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Fivst Year

Paper | Introduction to the Plant World and Phycology 50 marks
Paper Il Microbiology. Mycology, Phytopathology

and Lichens 50 marks
Paper 11 Cell and Molecular Biology 50 marks

Second Year

Paper IV Archegoniatae 50 marks
Paper V Economic Botany and Crop Improvement 50 marks
Paper VI Genetics and Biotechnology 50 marks
Third Year
Paper VII Plant Systematics and Phytogeography 50 marks
Paper V1II Plant Ecology and Environmental

Management 50 marks
Paper 1X Developmental and Functional Plant

Anatomy 50 marks
Paper X Developmental and Experimental

Embryology of Angiosperims 50 marks
Paper XI Plant Physiological Processes, Growth

and Development 50 marks
Paper XII Plant Metabolism 50 marks
Workload:
I'heory: 3 classes per week per paper
Practical: J classes per week per paper
Fivst Yenr: O theory classes and 9 practical classes per week
Secomd Yenr: O theory clusses and Y practical classes per week
Ihird Yenr: |H theory classes aind TR practical clisses per week

Exnmination:
Thevry: Fach paper fa ol 3 hotrs duation and 50 diarks

el pavper wonld be set by o bosd of examiners



Practionlst

Iivst year— For papers LILHL S Hours 100 Murks (Records, collection ete, 24
(P mﬂrk
b

Soeond year For papers IV, V
and VI § Houts 100 Marks (Records, collectionete. 25
Matky

Ihird year For papers VL.
VIl and IX 5 Hours 100 Marks (Records, collection etc. 25 gy
Fks)

X, Xl and XII § Hours 100 Marks (Records. collection ete. 25 g,
' df §)

Note: There would be three examiners for each pract
examination, two from other colleges (external) and one fractlcal
same college (internal), and teaching the different pal‘el‘sﬂ'l': the
examined. In the third year there would be two s eing
examinations, with separate examiners on each day. “Parate
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B.Se. (1) Boturiy | Yede 110010

Paper It Introduction to Plant World and Phycology

Section At INTRODUCTION TO PLANT WORLD

UNIT

UNIT 2

UNIT 3

UNIT 4

Whnt Is Botany? Historical background, Why study plants?
I~mntier:~1 ‘nnd avenues of Plant Sciences: Relevance of plants in
human life and the future of plant sciences.

Diversity in Nature: Five kingdom classification according to
Whittaker and Three domain classification according to Carl
Woese; Diversity: an evolutionary perspective - from prokaryotes
(bactetia) to higher plants (angiosperms); Organic and molecular
evolution;  Geological time scale; Introductory
palaeobotany - fossils.

Origin of Life — Spontancous and extra - terfestrial origin,
Oparin-Haldane theory, microsphere and coacervates: Origin of
self - replicating system, energy yielding systems, anaerobiosis,
heterotrophs, chemotrophs and autotrophs; Origin of eukaryotic
cell (endosymbiotic hypothesis).

Evolution: Major theories and concepts; General trends in
evolution in plants.

Section B: PHYCOLOGY

UNIT'S

LINIT 6

Introduction: General characteristics; ecology and distribution;
range of thallus organization; cell structure and components: cell-
wall, pigments systems, reserve food. flagella: methods of
reproduction; lile cycle patterns, alternation of generations;
classilication: eriteria, systems ol Christensen, Fritsch, Smith;
evolutionary classification ol 1ee; bacillariophyta and Donophyta:
diagnostic features; significant eontributions of some important

phyevlopists,

Cynnophytng Eeology and disteibution: thallus organization; cell
strneture: chromatic adaptation: physiology: reproduetion;
heteroeyata (atriettire, development and Rinetons): sconomie
Ipurtaee; role i Blotechnoogy: morphology and lfe eyele of

Niivtin

e e Wty Dtvepadty ol Helh
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UNIT 7 Chlorophytit General f"hfi'l"'::'}l:‘r.':;I:”;::":":"gc 0f |
gwganimtinn;ccnlugy lunddlsu ;‘l .( .|'lfli V«'}Qlllﬁ; Me “m
of reproduction. relative sexuality: C‘V(?"‘ Anaty "*'gmﬁcunc.xl’
Prochloroi; morphology and 1fe cy s o h/‘"")’dumu:M \
Volvox, Hydrodictyon Oedogonium, € oleachaete. “

Gleneral characteristics: totphology and fig, N

.« cophytit
UNIT 8 Charoplty significance. Clg

of Chara fossils: evolutionary

UNIT9 Xanthophyta: General characteristics; range of th
organization: methods of reproduction; morphology and fif, cy::s
e

of Vaucheria.
UNIT 10 Phaeophyta: General characteristics; range of thallus Strucy,

ecology and distribution; methods of reproduction; morphof, b
and life cycles of Ectocarpus, Fucus and Sargassum.

UNIT 11 Rhodophyta: General characteristics: range of thalj,
organization; ecology and distribution; methods of rep“)dllctio,:
morphology and life cycles of Batrachospermupy ﬂnci
Polysiphonia.

