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Core Course X11L: Plant Metabolism
(Credits: Theory-4, Practical-1)

THEORY
Lectures: 6l

Unit 1: Coneept of metnbalism {6 lectures)
Intenduction, anabolic and catabolic pathways, regulation of metabolism, role of regulatory
cnzymes (allostenc covalent modulation and |sozymes).

b Unit 2: Carbon assimilation (14 lecturesh

Historical background, photosynthetic pigments; role of photesynthetic pigments {chlorophylls

and sccessory pigments), Antenna molecules: and reaction cenlres, photochemical reackions.
photasynthetic | electron wransport, PSL PSIL Q cvele, €Oy ceduction, photerespiration,
Capathways: Crassulacean acid metubolism; ¥actors affecting CO; reduction.

FUnit ¥ Carbohydrate mietaboliam (2 lectures)
Synthesis und catnbolism of sucrose and starch,

# Unit 4t Carbon Oxidation (10 lectures)

Cilyenlysis, fme of pyruvate, regulation of glveelysis, pxldative pentose phosphate pathway,

oxidative decarboxylation ~of - pyruviic. regulation  of poH, NADH - shuttle; TCA
eyele amphibobie role, anaplerntic reaclions. regulation of the eyele, mitochondeial electron
iransport, oxidative phmsphurylutinn, cyanide-resistant respiration, factors affectng respiration.

Lip st UnitE ATP-Synthesis (% lectures)
Mechanism of ATP sy rthesis. substrate level phospharyiation. chemiosmotic mechanism
foxidative and phtﬁiﬂﬂhﬂsphnﬂlntiﬂﬁL ATP synthase, Boyers conformational medel. Racker's

experiment. Jagendorf's experiment; role of uncouplers.

ftUnH 61 Liphd metabolism (8 lectures)
Synthests and raakdown of triglycerides, fl-axidation, glyoxylate ovele, gluconeogenesis and s
role I moblis ST lipids during seed perminotion. @ oxidution.
» Unit 7: Nitrogen metabolism |8 lectures)
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Semester-Y
Discipline Specific Eloctive (IDSE <2A):

Plant Breeding — 100 marks
{Credits-6: Theory<4, Practical=2}
THEORY {Each ¢luss | hour): PRACTICAL (Each cluss 2 hours)
[75 marks (Mid Sem 15 + End Sem 60)]
Lectures: 60 [40 Theory + 20 Practical classcs]

Plant Breeding : Introduction and objectives, Breeding systems: modes of
reproduction in crop plants. lmpoctant achievements and  undesirable
conteguentet of plant braeding

O lectures

s

Methods of crop improvement: Intreduction: Centres of origin and
domestiention of crop plants, plant genstic resources; Acclimutization;
Selection methods: For self pollinnted, ¢ross pollinued and vegetatively
propagated plants; Hybridization: For self, cross and vegetatively propagated
planty = Procedure, pdvantages and limitmtions;

f .l;u:lurn:

Linit-1H

CQuuntitative inheritance: Conoept, mechanism, examples of inheritance of
Kernel colour In wheat, Skin colour in human beingsMonogenic vs
palygonic Inhertange,

6 lecturog

Unit-1¥

Inbreeding depresslon and heterosis; History, genetic basis of inbreeding
depreysion and heterosls; Applications,

0 lectures

Lwir-¥

Crap improvement and breeding: Role of mutations; Polypleidy, Distant

T lectures

hybridiztion sikd role haology it ceap impravement,

Pructionl (20 elasses, voch clisy of 2h)

Practlcal

Practical related (o theosy

Suggesicd Readings

16

1. Singh, B.D, (2005} Plant Breeding: Principles and Methods. Kalyani Publishers. 7% edition,
* 2. Chaudhari, HK. (1984), Elementary Principles of Plant Breeding. Oxford - IRH. 2ndedition.
3. Aoguach, G.(2007). Principles of Plant Genetics & Breeding. Blackwell Publishing



Semester-Y1- v
Core Course X11: Plant Metabolisim — 100 marks
{Credits-61 Theory-4, Practical-2)
THEORY (Each class 1 hour); PRACTICAL (Each closs 2 hours)
|75 marks (Mid Sem 15 + End Sem 60)]
Leetures: 60 [40 Theory + 20 Practical elasses|

