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2. Group Discussion 

3. Laboratory work 

4. Seminar/ Workshop 

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

different fungal groups and their relationships with plant roots.  

2. They will be able to describe, apply and integrate the basic concepts of Mycorrhizae and Crop 

Productivity. 

Assessment Strategies: 

1. Lecture Based Examination (Objective and Subjective) 

2. Assignments 

3. Class discussion 

4. Quiz 

5. Tests 

Recommended Readings: 
 

1. Khan, A. G. (2006). Laboratory Manual of Mycology and Plant Pathology. HEC Pakistan.  

2. Podila, G. P. and Varma, A. (2005). Basic Research and Application of Mycorrhizae. K. 

International (Pvt) Ltd. New Delhi. 

3. Sanders, F. E., Mosse, B. and Tinker, P.B. (2004). Endomycorrhizae. Academic Press, N.Y. 

4. Smith, S. E. and Read, D. J. (2008). Mycorrhizal Symbiosis. Academic Press, London, N.Y. 

5. Allen, M.F. (1992). Mycorrhizal Functioning. An Integrative Plant Fungal Process. Chapman 

and Hall Inc., New York, London. 

6. Brundrett, M., Bougher, N., Dell, B., Grove, T. and Malajczuk, N. (1996). Working with 

Mycorrhizas in Forestry and Agriculture. ACIAR Monograph 32. Canberra, Australia.  

7. Brundrett, M., Melville, L. and Peterson, L.  (1994). Practical Methods in Mycorrhiza Research. 

Mycologue Publications. 

8. Bethlenfalvay, G. J. and Linderman, R.G. (1992). Mycorrhizae in Sustainable Agriculture. ASA 

Special Publication No.54. 

9. Powell, L.I. and Bagyaraj, D. J. (1984).VA Mycorrhiza. CCRC Press Inc. 
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Bot-Sp-18    PLANT PHYSIOLOGY AND CLIMATE CHANGE      Credit hours: 3 (2+1) 

THEORY:  

Introduction of the Course: 

The course is organized to provide an adequate knowledge about plant physiology and climate 

change. Plant physiology is the study of plant function and behavior, encompassing all the dynamic 

processes of growth, metabolism, reproduction, defense, and communication that account for plants 

being alive. Climate change alters species interactions via direct effects on plant antagonists and 

mutualists and via changes in plant traits that influence the dynamics of these interactions. Global 

change is a topic of great concern today. Change includes increasing temperatures, decreasing rainfall, 

rising atmospheric carbon dioxide levels, degrading soils, excess of nutrients, salt, heavy metals or 

man-made chemicals. Change can mean altered presence of herbivores, pests and pathogens, or 

competition with aggressive weeds.   

Course Objectives:  
The course is designed:  

1. To provide an adequate knowledge about basic concepts of plant physiology and climate 

change. 

2. To give an insight knowledge of plant physiology and climate change, their evolutionary 

and ecological response  
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Contents: 

1. Plants and Global Change: 

1.1 Effects of Rising Atmospheric Concentrations of Carbon Dioxide on Plants  

1.2 Potential impact of climate change on nutrient availability 

1.3 Ozone exposure response on Crop Productivity 

2. Physiological Traits for Improving Heat Tolerance in Crops: 

3. Climate Change:  

3.1 Resetting Plant-Insect Interactions 

3.2 Climate change and multitrophic level species interactions 

3.3 Waterproofing Crops  

3.4 Effective Flooding Survival Strategies 

3.5 Molecular and Physiological Analysis of Drought Stress in response to environmental 

change 

3.6 Evolutionary and ecological responses to anthropogenic climate change 

3.7 Microorganisms and ocean global change 

3.8 Prevalence of polyploidy in cold climates 

Practicals: 

1. To determine the activity of Antioxidant enzymes. 

2. To investigate cold-induced physiological responses in plants. 

3. To study heat induced physiological responses in plants. 

4. To determine the Oxygen radical absorbance capacity of stressed tissues. 

5. To determine Ferric reducing antioxidant power of stressed tissues. 

Teaching-learning Strategies: 

1. Lectures 

2. Group Discussion 

3. Laboratory work 

4. Seminar/ Workshop 

Learning Outcome: 

1. Students are expected to get familiarized with the morphological and systematic knowledge about 

different plant groups. 