UNIT 12 Applied Phycology: Role in ecosystem; aquaculture, industry
biotechnology. agriculture. '

Core Practicals
| Specimen/photograph of any two plant fossils.

2. Study of the vegetative and reproductive structures in Nostoe
Chlamyvdomonas, Volvox, Hydrodictyon, € Jedogoniun, Coleochaete,
Chara, Vancheria, Bacillariophyta, Dinoflagellates, Ectocarpus
Fucns, Surgassum, Batrachospermum, Polvsiphonia, Prochloron
through. "M, temporary preparations and permanent slides,

Visit 10 Delhi Water Works/ any Aquaculture site/Algal Technology
Centre in ARV or any other place to observe algal growth/culture efe
Students must also collect algae from different sites and submif s
spechmens in the annual practical examination.

Paper 1 Microblology, Myeology, Phytopathology and Dichens
SECTION A - MICROBIOLOGY

UNIE T Viewses: Diseovery, physicocherical and yofoplen!
chrtacteristies; replication: lytic and lysogenic eyele: et

WSe U oma ) Bistaiy Liniveraity of sl
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VNI 2

ypes; DNA virus (Coliphage T,); RNA virus (TMV): economic
mportances symptoms, Transmission, prevention and control of
diseases caused by viruses,

Buetevia: Discovery; Ecology and distribution: Cell structure:;
Nulrilinn; Reproduction; Economic importance: Symptoms,
Iransmission, prevention and control of diseases caused by
bacteria and mycoplasma. '

SECTION B-MYCOLOGY

UNIT 3

UNIT 4

LINET A

Introduction: Definition: major groups of fungi and fungus-like
organisms; Why study fungi? General characteristics: Ecology
and distribution: Thallus organization: Fungal organelles: Wall
composition; Nutrition: Growth: Reproduction and spores:
Heterokaryosis and parasexuality: Sexual compatibility: Life
cycle patterns: Basic criteria used in fungal taxonomy: Important
systems of classification: Ainsworth and Alexopoulos (to be
followed in practicals),

Introduction, occurrence importance; General characteristics:
Phylogenetic relationships and classification: Thallus organization:
Reproduction; Lite cycle pattern with special reference to the
forms mentioned.

Myxomyeetes: Stentonitis and Physarium.

Oomyeetes: Phytophthora, Alhugo and Downy Mildews.
Chyteidiomyeetes: Briel introduction only.

Zygomycetes: Piloholis and Rhizopus.

Teiehomyeetest Briel introduction only.

Agcomycetest  Yensls (Naccharomyees) — Kurotfum
(Aspergilius). Penicillinm, Powdery mildews. Newrospora,
Nylaria, Pegiza

Basdiomyeetest Wheat tists (Puecinio). Toose and covered
SIIE (Iﬁ\iﬂm,sw. Miutshroom (Adarfcis)

Denteromyeetes fersarin. Fisarim, and Collerorr il

Applied Myeology: g il il gt i mene ole
ety oo and Tood Ty o, fetienintion, secondary
el es, myeotidne fole agtelire: inierslizatiog.
vl e laluli*lm-ullnliult.|vlnwnl|mt|:Hlnqlnnulnrulll\ntlnn

(e ot ) Bty Phiveral il el
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SECTION C - PHYTOPATHOLOGY
UNIT 6 Introduction: Definition;: Importance; Terms and Conceps:
Classification: Causes: Symptoms: Host-Parasite relationshipg,

Study of some important plant disenses prevalent in Indjy,
White rust of crucifers; Early and late blight of potato; Rusts of
wheat; Smut of sugarcane, oats and wheat, Wilt of cotton, Ripe
rot of chillies; with respect to geographical distribution (with
emphasis on India and Delhi), etiology. symptomatology, disease
cycle and environmental relation, prevention and control,

Transmission and control of plant diseases: Prevention of
diseases; Role of quarantine and of disease resistant varieties;

Treatment of disease: Role of fungicides.

UNIT 7

UNIT 8

SECTION D: LICHENS

UNIT9 Occurrence, General characteristics; Growth forms and range of
thallus organization: Nature of association of algal and fungal
partners; Reproduction. cultural studies (in vivo and in vitro),

Ecological significance; Applied importance.
Core Practicals

I, EMs/ models of viruses and of virus infected plants.
Types of bacteria from temporary/permanent slides/EM. Study of
bacterial infected plants and root nodules. Gram staining,

1o Types of fungi growing in nature,

4. Ultrastruetural details of fungal hy phae/cell.

5 Study of Vegetative and reproductive structures and disense
symptoms (where applicable) in Sremonitis Physarum, Albugo,
Peronospora, Rhizopus, Pilobolus, Sacelaromyees, Aspergiling
Pentetllinm, Phytlactinga, Ervsiphe. Newrospora, Clavieeps, Pezleo,
Prcetnta, Smuts and Mushrooms through suitable methods Tike
lemporary preparations/permanent slides/photographs, specimens
el

6 Sty of waextinl stages of Aleriario, Fusarinm, CGraphinm, Phom
Colleromdeime Demonstiation of toeulation techisigue of i
tetteroniyeetons fngie on PHA

e e ) Bty hitveralty sl Dt
fi



] TR i { | 4 1
Applied mycology: photographs of Fairy rings, bioluminescent fungi,
edible and poisonous fungl, mycorrhizae, fungi used in medicine and ,
as biological control agents, fingi catsing human & animal infections,

8 White rustof Crucifers, Larly blight of potato, Rusts of wheat (black,
brown, yellow), Smut of barley. sugarcane and wheat, wilt of cotton.:
Herbariun/museum specimens of the diseased plants.

v, Study of growth forms of lichens on different types of substratum.
Study of thallus and reproductive structures through permanent
slides.

