COURSES OFFERED BY DEPARTMENT OF BOTANY

Category I1

Botany Courses for Undergraduate Programme of study with Botany as one of the
Core Disciplines
(B.Sc. Life Sciences with Botany as one of the Core discipline)

DISCIPLINE SPECIFIC CORE (LS-BOT-DSC-05)

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & | Credits | Credit distribution of the course | Eligibility | Pre-
Code Lecture | Tutorial | Practical/ | eriteria requisite
Practice of the
course

Plant 4 2 0 2 Class Nil
Physiology and XII pass
Metabolism with

Biology/
LS-BOT-DSC- Biotechn
05 ology

Learning Objectives:

4. To make students realize how plants function, the importance of water, minerals,
phytohormones, and role of light in plant growth and development;
5. To understand mechanisms of carbon assimilation, nitrogen metabolism, phloem

transport and translocation.
Learning Outcomes: At the end of this course, students will be able to:

e correlate physiological and metabolic processes with functioning of the plants.
e cstablish the link between theoretical principles and experimental evidence.

Unit 1: Plant-water relations 03 hours
Water potential and its components, pathway of water movement, ascent of sap (include root
pressure and guttation), transpiration and its significance, stomatal movements — only ion theory.

Unit 2: Mineral nutrition 03 hours
Classification of mineral elements: Essential elements (macro- and micronutrients) and
beneficial elements, General role of essential elements, transport of ions across membrane, active
and passive transport (brief account of carriers, channels and pumps).
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Unit 3: Translocation in phloem 02 hours
Composition of phloem sap, girdling experiments, Pressure Flow Model, phloem loading and
unloading.

Unit 4: Plant growth regulators 04 hours
Physiological roles and bioassays of auxins, gibberellins, cytokinins, ethylene and ABA.

Unit 5: Plant response to light and temperature 02 hours
Photoperiodism - discovery (SDP, LDP, day neutral plants), concept of florigen; phytochrome
(discovery and physiological role), vernalization.

Unit 6: Enzymes 02 hours
Classification, Structure and properties, mechanism of enzyme catalysis and enzyme inhibition.

Unit 7: Carbon metabolism 06 hours
Photosynthetic pigments (chlorophyll a and chlorophyll b, xanthophyll, carotene); photosystem I
and II, Light reactions (electron transport and photophosphorylation), Dark reactions: C3
pathway; C4 and CAM pathways (no chemical structures); photorespiration. Metabolite pool and
exchange of metabolites, synthesis and degradation of sucrose and starch.

Unit 8: Respiration 02 hours
Basic differences in animal and plant respiration, Cyanide resistant respiration.

Unit 9: Nitrogen metabolism 04 hours
Nitrate assimilation (NR and NiR), biological nitrogen fixation in legumes (nodulation and role
of dinitrogenase) Ammonia assimilation: GS-GOGAT, reductive amination and transamination.

Unit 10: Stress physiology in plants 02 hours
ROS, RNS and anti-oxidative defence strategies.

Practicals 60 hours

Determination of osmotic potential of plant cell sap by plasmolytic method.
To study the effect of the environmental factor light on transpiration by excised twig.
Calculation of stomatal index and stomatal frequency of a mesophyte and a xerophyte.
To study the activity of catalase and study the effect of pH on the activity of enzyme.
To Study Hill's reaction.
To study the effect of light intensity on O2 evolution in photosynthesis.
Comparison of the rate of respiration in any two parts of a plant.
To separate photosynthetic pigments by paper chromatography.
Bolting / Effect of auxins on rooting.
To demonstrate the delay of senescence by cytokinins/ effect of ethylene on fruit
ripening

20. To study the phenomenon of seed germination (effect of light and darkness).

21. To demonstrate Respiratory Quotient (RQ)
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Suggested Readings:

e Taiz, L., Zeiger, E., Moller, I. M., Murphy, A. (2018). Plant Physiology and
Development, International 6" edition, Oxford University Press, Sinauer Associates, New
York, USA.

e Bajracharya, D. (1999). Experiments in Plant Physiology: A Laboratory Manual, Narosa
Publishing House, New Delhi.

e Hopkins, W. G., Huner, N. P. A. (2009). Introduction to Plant Physiology, 4" edition,
Wiley India Pvt. Ltd, New Delhi.

Additional Resources:
e Jones, R.,Ougham, H., Thomas,H.,Waaland, S. (2013). The molecular life of plants.
Chichester, England: Wiley-Blackwell.
e Kochhar, S.L. & Gujral, S.K. 2020. Plant Physiology: Theory and Applications, 2™
Edition. Cambridge University Press, UK.
e Bhatla, S.C., Lal, M.A. (2018). Plant Physiology, Development and Metabolism.
Singapore: Springer.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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