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MAHATMA GANDHI UNIVERSITY 

B.Sc. BOTANY PROGRAMME 

Semester VI         Course 9   BO6B09U                        

PLANT PHYSIOLOGY AND BIOCHEMISTRY  
(Theory 54: hours; Practical : 45 hours)                                           (Theory Credit 2, Practical Credit 2) 

             

Course objectives 

1.  Understand the basic principles related to various physiological functions in plant 

life. 
2.  Familiarize with the basic skills and techniques related to plant physiology. 
3.  Understand the role, structure and importance of the bio molecules associated 

with plant life. 
4.  Familiarize with the recent trends in the field of plant physiology. 
5.  Familiarize with applied aspects of plant physiology in other fields like agriculture. 
 
PLANT PHYSIOLOGY     (Theory 36: hours; Practical : 33 hours) 
MODULE -I           6 hours 

Water relations          
A. Physical aspects of absorption-Diffusion, imbibition, osmosis, OP, DPD, TP, WP,  
            Concept of Water potential, matrix potential, pressure potential. 
B. Absorption of water-active & passive, Ascent of sap-cohesion adhesion theory,  

Transpiration-types-mechanism-theories-(starch-sugar, proton-K+ion exchange)-
significance – antitranspirants, Guttation.  

            
MODULE II           3hours 
Mineral Nutrition and mechanism of absorbtion.        

Essential and non essential elements- macro& micro- role- deficiency symptoms. 
Absorption of minerals– active & passive-ion exchange, carrier concept.  
  

MODULE III                 10 hours 
Photosynthesis                  
History - Photosynthetic pigments, photo exitation- Fluorescence, Phosphorescence - 
Absorbtion and action spectra, Red drop and Emerson enhancement effect, Concept of 
photo systems, Cyclic & Non Cyclic photophosphorylation, Carbon assimilation pathways-
C3, C4, CAM- Photorespiration –factors affecting photosynthesis.   

 
MODULE -  IV         2 hours  
 Translocation of solutes         
Pathway-phloem transport-mechanism-pressure flow-phloem loading and unloading. 
 
MODULE – V         8 hours 
Respiration                  
Aerobic and Anaerobic, Glycolysis, Krebs cycle, Electron transport system & Oxidative 
phosphorylations, ATPases - chemi osmotic hypothesis-RQ –significance-factors affecting 
respiration. 
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MODULE – VI           1hour   
Plant responses to environment 

Allelochemicals- herbivory  
                                                                 

MODULE – VII          4hours 
 Physiology of growth and development       

 
 A. Physiological effects and practical application of hormones-Auxins, Giberillins,  
        Cytokinins, ABA, ethylene.  
B.    Physiology of flowering–phytochrome-photoperiodism-vernalisation   

 
MODULE – IX          2 hours 
Stress physiology         
Abiotic-concept of plant responses to water, salt and temperature stresses- 
Biotic- pathogens         
 
BIO-CHEMISTRY            (Theory 18: hours; Practical : 12 hours)       
MODULE - I           2 hours  
Water, Solutions & pH        
Physical and chemical properties of water, Acid and bases, pH definition, significance, 
measurement, pH indicators, buffer action, pH and lif .      
MODULE – II                10 hours 
Chemistry of biological molecules         
Carbohydrates- structure and role of mono-di & poly-saccharides-common sugars seen in 
plants  
Proteins-peptide bond-essential and non essential amino acids-primary structure-
physiologically important proteins.  
lipids - general features and their roles - fatty acid types and structure - fatty acid 
derivatives- fats and oils, structure and functions - compound lipids 
MODULE – III   
Enzymes          6 hours 
Nomenclature,  characteristics mechanism and regulation of enzyme action, enzyme 
kinetics, factors affecting enzyme action. 

 
Plant physiology Practical            (33 hours) 
Core Experiments 
1. Determination of osmotic pressure of plant cell sap by plasmolytic method. 
2. Compare the stomatal indices of hydrophytes,  xerophytes and mesophytes. 
3. Separation of plant pigments by thin layer chromatography (TLC) and paper   

    chromatography. 
4. Measurement of photosynthesis by Willmott’s bubbler/any suitable method. 
5. Estimation of plant pigments by colorimeter. 
Demonstration only- experiments.   
1. Papaya petiole osmoscope. 
2. Demonstration of  tissue tension. 
3. Relation between transpiration and absorption. 
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4. Necessity of chlorophyll, light and CO2 in phytosynthesis. 
5. Simple respiroscope 
6. Respirometer and measurement of R.Q. 
7. Fermentation. 
8. Measurement of transpiration rate using Ganong’s photometer/ Farmer’s     
    Potometer. 
Biochemistry – Practical.        12 hours 

1. General test for carbohydrates- Molischs test, Benedicts’s tests, Fehling’s test. 
2. Colour test for starch – lodine test. 
3. Colour tests for proteins in solution. Biuret test, Million’s test,  Ninhydrin test.  
4. Detect the presence of any three major organic compounds in the given food    
         stuff/material viz. reducing /non-reducing sugar/fat proteins/starch.sucrose. 
5. Action of various enzymes in plant tissues: peroxides, dehydrogenase.  
6. Estimation of protein using colorimeter. 

Suggested additional topics 
1. Mycorrihzae 
2. Chelating agents 
3. Photosynthetic rates, efficiencies and crop production. 
4. Pentose phosphate pathway. 
5. Nitrogen fixation. 
6. Plant protective coats –cutins ,waxes and suberin. 
7. Senescence  and abscission. 
8. Circadian rhythms. 
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Websites 
http://www.plantphysiol.org/contents-by-date.0.shtml 
http://4e.plantphys.net/ 
http://www.rsc.org/education/teachers/learnnet/cfb/Photosynthesis.htm 
http://www.plantstress.com/ 
http://bioenergy.asu.edu/photosyn/education/learn.html 
http://www.biologie.uni-hamburg.de/lehre/bza/eanfang.htm 
http://www.ab.ipw.agrl.ethz.ch/~yfracheb/flex.htm 
http://www.life.illinois.edu/govindjee/photoweb/subjects.html#ps 
http://www.plant-hormones. 
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