Visit to any mushroom cultivation centre/ any pharmaceutical industry/
or any other lab to observe fungal cultures /growth being used for
human welfare, Students should submit a report on the field visits and
fieldwork undertaken at the time of annual practical examination. This
field report must include general survey and a list of all the specimens
collected. Students should submit six specimens from paper 1.

Paper 111: Cell and Molecular Biology

Section A CELL BIOLOGY

UNIT | The Cell: a brief introduction: historical background: landmark
contributions: cell theory; comparative account of prokaryotic
and eukaryotic cell.

UNIT 2 Techniques: microscopy principles of light and electron
microscopy: types of microseopy  phase contrast and fluorescent
microscopy, TEM, SEM, negative staining, shadow casting, freeze
frncture and Treeze etching: cell fractionation liomogenization,
centrifugation: preparatory and analytic centrifuges:
autoradiography and its application.

VNEL Y Cellular chemistry: Carbohydeates types: straight chain and
Vi formula optical and struetural isoimers. disaceharides;
polysaceharides: types strietire: Amino acids and proteins
airtietine, haracteristivs and classifivation of amino acids,
D and 1o Torms, signiticanee of proline i proteii strietire,
peptide bomds polypeptide: primars. secotidary, tertiney aid
QUALernaEy atretre: fypes ul profelis: fquelectiiv potil;
alghiHeniive ainid funetione ol proteiis; |.I|l|l|n~- aitturated il
vt Tty aetda: stinetine dind sigificanee. s ponifnlile

At onaapon alile Tl
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T4 Col wall & Cell membrane: cell wall function, Chepy,
| composition, origin and ultrastructure; cell Memp, Ity

significance, historical models, chemical Organisatio,,. g"e:

mosaic model. iy
UNIT & Cell organelles: Mitochondria and .Chlm"oplast‘-slruc[“re, .

organisation of genome: efldoplasmlc reticulum- Structyp, a"d
function, signal hypothesis. membrane system in ER.

complex- origin. structure and function, GER|, S’ySGtzlgi
Lysosomes and Vacuoles- structure and function; Microbog:
characteristics and functions: Peroxisomes and (}|y0xysm leg.
Nucleus: structure and function: Heterochroma“n ‘;e;

cuchromatin; Ribosomes: types, chemical composition, Structyy, I
a
model.

UNIT 6 Cytoskeleton: microtubule- structure and function: Structype i
cilia and flagella; microfilaments, intermediate filameng ’

Section B: MOLECULAR BIOLOGY

UNIT 7 Nucleic acids: Discovery and role of nucleic acids; COMpositj
and structure; identification of genetic material; DNA & RNAOn
genetic material; Structure of DNA, Watson and € rick tJInubEIlS
helical model; A, B and Z-DNA: Structure and role of RN/\;‘lypee,
DNA/RNA hybridization: Satellite DNA, Repetitiye I)N:'
Palindromic sequence. k

UNIT 8 Organization of genetic materialt nature of genetic Material
viruses; nuclevid in bacteria; genetic recombination mechanisiy
in bacterin, o

UNITO - DNA replications evidence for semi-conseryvitive replication;
DNA replication at molecular level, DNA replication II;
prokaryotes and eukaryotes; replication APPAFATS: ol elrele
muodel ol DNA veplication,

UNEE O C iy
NI 10 I(.lummmmlme morphuology and organisation: Telomere:
uuu:mw and Teliogram; special types ol hromosomes: Handling
PARENE, Chiomogoe PRI,

UINEL | Ol
K1) \
IVORIINE I Dy 444l SEFOEEIE Chromosomal alitlons

Al thelr 1ole 1 o
ol e evolition g v Position elfect; higile

allen Vg |
ok 'innu (ESITIITTIRETIS WOABEE e 1l eyt with
e, \\“l‘lll | Ib'mxh 1

!
'i “ ‘I'““" "‘“'!'“‘ ”“"'l'l“‘. ||| 'h ”“
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UNLE LY Coll divistont cell vyele and role of eyeling mitosis, stages and

ro

=

0.

Y,

10,
- Preparation ol 1diogram from photographs of chromosomes ol

|

LN}

signitivance; mefosis, stages and significance; synaptonemal
complex.

Core Practicals

Introduction of mictoseopy, preparation of epidermal peels, staining
and mounting technique; preparation of commonly used prefixative,
lixatives and stains; localization of DNA using Feulgen reaction.

Study of electron micrographs/photographs to understand: negative
staining, shadow casting, freeze fracture technique, fluorescence
microscopy and autoradiography.

