(Semester V)
Paper 12: PLANT PHYSIOLOGY
THEORY
Unit 1: Plant water relationship
Water Potential and its components, water absorption by roots, aquaporins, pathway of water
movement, symplast, apoplast, transmembrane pathways, root pressure, guttation. Ascent of sap
–cohesion-tension theory. Transpiration and factors affecting transpiration, antitranspirants,
mechanism of stomatal movement.
(8 lectures)
Unit 2: Mineral nutrition
Essential and beneficial elements, macro and micronutrients, methods of study and use of
nutrient solutions, criteria for essentiality, mineral deficiency symptoms, roles of essential
elements, chelating agents.
(6 lectures)
Unit 3: Nutrient Uptake
Soil as a nutrient reservoir, transport of ions across cell membrane, passive absorption,
electrochemical gradient, facilitated diffusion, active absorption, role of ATP, carrier systems,
proton ATPase pump and ion flux, uniport, co-transport, symport, antiport.
(6 lectures)
Unit 4: Translocation in the phloem
Experimental evidence in support of phloem as the site of sugar translocation. Pressure–Flow
Model; Phloem loading and unloading; Source–sink relationship.
(6 lectures)
Unit 5: Plant growth regulators
Discovery, chemical nature (basic structure), bioassay and physiological roles of Auxin,
Gibberellins, Cytokinin, Abscisic acid, Ethylene. Brassinosteroids and Jasmonic acid.
(14 lectures)
Unit 6: Physiology of flowering
Photoperiodism, flowering stimulus, florigen concept, vernalization, seed dormancy.
(4 lectures)
Unit 7: Phytochrome
Discovery, chemical nature, role of phytochrome in photomorphogenesis, low energy responses
(LER) and high irradiance responses (HIR), mode of action.
(4 lectures)
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PRACTICALS
1. Determination of osmotic potential of plant cell sap by plasmolytic method.
2. Determination of water potential of given tissue (potato tuber) by weight method.
3. Study of the effect of wind velocity and light on the rate of transpiration in excised
twig/leaf.
4. Calculation of stomatal index and stomatal frequency from the two surfaces of leaves of
a mesophyte and xerophyte.
5. To calculate the area of an open stoma and percentage of leaf area open through stomata
in a mesophyte and xerophyte (both surfaces).
6. To study the phenomenon of seed germination (effect of light).
7. To study the effect of different concentrations of IAA on Avena coleoptile elongation
(IAA Bioassay).
8. To study the induction of amylase activity in germinating barley grains.
Demonstration experiments
1. To demonstrate suction due to transpiration.
2. Fruit ripening/Rooting from cuttings (Demonstration).
3. Bolting experiment/Avena coleptile bioassay (demonstration).
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