA Integrity, DNA Methylation and the Restriction Modification System: Restriction-

Modification Phenomenon.Discovery.General Features of DNA Methylation.The Host Specificity of DNA 

(Hsd) Systems. The Methylated-Adenine (Mar or Mrr) and Methylated Cystosine (Mcr) Restriction System 

of E.Coli.Other Modification and/or Restriction System. The DNA Adenine-Methylation (Dam) and DNA 

Cystosine-Methylation (Dcm) Systems. Restriction-Modification and Evolution. 

3. DNA Repair: Classification of Repairable Lesions. Direct Repair. Base Excision Repair.Nucleotide-Excision 

Repair. Recombinational (or post replication) Repair. Cross-Link Repair. Mismatch Repair. Inducible Repair. 

Practicals:  

1. Transformation 

2. Conjugation 

3. Mutagenesis 

4. Plasmid DNA Preparations (Mini Preps) 

5. Agarose Gel Electrophoresis 

6. Molecular Markers 

 

Teaching-Learning Strategies 

1. Lectures 

2. Group Discussion 

3. Laboratory work 

4. Seminar/ Workshop 

Learning Outcome:  
1. Students are expected to get themselves familiarized with the molecular/macromolecular 

organization of plant cells and DNA in general. 

2. They should be able to understand almost infinite possibilities of structural organization, 

molecular backbones and the myriad roles or functions they can take or perform.  

3. Students should be able to understand the basic concepts with regard to DNA Amplification by 

PCR.   

Assessment Strategies: 

1. Lecture Based Examination (Objective and Subjective) 

2. Assignments 

3. Class discussion 

4. Quiz 

5. Tests 

Recommended Readings: 

1. Gardner, E.J. (2004). Principles of Genetics, John Willey and Sons, New York. 

2. Glick, B.R. and Pasternak, J.J. (2003). Molecular Biotechnology. ASM Press Washington DC. 

3. Pierca, B.A. (2005). Genetics; A Conceptual Approach. W. H. Freeman and Company, New 

York. 

4. Primrose, S.B., and Twyman, R.M. (2006). Principles of Gene Manipulation and Genomics. 

Blackwell Scientific Publications. 
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5. Primrose, S.B., Twyman, R.M. and Old R.W. (2004). Principles of Gene Manipulation, an 

Introduction to Genetic Engineering. (6th Ed.), Blackwell Scientific Publications. 

6. Snustad, D.P. and Simmons, M. J., (2005). Principles of Genetics,(4th Ed.). John-Wiley and 

Son Limited. 

7. Synder, L, and Champness, W. (2004). Molecular Genetics of Bacteria. ASM Press, 

Washington D.C 

8. Wilson, J. and Hunt, T. (2004). Molecular Biology of the Cell – The Problems Book. Garland 

Publishing Inc. 

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

 

 

Bot.Sp-16        BIOHAZARDS, BIOSAFETY, BIOETHICS     Credit Hours: 3(2+1) 

THEORY: 

Introduction of the Course  

 This course will enable students to learn about recognized and unrecognized hazards related 

to organismic working specimens within laboratory that can cause serious physical harm or even 

death. Furthermore, it contains recommendations as well as descriptions of mandatory biosafety 

standards being followed at international and national level. It would also help students to learn about 

role international and national committees related to bioethics and biosafety.  

Course Objectives: 

 The course is designed: 

1. To learn about recognized and unrecognized hazards related to organismic working specimens 

within laboratory that can cause serious physical harm or even death. 

2. To familiarize with the essential basics of biosafety while dealing with biohazardous 

specimens in the laboratories 

3. To give essential insight about bioethics related to biotechnological interventions 

Contents: 

1. Introduction to Biohazards, Biosafety and Bioethics 

1.1 Concept of hazard and risk 

1.2 Definition and concepts of Biohazards 

1.2.1 Uses and abuses of genetic information and biohazards 

1.2.2 Hazardous group of organisms – Natural and those altered by human 

1.2.2.1 Hazardous microbes 

1.2.2.2 Hazardous plants  

1.2.2.3 Hazardous animals 

  1.2.3 Possible solutions to various biohazards 

 1.3 Definition and concepts of Biosafety 

 1.4 Definition and concepts of bioethics 

2. Genetically modified organisms (GMOs) 

2.1 Definitions and concepts of GMOs 

2.2 Risk assessment of GMOs manipulations 

 2.2.1 Release of genetically modified organisms 

2.3 Intellectual property rights (IPR) related to GMOs 

 2.3.1 Patenting of GMOs 

 2.3.2 Commercializing and benefit sharing 

3. Bioethics  

 3.1 Introduction to bioethics 

 3.2 Ethical issues related to GMOs 

 3.3 Concept of euthanasia and its application for humanism purposes 

 3.4 Possible risks associated with reproductive and cloning technologies  