To demonstrate differential centrifugation technique for separation
of cell fractions,

. Spectrophotometry- to prepare standard curve of a dye and of a

protein.
Chromatography: paper chromatographic separation of amino acids.

Semipermeable nature of the membrane as influenced by the
tempetature and organic solvent; demonstration of dialysis.

Measure cell size by using micrometers and calculate the area of
microscopic field and count number of cells per unit volume in the
given yeast culture.

Study protoplasimic streaming in Hydrilla leaves/staminal hairs of
Tradescantia.

:Jeetronmicrographs of nucleus, chloroplast, mitochondria, golgi
apparatus, endoplasmic reticulum and microtubules.

Temporary squash preparation of onion ool tips 1o study mitosis.

Drosophila and Arabidopsis: stindy of ¢hromosome lagpards,
brdges: Hing, salivary gland and lampbrush ¢hromosome, Bare
byodtes and banding pattern (o slides/photograph).

Caten and Taylors” experiment, organization of DNA I etkaryotie
chromosomes, THY, Rous Sarcoim life eyele, st DNA aid sl
chiromosonme trongh |»Inmmmphthlngrmnn/uuulvlu.

Prajeet: Mudents to anhini # project in the form of sceap ok or

elinet,

TR AR if el
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UNIT |

UNIT 2

UNIT 3

UNIT 4

UNIT 5

UNIT 6

UNIT 7

LINIT R

LINIT G

B.Sc. (H) Botany 11 Year
Paper 1V : Archegoniatae

Introduction: Characteristic features and life cycle patterng of
bryophytes, pteridophytes and gymnosperms; classificai,
recent molecular classification: distribution; ecology: habit anq

habitat; adaptations to land habit; geological time scale; bagj,
trends in origin and evolution; apogamy and apospory.

Structure of Bryophytes: morphology and life cycles of Riccig
Marchantia, Pellia, Porella, Anthoceros, Sphagnum and Funariq
(comparative account and evolution of the vegetative thallus)

Reproduction in Bryophytes: reproduction and evolutionary
trends (progressive sterilization of tissue) in Riccia, Marchantia,
Sphagnum and Funaria, spore dispersal mechanisms, vegetative

reproduction.

Structure in Pteridophytes: morphology and anatomy of
Rhynia, Psilotum, Selaginella. Equisetum, Pteris, Marsilea (a
comparative account).

Reproduction in Pteridophytes: reproductive and evolutionary

trends (a comparative account of general methods of reproduction
including vegetative reproduction) in Selaginella, Equisetum,

Previs, Marsilea.

Evolutionary concepts: telome concept. stelar evolution:
heterospory and seed habit (living and fossil),

Steucture in Gymnosperms: morphology and anatomy of ¢y,
Pinus, Ephedra, Gretum (a comparative aceotnt)

Reproduction in Gymnosperma: reproduction and evolutionar
trenda i Cyeas, Pinns, Ephedro, Gretim

Tmportance: importance and conservation of bryophytes,
Plecidophy tes and gyintosperins

LINCE L0 Baperimentnl atudive: experimental stiidies 10 the

Abeliogonlitne

8 T 1 ey Dllveralis of el
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Core Practicals

Study ol habit, vegetative thallus organization and structure, reproductive
strnetures ol the following taxa: Ricela, Marchantia, Pellia, Porella,
Anthoceros , Sphagnum, Funaria, Pstlotum, Selaginella, Equisetum,
Marsilea, Preris, Cyeas, bphedra and Gretum through specimens, temporary
mounts and permanent slides.

Students have to collect and submit specimens of bryophytes,
pteridophytes and gymnosperms along with a field report.

Paper V: Economic Botany and Crop Improvement

UNIT |

UNIT 2

UNIT 3

UNIT 4

UNTT 5

[INTT 6

LINEE 7

Cultivated Plants: origin and impottance with particular
reference to the works of A. de Candolle and Vavilov (especially
centers of diversity, primary and secondary centres, multiple
otigin); a brief account of Harlan and Hawkes theories; examples
of major introductions: practices of floriculture.

Cerenls: Wheat, Rice and Maize with account of origin, areas of
production data, botany. breeding programmes and uses;
Millets- general features, nomenclature, some examples.

Legumes: general introduction, importance to man and
ecosystens, chiel pulses grown in India, fodder legumes,

Frufts and Vegetables: Mango, Citrus, Banana and Papaya -
origin, produetion, botany, nutritional value and uses; Difficulties
encottered in mango cultivation, remedial measures; Vegetables:
delinition. classifieation and names of important vegetables.