Unit-1 Concept of metabolism: Introduction, ambolic and catabolic pathways, | 5 lectures
| regulition of metabolism, i
Unit-3: Corbohyvdrate metaholism: Synthesis and cafabolism of sucrose | 1 lectures
ard ssarch, i
Unit-11 Carbon assimilation: Historical background, photosynthetic pigments, role | 10 lectures
of photosynthetic pigments (chlorophylls and accessory. pigments), antenna
malecules and  reaction -centres, photochemical reactions, photosynthetic
slectron transport, PSI, PSIL Q cvele, CO2 reduction, photorespiration,
Cdpathways; Crissulncean acid metabolism;  Factors  affecting ©02
reduction,

Linit-111 Carban Oxidation: Glcobvsis, fite of pyruvate, regulation of giyeolysis, | 6 lectures
oxidative pentose  phosphite pathway, osidative decarbonylation of
myruvate; TCA oycleamphibolic role, anaplerdtic reactions, regulation of the
eycle, mitochondrinl efectron transport, oxidative phosphorylation, eynnide-
resistant resphration, fagtars affecting respiration.

ATP-Synthesis: Mechanism  of  ATP  synthesis, oxidative and | 4 lectures
photophosphory lition,
Unit-1¥ Lipid metnbolism: Synthesis and breakdown of triglycerides, flroxidation, | 5 lectures
glyoxyiate cyvcle, gluconeogenesis and its role in mobilisation of lipids
during seed germiriation, & oxidation.

Linit-¥ Nitrogen metabolism: Nitrate assimilation, biological nitrogen fixation | 8 kectures
{examples of legumes and non-legumes]; Physimlogy and Blochemistry of |
nitrogen fixation; Ammonia askim i lation and transwmination, :
Mechanisms-of-signaltranstuctih: Calcium; phospholipideceGMP NG | 4 lectures

Prictical {20 classes, each class of 2h)
| Chemical separation of pholosynthetic pigments.
. Experimental demonstration of Hill"s peastion,
. To study the effect of light intensity on the rate of photasynihesis
. Effect of carbon dioxide on the rale of photosynthess
To compare the rate of respiration in different parts of o plant.
To demonstraie activity of Nitrte Reductase in perminmiong leaves of different plunt
SOLICES
. T study the aetivity of lipases in germinating oilseeds and demonstrate mobiltztion of
liptds during germination,
8 Demonstration of fluorescence by isolated chlorophyll pigments,
9. Demonstration of absatption spectrum of phatosynthetic plgments
Suggested Rendings

Practical

ey B Ll
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I. Hopkins, W.G. and Hunet; A. {20083, Introduction to Plant Physiology. John Wiley und Sons LLS.A,
Ath edition

3 Tale, L., Zelger, E. MOler, LM, snd Murphy, & (2013} Plant Physiology and Development. Sinauer
Associates Ine, USA, &th edition.

3. Harbotne, 1.5 (19733, Phytochemical Methads, John Wiley & Sons, New York. \,”';:r'
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Semester-¥1
Core Course X1: Plunt Physiology — 14 marks
(Credits-6: Theory.d, Pructical-2)
THEORY (Each class 1 hour): PRACTICAL (Each ¢lass 2 hours)
75 marks (Mid Sem 15+ End Sem 60)]
Lectures: 60 [40 Theory + 20 Practical classes|

| Unie-

Plant water relationship:Water Potential and its - components, witer | b lectures
absorption by roots, pathway, of wafer movement, syimplus, apaplast,
transimembrane pathwiys, roat pressure, guttation. Ascent of snp-cohosion-
tengion  theory. Transpication  and  foctors  affecting  transpiration,
antitranspirants, mechanism of stomatal moverent.

Franstoeation-in the- phioem: Fressure~Flow Model; Phicem Ionding ard | 5 lectures
untonding; Seuroe—snk-relutianship,

Undt-11

Mineral natrition: Essential and  beneficial elements, macro and | S Ieclures
mictonutricnts, methods of study and use of nutriens solutions, criteria. for
essertiality, mineral deficiency symptoms, roles of essential elements,
cheliting agenis.

