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cross pollinated (Single Plant Selection, Mass Selection, Recurrent Selection, Backcross 

Breeding). Hybrid Vigour, Hybrid Breeding. 

2. Horticulture: An Introduction, Plant Science, Plant Propagation, Greenhouse Management and 

Crops, Integrated Pest Management (IPM), Container-Grown Plants, Using Plants in the 

Landscape, Lawn and Turf Grass Establishment and Maintenance, The Vegetable Garden, The 

Small Fruit Garden. Complete Production technology of one fruit, one vegetable and one 

ornamental plant. 

Practicals:  

1. Techniques of Plant Breeding (Emasculation in Wheat, Rice, Maize, Cotton and Tomato) 

2. Pollination and fertilization in self and out Breeding Plants, their Implications and 

Consequences 

3. Grafting, and Budding techniques  

4. Nursery Development (Growing fruits/vegetables seeds and reporting germination 

percentage) 

5. Gene Action, Hybrid Vigor Numerical Problems 

6. Extraction of proteins from plant tissue and their quantitative (Bradford’s) and qualitative (SDS, 

PAGE gel) analysis. 

 

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 the concept of Plant Breeding and different strategies used in 

breeding for plant selection with desired characteristics. 

Recommended Readings: 

1. Acquaach, G. (2012). Principles of Plant Genetics and Breeding. Blackwell and Synergy 

Publishers. 

2. Acquaach, G. (2002). Horticulture Principles and Practices. (2nd Ed.), Prentice Hall of India 

Private Limited, New Delhi. 

3. Brown, J. and Caligare, P. (2008). An Introduction to Plant Breeding. Blackwell Synergy 

Publishers. 

4. Carpenter, P.L. and Walker, I. (2004). Plants in Landscape. (2nd Ed.), New York Freeman.  

5. Clevelard, D.A. (2002). Farmers, Scientists and Plant Breeding Integrating Knowledge and 

Practice. 

6. Crockett, J.V. (1999). Landscape Gardening. New York Time – Life. 

7. Gupta, S.K. (2000). Plant Breeding Theory and Techniques. Narosa Publishers. 

8. Kang, M.S. (2002). Quantitative Genetics. Genomics and Plant Breeding. 

9. Kumar, N. (2006). Breeding of Horticulture Crops: Principles and Practices. New Indian 

Publishers.  

10. Peter, K.V. (2009). Basics of Horticulture. New India Publishers.  
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Bot.Sp-05  FUNGAL DISEASES OF CEREAL CROPS     Credit Hours: 3(2+1) 

THEORY 

Introduction of the Course: 
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The course is organized to provide basic concepts of Fungal Diseases of cereal crops and 

identification of different plant pathogens, their comparative study, disease cycle, Economic 

Importance of different fungal pathogens and control measures. 

Course Objectives:  
The course is designed:  

1. To provide an adequate knowledge about basic concepts and identification of plant pathogens 

2. To give an insight into important fungal diseases of cereal crops and their management.  

Contents: 

1. Introduction:  

1.1.Comparative study of the different Fungal pathogen groups with representative examples, 

including Rusts, Smuts, Powdery Mildews, Downy Mildews, Soil Born and Air Born 

Fungal pathogens, Spots, Blights, Wilts, Damping off and Rots etc.  

1.2.Importance and symptoms of various cereal crop diseases;  

1.3.disease cycle  

1.4.Plant-Fungal Interactions  

2. Cereal crop pathogens  

2.1.The Oomycetes, Downy mildews  

2.2.Chytrid & Zygomycota pathogens  

2.3.Ascomycota pathogens, Structures & Functions, Sexual and asexual ascomycetes, 

conidial structures and identification, Powdery Mildews 

2.4.Basidiomycota: Rusts, Smuts; Taxonomy, Biology, Host Range, Life Cycle and Ecology, 

Basidiomycetes pathogens, Structures & functions  

3. Fungi in the Air:  

3.1.Airborne pathogens  

3.2.Foliar diseases 

4. Soil borne Fungal Pathogens 

5. Economic Importance:  

5.1.Fungal pathogens of cereal crops (Wheat, Maize, Oat, Barley etc.) 