Sugirs nnd Starches: Sugarcane - origin, produetion, botany.
yreeding, provessiing and uses: Potato - origin, botany together
with tuber anatomy. propagation and uses, TPS technology:
Cvssavit - arens of production. morphology, varietal classifieation,

e,

Nplees and Condimentst histon and o general aecotnt ol origin,
production, botany and nses of lennel, corinnder, black pepper.
anlfon. clove, cardaimoi, tirmerie and ehillies vitnilla, i
llaplees Botiiieal name, iy i tises,

Heyvernges: Tea Uollee and Coeon - urlging butany, vt letnl (o
it ) et eatin, ealtivation, processing il Hses

oae (b 1 Dy Hiveraliy ol sl



UNIT R

UNIT 9

UNIT 10

UNIT 11

UNIT 12

UNIT 13

LINIL 14

LINKL |5

eneral necount, methods of extragy,
wties with particular reference to thejy th';-_
iy In Brassica, centre of origiy i

talls, major component and ygye, o
soyabean, groundnut, lingeg,,

Ofty und Fotst g

classifeation, prope
lite, pomenclatural detn

production, morphological de
mustard and its relatives, cotton,

botanical names and uses.

[gsential Olls definition, differences from fatty oils; Methgq,
of extraction; fixatives and mordants; uses ol rose, jasming,
sandalwood, vetiver, cymbopogon, and eucalyptus.

Plant Fibres: definition, classification; Cotton: origin, areq of
production, systematics of cultivated species, general morphology,
processing and uses, origin of tetraploid cottons; Jute: origj,
production, botany and uses: Coir: extraction, structures of fibreg

and uses.

Timber Plants: a general account, properties of wood (density,
moisture content, grain, figure, seasoning): types of wood (hard
and soft: heartwood and sapwood: porous and non-porous), uses,
plywood and veneers; specially timbets (introduction): Important
Indian timbers— Teak, Shisham. Pine, Sal and Deodar.

Natural Rubber: general account of latex-producing plants;
Hovea brasiliensis- origin, production, botany. cultivation and
propagation (in brief), tapping and processing. uses: Gutta Percha
(Pataquivm guita) and its uses: Other sources of rubber.

Drug yielding plants: introduction to the use of drug plants
therapeutic, habit-forming: centres of origin and production,
hotanical characterstics, actjve principles and uses of Cinchon,
Atropa belladomma, Digitaliy, Ratvolfia, Papaver sommiferum
atted Compabis; other important Tndian medicinal plants (hotanical
nintes and tses only).

Minstientories and Famitories: general Introduction: Tobaeeo:
OFtin, production aren, botany, coltivation, processing and ses.
henlth hazarids,

Blockless Pyrethiom, with o diseussion on centie ol origin i
elons of prodietion, mopholugy, chemical constitients and
s ay et pyrethroll: natieal inseetivides versus chloriited

I.\ ||“ﬂ‘l“l"|“‘3 ” " ) ' ’ W "h p“"‘h"q'q Ul ee nlt’“l“\ |’l—'||f|\ ‘“”'
e Blee tdea peein g Deets Chotmienl nies o ees TR

e ) Wty Phitveralty of el
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section 1 CROP IMPROVEMENT

UNEE 10 Alme and methodology: brief account of pure line and muss
elonalselection; recurrent selection; interspecific and intraspecific
hybridization: ndvantages and disadvantages; heterosis;
quarantine; Material Transfer Agreement (MTA): biosafety
considerations,

UNIT 17 Germplasm conservation: /n situ conservation in nature and
ex Sitw conservation in Gene banks with facilities to store
propagatory materials such as seeds, tissues, pollen, meristem
cultures as well as DNA libraries (Native DNA and cloned DNA);
tissue culture, protoplast fusion and cybridisation; research centres
of wheat, rice, potato and sugarcane: ethno-botanical conservation
and Intellectual Propetty Rights (IPR).

Core Practicals

Study ot the following through habit sketches, temporary preparations,
permanent slides, photographs, specimens, products, microchemical tests,
ele. to bring out the economic importance: Cereals : Wheat. maize, rice,
major millets and pseudocereals: Legumes: soyabean, groundnut and gram,
Fraits: mango, citrus, papaya, banana; Sugars and starches: sugarcane,
potato, cassava: Spices and Condiments: black pepper. clove. coriander,
fennel: Beverages: tea, coffee, cocoa; Oils and Fats: Coconut, castor,
groundnut. mustard, linseed, safflower. sovabean and sesame:
Eysentinl « ol yielding plants: Rosa, Cymbopogon, Vetiveria, Jasminum,
Scntalum and Eucalyprus: Fiber=ylelding plants: Gossypivm, Corchorus,
Lintn, Cannabis and Cocos; Woods: Tectona, Dalbergia, Pinus. ('ecrus.
Rubber: /Hevea brasiliensis: Drag yeilding plants: Cinchona, Atropa,
Digitalis , Artemisia, Rauvolfio, and Tavus; Papaver, Camnabis: Tobacco:
N tabacum and N rustica: Bloeldes: Chrvsanthenin cinerarfoefolinm il

Azadyachia indfea,

Eaeh student should submit ot least 18 herburinm specimens of
economiently wseful plants, preferably along with the products,

Paper VIe Geneties and Blotechnology

e et Bty Eintveratty of etk
|



SSION GENETICS

[aws of inheritance; Allelic and g,

allelic interactions: biochemical basis of dominance "nL
pecessiveness, Modified dihybrid ratios, Multiple llgle,
pleiotropy. polygenic inheritance: penetrance and expressiy,
neticals on Mendelism chromosome theory of inheritange |

asomal and sex linkage. complete and incomple,
r, eytological evidence of crossing over; gepe
sses: somatic cell hybridizatiop.

