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CORE XVI PLANT PHYSIOLOGY AND PLANT BIOCHEMISTRY

Title of the PLANT PHYSIOLOGY AND PLANT BIOCHEMISTRY
Course
Paper Number | CORE XVI
Category Core [Year i Credits 4 Course [339C6B
Code
Semester Vi
Instructional Hours Lecture Tutorial Lab Practice | Total
per week 4 1 - 5

Pre-requisite

Basic knowledge on physiological processes in plants and primary and
secondary plant metabolites and enzymes.

Learning Objectives

students will be
able to:
co

C1 To relate to water relation of plants with respect to various physiological
phenomenon.
C2 To know the pathways of photosynthesis.
C3 To familiarize with respiration and nitrogen metabolism.
C4 To know about plant growth regulators.
C5 To familiarize with plant biochemistry.
Course Programme Outcomes
outcomes:
On
completion of this
course, the

1 Relateto
water relation of

plants with
respect to various

physiological

K1
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phenomenon.

2. Explain K2
the process and

significance  of
photosynthesis
and respiration.

3. Elucidate K3
properties of

nutrients  and
their deficiency
symptoms in
plants.

4. Analyze K4
the biological

role of plant
growth
regulators,
carbohydrates,
proteins, lipids,
nucleic acids and
enzymes.

5. Decipher K5
the

phenomenon of
seed dormancy
and germination
in plants.

UNIT CONTENTS

WATER RELATIONS:

Properties of water—imbibition, diffusion, osmosis and plasmolysis- ascent of
sap, mechanism of water absorption — active and passive, apoplast and symplast
I pathway. Transpiration — types and factors affecting transpiration and
significance. Opening and closing of stomata- mechanisms and theories of
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transpiration.

PHOTOSYNTHESIS:

Radiant energy, Photosynthetic unit, photosynthetic pigments and their role,
photo systems, path of carbon in photosynthesis - Light reaction, electron

11
transport system in the chloroplast (Z-Scheme). Dark reaction - C3 cycle, C4
cycle, CAM pathway, Photorespiration
RESPIRATION
I Aerobic, Glycolysis, Krebs Cycle, Electron Transport System, oxidative
phosphorylation, respiratory quotient, Anaerobic- fermentation - Respiratory
quotient.
NITROGEN METABOLISM
Biological nitrogen fixation, nitrogen cycle.
GROWTH:
Growth — plant growth regulators (auxins, gibberellins, cytokinins, ethylene and
v abscisic acid) - Practical applications - Photo morphogenesis — photoperiodism —
vernalization — dormancy- phytochromes.
Stress Physiology: Concepts of plant responses to stresses (water, salt,
temperature).
PLANT BIOCHEMISTRY:
Classification, properties and biological role of carbohydrates, proteins, lipids
Vv and nucleic acids. Enzyme — properties — classification — nomenclature of
enzymes — mode of enzyme action — factors influencing enzyme action.
Extended Questions related to the above topics, from various competitive examinations

Professional
Component
(is a part of
internal

component
only, Not to
be included

UPSC / TRB / NET / UGC — CSIR / GATE / TNPSC /others to be solved

(To be discussed during the Tutorial hour)
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in the
External
Examination
question
paper)
Skills Knowledge, Problem Solving, Analytical ability, Professional
acquired
. Competency, Professional Communication and Transferrable Skill
from this
Course
Recommended |[I. Noggle and Fritz. 1976. Introductory Plant Physiology, Prentice Hall, New
Texts Delhi.
2. Pandey, SN and Sinha, BK. 1989. Plant Physiology, Vikas Publishing House
Ltd., New Delhi.
3. Robert M. Devlin. 1970. Plant Physiology, East West Press, New Delhi.
4. Westhoff, P. 1998. Molecular Plant Development from Gene to Plant.
Oxford University Press, Oxford, UK. Jain, JL. 1979. Fundamentals of
Biochemistry, Chand & Co. Ltd., New Delhi.
5. Jain, V.K. 2006. Fundamentals of Plant Physiology, S.Chand and Company|
Ltd., New Delhi.
6. Conn, E and Stumpf, PK. 1979. Outline of Biochemistry Niley Easdtern
Ltd., New|
Delhi.
7.  Metz, E.T. 1960. Elements of Biochemistry. V.F & S (P) Ltd., Bombay.
8.  Verma,V. 2008. Textbook of plant Physiology, Ane's student edition, New

Delhi.
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3.
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1. Buchanan, B.B., Gruissem, W and Jones, R.L. 2000. Biochemistry and
Molecular Biology of Plants, American Society of Plant Physiologists, Maryland,
USA.
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Dennis, D.T., Turpin, D.H., Lefebvre, D.D and Layzell, D.B. (Eds) 1997.
Plant Metabolism (second edition). Longman Essex, England.

Galston, A.W. 1989. Life Processes in Plants. Scientific American Library,
Springer-Verlag, New York, USA.

Hooykaas, P.J.J., Hall M.A and Libbenga, K.R. (eds). 1999. Biochemistry and
Molecular Biology of Plant Hormones, Elsevier, Amsterdam, The
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Hopkins, W.G. 1995. Introduction to Plant Physiology. John Wiley & Sons,
Inc., New York, USA.
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6. Moore, T.C. 1989. Biochemistry and Physiology of Plant Hormones (second
edition). Springer-Verlag, NewYork, USA.

7. Nobel, P.S. 1999. Physiochemical and Environmental Plant Physiology
(second edition), Academic Press, San Diego, USA.

8. Salisbury, F.B and Ross, C.W. 1992. Plant Physiology (4th edition).
Wadsworth Publishing Co., California, USA.

0. Singhal, G.S., Renger, G., Sopory, S.K., Irrgang, K.D and Govindjee. 1999.
Concepts in Photobiology: Photosynthesis and Photo morphogenesis. Narosa
Publishing House, New Delhi.

10. Taiz, L and Zeiger, E. 1998. Plant Physiology (2nd edition). Sinauer
Associates, Inc., Publishers, Massachusetts, USA.

11. Thomas, B and Vince-Prue, D. 1997. Photoperiodism in Plants (second
edition). Academic Press, San Diego. USA.

Web Resources

1.  https://www.kobo.com/us/en/ebook/biochemistry-and-molecular-biology-of-

plants
2 .https://www.amazon.in/Plant-Biochemistry-Hans-Walter-Heldt-

ebook/dp/B004FV4RS6

3. https://www.kobo.com/us/en/ebook/plant-biochemistry

4. https://www.kobo.com/us/en/ebook/a-textbook-of-plant-physiology-1
5.https://www.amazon.in/Advances-Plant-Physiology-P-Trivedi-
ebook/dp/BO1JPSLOYA

6.https:// www.crcpress.com/Plant-Physiology/Stewart-
Globig/p/book/9781926692692

7 .https://www.amazon.com/Introduction-Plant-Physiology-William-Hopkins-
ebook/dp/BO06R 61850
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Mapping with Programme Outcomes:

Cos PO1 PO2 PO3 PO4 |PO5 PSO1 PSO2 | PSO3 | PSO4 | PSO5
Co1 3 3 1 3 2 1 2 2 2 2
CO 2 3 3 2 2 3 3 2 3 2 3
CO3 2 2 3 3 1 2 1 3 1 3
CO 4 3 3 3 3 3 2 3 3 3 3
CO5 3 3 2 3 2 3 3 3 3 3

S-Strong (3) M-Medium (2) L-Low(1)
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