6. Adaptations for Pathogenicity:   

6.1.Obligate vs. opportunistic pathogens,  

6.2.Fungal Pathogens in Row Crops & Perennial Crops,  

7. Control of Fungal Diseases:  

7.1.Mycotoxins  

7.2.Whetzel’s principles of plant disease control 

7.3.Cultural controls  

7.4.Chemical Control of Fungal Diseases 

Practicals:  

1. Maintenance and preservation of cultures of pathogenic fungi 

2. Identification of various types mentioned in the syllabus form fresh specimens, preserved 

specimens and prepared slides  

3. Study of morphology and reproductive structures of the types mentioned in theory 

(Specimens/prepared slides)  

4. Recognition of disease symptoms and keys for pathogen identification 

5. Isolation of pathogens and their Characterization 

6. Field trips for collection of different plant samples infected with fungal pathogen. 

Teaching-learning Strategies 

 

1. Lectures 

2. Group Discussion 

3. Laboratory work 
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4. Seminar/ Workshop 

Learning Outcome:  
1. Students are expected to get familiarized with the morphological and systematic knowledge of 

different plant pathogens.  

2. They will be able to describe the concepts of what constitutes disease in cereal crops and identify 

major principles of fungal plant pathology. 

3. This will also enable them to employ methods to diagnose and manage a wide range of fungal 

diseases of cereal crops. 

4. The obtained knowledge shall also enable the students to describe aspects of integrated pest 

management and to explain the impact of plant diseases on human affairs.  

Assessment Strategies: 

1. Lecture Based Examination (Objective and Subjective) 

2. Assignments 

3. Class discussion 

4. Quiz 

5. Tests 

Recommended Readings: 

1. Ahmad, S., Iqbal, S.H. and Khalid, A.N. (1997). Fungi of Pakistan. Sultan Ahmad 

Mycological Society Pakistan, Department of Botany, University of Punjab, Lahore, Pakistan.  

2. Agrios, G. N. (2011). Plant Pathology, 6th edition. Academic Press, New York, USA. 

3. Alexopoulos, C.J., Mims, C.W. and Blackwell, M. (1996). Introductory Mycology (4thed.). 

John Wiley & Sons, Inc. ISBN0-471-52229-5 

4. Braun, U. and Cook, R.T.A. (2012). Taxonomic Manual of the Erysiphales (Powdery 

Mildews). ISBN: 978-90-70351-89-2. 

5. Cummins, G.B. and Hiratsuka, Y. (2003).  Illustrated Genera of Rust Fungi.  Third ed.  The 

American Phytopathological Society. APS Press, St. Paul, MN. 

6. Schumann, G.L. and D’Arcy, C.J. (2010). Essential Plant Pathology. APS Press. 369 PP. 

7. Vánky, K. (2011[“2012”]). Smut fungi of the World. APS Press, St. Paul, Minnesota, USA. 

8. Vánky, K.  (2013). Illustrated Genera of Smut Fungi, 3rdedn. St. Paul, MN, USA, APS Press. 

9. Webster, J. and Weber, R.W.S. (2007). Introduction to Fungi (3rded.). Cambridge University 

Press. ISBN: 0-521-01483-2. 

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

 

 

Bot. Sp-06  BIOCHEMISTRY OF NUCLEIC ACIDS      Credit Hours 3(2+1) 

 

THEORY 

Introduction of the Course: 

The course is organized to provide knowledge of how nucleotides are synthesized and degraded 

in cells. An understanding of structure-function relationships for nucleic acids and chromatin. 

Knowledge of the enzymatic basis of replication of and error correction in the genome. An 

understanding of how genes are read and how the transcribed RNA is processed, and how genes 

are regulated through a coordinated collaboration between proteins and nucleic acid sequences.  

Course Objectives:  
The course is designed:  

1. To enable the students to understand the different composition and roles of nucleic acids in 

the cell and their interactions with each other and with agents that cause DNA damage. 

2. To enable the students to describe in detail the protein components of the nucleosome and key 

modifications to nucleosome components and understand the interactions between the DNA 

double helix and the nucleosome. 