section A: IRANSMI
UNIT | Mendel’s experiments:

1t

UNIT 2 Linkage: aul
linkage: crossing ove
mapping by three point ¢ro
numericals on linkage.

mechanism of sex determinatioy.

hromosome balance theun-:

in mammals with specig|

Sex determination:
identification of sex chromosomes; ¢
ggnandmmorphs; sex determination
reference to humans- N and Y chromosomes: TDF, SRY. testicular
ferinisation, H-Y antigen.

nome: criteria for extranuclear inheritance; nop-
Mendelian inheritance: Petite mutants in yeast, symbiont bacteria;
Kappa particles in paramecium; plasmid and episomes;
cytoplasmic male sterility in plants: Maternal effect.

UNIT 3

UNIT 4  Extranuclear ge

Section B: MOLECULAR GENETICS

structure: classical versus molecular coneept of

UNIT S Genetic fine
con, cistron,

gene; cistron test for functional allelism;g muton, re
ohe gene one enzyme hypothesisi inborn errors ol metabolism.

netic code: colinearity of genes and proteirs:
netie eode; deciphering salient
ription in prokaryotes i
gilencers
1l

UNIT 6 Gene expression: ge
experimental elucidation ol ge
fentures and variation of ¢ode: transe
eukinryoles, reverse (ranseription: enhancers,
transeription factors. provessing of RNA split genes, exons il

introns, RNA spliving, tibozyes, Lrimslation in prokaryotes and
etikaryotes; pust translation modifieations.

UNIT 7 Regulntion of gene expressiont pegtlation i prokaryotes:
constitutive, indueille, positive and negitive pene Fegttlntion.

repreaallle systentss operons. the lie operon i kool
nalitional control ol gene ey presalon pepiilnton i phikiryotes

R AL ol centrol

T AL QLR [tveratty ool Dt
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\NIT K

Mutntionss types; transposalyle Benetic elements; molecular basis

ol mutations; induged Mutations; DNA damage and repair; SOS;:
photoreactivation; exeision repair, | o

seeton Ct HUMAN GENETICS

UNITY

H mm.m genetiest dominant, recessive, autosomal and sex-linked
traits in man; congenital defects: hemophilia, thallesemi;a sickle
cell anemia, phenylketonuria, cystic fibrosis: svnd.romes
associated with chromosomal abnormalities (Down“s'. Turner’s
Klinefelter's); genomic imprinting, genetic counselling. ,

Section D: BIOTECHNOLOGY

UNIT 10 Recombinant DNA technology: introduction; methodology:

testriction endonucleases: isolation and identification of genes;
Types of vectors: prokaryotic (phage, phagemids, cosmids, BAC),
eukaryotic (T1 plasmid, CAM. YAC) genomic and ¢cDNA
libraries: reverse genetics: construction of recombinant DNA.
cloning in prokaryotes and eukaryotes; expression of cloned genes
and selection of transgenics; tools and techniques: shot gun
technigue, RELP DNA finger printing, PCR, gene therapy: human
genome project, DNA sequencing, bioinformaties: introduction
and use in genetic engineering.

UNIT T Caneert introduction: characteristics of cancerous cells: causes

ol cancer: role of oncogenes,

UNIFE 12 Plant blotechnologyt definition, objectives, tools and technigues;

UNILTY

)

identification of plant genes; vector mediated and DNA mediated
transter ol genes: transgenic plants: plant genomics (Arabidopsis
s o tool),

Apphientions of plant biotechnologyt application of plant
biotechnology in developing nutritionally improved crops,
herbivide-aolerant erops, recent improvements in Horicalture,

Core Practicals

MEedemds i fe squesty preparation sl onion bud

L loention i the chromusoies o fioeo meloeyies

FESE ) oty Eivealty ol ekl



L Sty of Mendelian inheritance in humans with reference 1o Coliy,
blindness, attached ear lobes and PTC test; Pedigree annlys), of
hemophiling preparation ol genetic maps of human chrmmmcnn%
for the eystic fibrosis, sickle cell anemia and hemophilia; stuy

karyotypes ol some syndromes.

deviations from the Mendelian ratios from the given ge

4. Tostudy ‘ ,
te dominance, multiple alleleg

samples; demonstrate incomple
polygenic inheritance.
Bstimation of DNA/RNA and/or chromatography of DNA bases,

6. To demonstrate replica plating technique to identify auxotrophs,

7 Familiarization through photographs, slides, illustration, etc. :
Genetic engineering ( FISH. PCR, southern blotting and northern
blotting, DNA finger printing, DNA sequencing, technique of gene
transfer using plasmid, electroporation and microprojectile gun),
amniocentesis, sickle cell anemia, and xeroderma pigmentation,

8. Plant breeding: demonstration of techniques and some simple
experiments.

9. Bio informatics: Screening of database on genomics of various
organisms (e.g. Arabidopsis, human),

Students to submit model on any principle of genetics/project
hased on bio-informatics.