2. They will be able to describe, apply and integrate the basic concepts of Cell Biology including 

Genetics and Evolution, Biochemistry, Physiology as well as Structure and Functions of different 

Organelles. 

3. This will enable them qualify for basic to moderate level jobs involving knowledge of plants and 

their environment. 

4. The obtained knowledge shall also enable the students to enter into various entrepreneurial 

activities involving general introduction to Botany. 

Assessment Strategies: 

1. Lecture Based Examination (Objective and Subjective) 

2. Assignments 

3. Class discussion 

4. Quiz 

5. Tests 

 Recommended Readings: 

1. Baxter, B. (2014) Plant acclimation and adaptation to cold environments, in Temperature and 

Plant Development (eds K. a. Franklin and P. a. Wigge), John Wiley & Sons, Inc, Oxford. 

doi: 10.1002/9781118308240.ch2. 

2. Morison, J. I. L. and Morecroft, M. D. (2008). Plant Growth and Climate Change.Wiley-

Blackwell.232pp. ISBN:  978-1-405-13192-6 

http://www.plantphysiol.org/content/160/4/1698
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3. Redden, R., Yadav, S. S. Maxted, N., Dulloo, M. E., Guarino, L. and Smith, P. (2015). Crop 

Wild Relatives and Climate Change.John Wiley & Sons. 400pp. 

4. Rozema, J., Aerts, R. and Hans Cornelissen (2007). Plants and Climate Change.Springer. 

ISBN 978-1-4020-4443-4. 
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Bot.Sp-19   ARCHAEOPALYNOLOGY Credit Hours: 3(2+1) 

THEORY 

Introduction to the course:  
The course gives the students an introduction to the fossil record of land plants and algae, their 

evolution, biology, and morphology. The primary goal is to explain the science of 

Archaeopalynology, to outline the main features of pollen and to show how these properties are used 

in various branches of science.  

Course Objectives:  
The aim of the course is: 

1. To understand the structure pollen and spores. 

2.  To raise a level of identification for pollen analysis 

3. To provide students with the practical skills to analyze pollen/spores and plant remains with 

microscopic techniques and the statistical modelling for the reconstruction of the 

palaeoenvironment and palaeoclimate. 

Course Detail: 

1. Archaeopalynology: Definition, Pollen Structure, Exine Stratification, Sporopollenin. 

2. Pollen Production: Dispersal and deposition by Air (Anemophily), Water (Hydrophily), 

Animals (Zoophily) and other Agencies, Re-deposition and Recycling. 

3. The Archaeological Deposits: Classification and Description (Allochthonous, 

Autochthonous, Regenerative Peat). 

4. Pollen as indicators of vegetation: Flora, history of Climate, Domestication of Plants, the 

Human Impact, Cultivation Practices through ages; Cultural Landscape Development, 

examples from Indus Valley Civilization and other parts of the world. 

5. Pollen Analysis for dating, Recent Pollen as Markers. 

6. Coprolite Palynology to deduce human dietary habits, the climate and cooking abilities. 

7. Pollen Diagrams and Maps 

Practicals: 

1. Various Pollen and Spores extraction techniques from soil samples collected from 

Archeological Sites through standard maceration techniques. 

2. Study of pollen morphology e.g. structure and sculpturing, apertures, size etc in relation to its 

function. 

3. Preparing reference collection of pollen or the pollen herbarium in form of permanent strew 

mount slides. 

4. Identification of Palynomorphs other than pollen and spores in the strew mount slides e.g. 

Tissue fragments, Algae and Animal remains. 

5. Pollen identification through standard keys. 

6. Interpretation of palynological data in terms of pollen Diagrams and Maps. 

7. Preparing Pollen for Phase Contrast and Electron Microscopy 

8. Mandatory Field Study tour to the Archeological sites near Lahore to collect soil samples for 

palynomorphs extraction representing plants through standard maceration techniques. 

Students shall be required to prepare a field study tour report in addition to the Practical copy 

and produce it at the time of Practical Examination. Both practical copy and Field report shall 