Umit=T11

Nutrient Uptakes Soll as o nutrient reservoir, transport of ong across cell | § lectures
membrune, passive sbsotption, fscilitied diffusion, setive absorption, role
ol ATP, carvier systems.proton ATPase pump and don flux, uniport, co-
transporl, symporl, antipett,

Liple-1V

Plant growth regulators: Discovery, chemical nature ibasic strocture), | 10 lectures
bipassay .und ph}-;intuﬂ-ﬁ:ul rertes of A Gibberalling, Cytokinin, Abscisic
acid, Ethylene.

Unit-V

Physiology of Mowering: Photoperiodism, flowesng: stimulus, flosigen 4 leetures
concept, vernalization, seed dormaney.

Phytochrome: Discovery, chemical natare, role of phytochrome in | 5 leviures
photomarphogenesis,

Fragtical (20 cinsses, each class of Th)

Practical

I Determination of vsmotic potential of plant ¢ell sap by plasmaolytic method.

2. Determination of water potential of given tissue (potato tuber) by welght method

1, Siudy of the effect of wind velocity and light on the rile of transpimation i excised
EA e b

4, Caleulation of stomatal index and stomatal frequency from the two surfuces of leaves of a
miesinphyte nnd xerophyie

5. To caloulate the area of an open stoma and percentage of leaf area open through stomata in
i mesophyte and xerophyie {both surfaces).

. To study the phenomenon of seed germination {effect of lght),

T To study the induttion of amy lase netivity In germinating barley griins.

Demonstration experiments

|. To demonstrate suction due 1o transpeation,

2. Fruit ripening/Rooting from cuttings (Bemanstrstion),

3. Balting experiment/dveru coleplile Bioxssay (demonstration,

22 %‘ '
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Nitrate sssimilation, biological nitrogen fixstion (examples of legumes and nomn=legumes};
Physiolagy and biochemistry of nitrogen fixation: Ammaonia assimilation and transumination.

Unit 8: Mechanisms of signal trunsduction {4 lectures)
Receptor-ligand  interactions! Second messenger concept, Caleium calmodulin, MAP kinase
cascade,

Practical

Chemical separation of photosynthetic pigments,

Experimental demonstration of Hill's reaction.

To study the effect of light intensity on the rate of phatasynthesis,

Effect of carbon dioxide on the rate of photosvnthesis,

To compare the rare of respiration in different parts of o plant.

To demonstrate activity of Nitrate reductase in germinmting leaves of different plant sources.

To study the uctivity of lipases in germinating oflseeds and demonstrate mobllization of liplds
during germination.

Demanstration of fluorescence by isolated chlorophivil pigments.

Demonstration of absorption spectrum of photosynthetic plgmaents.

Suggested Readings

Hopkins, W.G. and Huner, A, (2008). Introduction to Plant Physiology. John Wiley and Sons.
LLS.AL 4" edition,

taiz, L, Zeiger, E.. Maller, LM, and Murphy, A (2015}, Plam Physiology and Development,
Sinauer Aswociates Inc, USA. 6" edition.

Harborne, 1.B. (1973). Phytochemical Methods. John Wiley & Sons. New York

41
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Core Course XIV: Plant Biotechnology
(Credits: Theory-4, Practical-2)

THEORY
Lecturis: 6

Unit 1: Plant Tissue Culture (16 lectures)

Historical perspective: Composition -of media; Wutrien! and hormone requireients {role of

vitiminy and hormones): Totpolency, (rganogenesis; Embryogencsis {somatie and eygoticl;
Protoplast  isolation. culture and fusion: Tissue culture  applications [micropropagation,
androgenesis, virus elimination, secondsry metabolite production, haplads, triploids and
hyheids: Cryapreservation; Germplasm Condervation).