B.Se¢. (H) Botany 111 Year
Paper VI1: Plant Systematics and Phytogeography

UNIE 1 Introduetion = aims: fundamental components ol systematics:
deseription, identification. nomenclature, phylogeny.

classification: advancement levels,

UNIT 2 Systematies in Practice - field work: prepatation ol herbarinm
gpecimen: herbarinm: role, management: botanical gardens and
el roles doctmentation (Horas, monographs, mantils, jourmals,
abatracts, fndices, dictionaries): identification keys: sigle necess
Cliehotomons keya) aind mnlti aceess (cards, table method,
bonomiv Tormla) methoda: ole of comiputers and tnternet

flentieation,

Ioae ) Bt [ hveraliy of sl
[t
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‘IN” ‘l

(NITS

UNIT O

UNIT 7

|INIT 8

UNIT Y

Taxonomie Hlernpepy
hierarehy: species Cnllc‘u
biological, e\rnlminnm;\'. l
coneept,

roneept of taxg, cate
P and types of

Nosystematic), ge

' gories and
Species (taxonomic,
heric concept, family
Botanleal Nomenclatyye .

names; type method; authop iy
ofnames; prineiple of priority

and cultivars- coneept of big

Principles and ryles:
ation: valid publication: rejection

and its limitations: names of hy brids
code and phylocode. .

Phylogeny of Angiosperms - terms
angiosperms; primitive living ‘
anglosperms and animals: evolutic
of illustrating evolutionary e
cladogram, phylogram, bubble
cireular diagram).

ranks and

| and concepts; origin of
angrosperms: coevolution of
N within angiosperms: methods
lationship (phylogenetic tree.
diagram. phylogenetic shrub.

Systems (.)f Classification - development of classification
systems: significant contributions of important authors: detailed
study of classification systems of Bentham and Hooker, Engler
and Prantl and Takhtajan: briel reference of Angiosperm
Phylogeny Group classification,

Varlation And Spectation - species as unit of variation: types of
variation in- populations: ecophenes and ecoty pes: [solating
mechanisms: selection and speciation.

Taxonomic Evidence - role of anatomy (examples from wood
anatomy, epidermal strvctures leal anatoms and floral anatomy),
palynology (primitive pollen types, pollen and age of angiosperms,
spectic examples). chemotasonomy (primary metabolites,
secondary imetabolites, semantides, molecular systematics and
serology ) ulteastevetine (plastids: difated cisteriae, p-proteins),
Iferomorpliclogy (primar, secondony and tertiar seulptiring)
A evtotsonomy (ehromuosome mimber i stiictire)

Wlometries wnd Numervieal Taxonomy < charseters aid
A s statiatics varianee arean and standard deviation.
O U character swetghting amd coding, chargeter-OFET s
DIy e dbstiee ieasties and it clister analy sis (el
elerenee of ord it aid association aialysisy phenogims,
comeepts and practive of eladistics

S ) ety it eradiy of el

' '
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UNIT 10 Phytogeography = introduction; physical geography of eart,

[ ]

J
0.

continental drift; static and dynamic plant geography; rangg,.
migration and bartiers, endemism; factors governing distrihmi(;,; :
of vegetation, role of latitude. altitude. temperature, soil charagye,
soil moisture, precipitation; role of monsoon with reference 1 lhé |
Indian sub-continent: phytogeographical divisions of lingj,.
vegetation of India; vegetation of Delhi. ’

Core Practicals

Study of vegetative and floral characters of the following familjeg
(description. floral diagram, floral formula and systematic position).
Ranunculaceae, Brassicaceae, Caryophyllaceae, Malvaceae
Rutaceae, Fabaceae, Myrtaceae. Apiaceae. Rubiaceae, Asteraceqe,
Apocynaceae. Solanaceae. Lamiaceae, Chenopodiaceae,
Euphorbiaceae, Liliaceae and Poaceae.

Study of the characteristic morphological features of the following
families:

Capparaceae, Cucurbitaceae, Asclepiadaceae. Acanthaceae,
Moraceae and Cannaceae.

Study of variation at intraspecific level in populations from difterent
habitats; calculation of Arithmetic Mean and Standard Deviation.

Identification of selected taxa using punched cards/taxonomic
formula.

Familiarity with local wild flora and herbarium techniques.

Use of computers/internet for data colleetion, identification,

Students are expected to submit 18 specimens from wild flora
properly mounted on standard herbarium sheets (168" X 11.5") and
properly lnbelled. Field report to be submitted along with the

collection,

Paper VI Plant Eeology and Environmental Manngement

Sectlon At GENERAL CONCEPTS
UNEE T Inteoduction o the Blosphere: inter-relationships between the

v i world and e enviromment, e compuonents ad dynimiam,
humeostaaia; releveee to man civilization, Comatitients:

HSe (e ) Bty intveralty of sl
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hvdrosphere. the Atmosphere and the
Pome

etton B THE ENVIRONMENT

UNIT S

UNIT 6

Sollt Importance,
and biological ¢
development.

ONEIn, formation, composition: physical, chemical
Omponents: soil profile: role of climate in soil

Water: importance; states of water in the environment:

atmosphetic moisture: precipitation types: water in soil. water
table, ground water recharging; water bodies: aquifers, water shed.