Unit 7: Recombinant DNA technology (12 leetures)
Restriction Endontcieases (History, Types IV, biglegical role and appleation). Restriciion
Mapping (Linear and Circular Cloning Vectors: Prokaryotic (pUC 18 and plICHY, pBR322. T
plasmid, BAC): Lambda phage, M3 phagemid, Cosmid, Shuttle vieclioe [ukaryotic Vectars
[YAC)

Uit 3eGene Cloning (1 leetures)
Recombinant DNA. Bagteriad Transformation and selection of recombinane clones, PUR-
mediated gene cloning, Gene Consteuct; construetion of genomic and cINA lihraries, screentng
OMA ibrarles to oblain gene of interest by genetic selection: complémentation, colony
hybridization; PCR

Unit 4: Methods of gene transfer (B lectures)
Agrohacterium-mediated, Dirgel  genc  transfer By Electroporuticn, Microinjection,
Microprojectile hamhardment, Selection of transgenics- selieelnble marker and reporicr genes
(Lucilernse, OUS, GFPY,

Unit & Applications of Biotechnology (14 lectures)
Pext resistant (Bl-cotton); herbicide resistant plants {RoundLip Feady saybean); Transgenic crops
with improved quality aits (Flave Save tomata, Golden rice): Improved horticultural varieties
{Moondust carnations); fole of transgenics in hinremedintion (Superbugh edilsle vaccines:
Industrial enzymes (Aspergiilase, Protease, Lipase); Gentically Engineercd Preducts—Human
Growth Hoemone; Humulin: Biosafety concems

Practical

ja) Preparation of MS medium.
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(b) Demonstration of fm witro sterilization and inoculation methods using leaf and nodal explants of

|
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tobacco, Darura, Brassica ete.

Study of anther, embryo and endosperm culture, micropropagation, sormijc embryogencsis &
artificinl seeds through photographs,

Iselation of protoplasts.

Censtruction of restriction map af circular and linear DNA from the data provided,

Study of methods of gene transfer through photographs: Agrobacterium-mediansd, direc) gene
transter by electroporation, microinjection, microprojectile bombardment,

+ Study of steps of genatic engineering for production of Bt cotton, Golden rice. Flave Save tomato

thraugh photographs,
Isalation of plasmid GNA.
Restriction digestion and gel electrophoresis of plasmid DNA.

Suggested Readingy

. Bhojwani, S5, and Razdan, M.K., {1996}, Plant Tissue Culture: Theory and Practice. Elsevier

Selence Amsterdam, The Netherlands.

Ulick, B.R., Pasternak, J.J. (2003). Molecutar Biotechnalogy- Principles and Applications of
recombinant DNA. ASM Press, Washington,

Bhojwani, 8.5, and Bhatnagar, S.P. (2001}, The Embryology of Anglosperms. Vikas Publication
House Pvt, Ltd., New Delhi. 5™ edition,

Snustad, D.P, and Simmons, M.J. {2010}, Principles of Genetics. John Wilev and Sons, LK,

5™ edition,

Stewart, CN, Jr. (2008). Plant Biotechnology & Geneties: Principles, Techniques and
Applications; John Wiley & Sons Ine. U S.A.
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+3 1 Year— G.E- 21 (Theory)
Semester- [V

Botany
Mark- 100 (60 End + 15Mid Sem + 25 Practical)
g
F Unit- |
' Microbiclogy: Prokaryotes and Eukaryotes, Bacteria {Structure, Reproduction and
Economic importance), WVirus (TV, Bacleriophage, Replication of
Bacternophage)
Unit- I _
Molecular Biology: ONA Replication, DNA polyoa, pulymexases, RNAs and its role in cell
Unit- 111
Embryology: Microsporogenesis, Megaspor ogenesis, Male gametophyte. Female
gametophyle, Fertilisation
Linit= 1V
Anatomy: Classification of tlssues, Simple and complex tissues, Types of vascular
bundlas, Secondary growth in Dicot stem, pendem,
Unit =V

Economic Botany: A general account of Rice, Jute, Sugarcane cultivation.
Economic importance of careals, Pulses, Oils, Medicines, Spicas, Beverages.

L]
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Practical:

1. Temporary Preparation of Dicol stem

2. Collection and submission of Econamic plant products (2 items in each category. Ceraals,

Pulses, Oils, Medicines, Spices)

3. Spots:
8) Embryotogy
b} Econemic Botany
¢} Microblolegy
Viva- voce
Records and Cellections

n =

L -