The Atmosphere: composition and stratification: radiation flux;
role of electromagnetic radiations, uv. visible spectrum; heat
content of atmosphere and its impact (the ambient temperature):
thermal stratification: variations in temperature; wind as a factor.

The Living World: biotic component of environment: types of
biotic interactions.

Fire: as an ecological factor,

section Ct THE BIOTA

UNIT 7

UNIT8

UNITY

Levels of Organisation: individual, population, community:
coneepts of autecology, synecology; contept of biological
diversity; habitat and ecological niche.

Population Eeology: species as biological framework of
population: organization. distribution and characteristics of
popuilation: population dynamies and growth kinetics; adaptation
to water, sunlight. salinity, wind and other factors

Plant Communitiest organismic and individualistic concept of
community; eeotone and edge effect; community characters
(nalytic and synthetic), methods of studying vegetation.
dynamics of commumities: plant stiecession, provesses, (ypes,
primney and secondary siecession; climas eoneepts; hydiosere
Al xerosere

Seetion D BCOSYSTEMS

FNIE T Wenayatemia: atinetive, Biotie and the aliiotic components,

Proveaaee Wi seoaysten; fropltic organiization, Bnaie aomree

O T T R (T AL LI

lithosphere; concept of



ol energy. autotrophy, heterotrophy. parasitism: food chaing ayg
webs: ecological pyramids: hiomass, standing crop.

UNIT 11 Functional aspects of Ecosystem: energy flow: principles,
arazing and detritus food chains, models of energy flow:
ecosystern productivity. measurement of produetivity: ecologicy|
efficiencies and concept of energy subsidy: biogeochemicyl
cyeles; dynamies: hydrologic ¢y cle: gaseous cycles, sedimentary
cycles: concept of nutrient budget.

Unit 12 Diversity of Ecosystems and Biomes: aquatic: fresh water (lotic
and lentic). marine (pelagic and benthic), estuarine; major
terrestrial biomes: tundra, temperate and tropical

Section E: ENVIRONMENTAL MANAGEMENT

UNIT 13 Impact of Human Activitiest huthan population, growth and
density: natural resources: renewable and non-renewable; energy -
sources; conventional and non-conventional; pollution of air, -
water and soil; soil degradation: incidence of thermal and
radioactive pollution; major environmental problems:
environmental impact assessment: state of Delhi’s environment, |

UNIT 14 Environmental Management: aims and objectives, sustainable
development: conservation of resources: prevention and control ‘
of pollution: soil conservation: afforestation: development of
alternate energy sources; maitenance of biodiversity; endangered
species: role of national and international organizations in
etvironmental management: bio-indicators.

Core Practicnls

I Study of fullowing microclimatic varlables in different habitats: |
goll and i temperature, wind velocity, relative humidity, rainfall |
and Hght intensity.

3

Mechanical analysis of soils by sieve method,

1o Permenbility (eapillary rise and percolation: total eapaeity as well
werte ol movernent), satiration capaeity amd feld capacity ol
diTpent soll samples did g test fur exte of aotls,

A Detadty and porosity and vate oFinileation ol water i undisto el
e

ICSE o ) ot hlveialiy of Delhl 1
i



JHand vapid tield tests of soils for carh
| onate

quiphates, orgamic matier and base de * ehlorides, nitrates

ficiency,

b es.

oristic survey ol a specific ar
I pecific area and study different life fo
i rms.

§ Petermination o minimal area of quadrat by speci
method. Y species area curve

0. Quantitative analysis of herbaceous vegetati

, " , getation for frequ

density and abundance; Mapping of vegetation by I quency,
method. y line transect

disso VEd OXYygen o “water samples from poflute ' )
; “ t

18 Morphological adaptations of hydrophytes and xerophytes.

12, Estimation of dust accumulation (per unit area) on leaves in selected
gpecies.
Project Wwork (equivalent to 6-8 hours): Students to prepare an
ccological project by:

a) Collection of data (experitental and/or factual and/or reported)
(rom different habitats 80 as (o project or reflect ecological
prinelple(s) and/or concern(s).

OR

h) Focussing on any aspect of applied ecology (topies covered in
theory) such ns penewnble energy, waste management, pollution
of alt, water and soll, rain water harvesting, ete.

Paper IX: Developmental and Functional Plant Anatomy

vt hierarchy- coneept

UNIT T Introduetion and scope of pliant anatom
eitiaties, forensics and

of ordered relations: applications i syst
phnrmacopnosy.

UNEL 2 Pechnlguest briel ace
altidy ol plant straeture an

gl g, derotony. inacerali
il s talon methods

it of the techiigues emploved for (e
| orgattization: [ ation. preservation.
o, clearing, el muounts. atitgienl

W8 (i § ey Hifveradty il el
|



UNIT

UNIT 4

UNIT 5

UNIT 6

UNIT 7

UNITS

LINITY

-phloic and xylary elements;

1iasuen nnd Cell walls: ¢lassification of tissues; geomelry apg
dimensions of cells, pits and plasmodesmata; cell wall polymery,
ultrastructure; wall ingrowths and transfer cells; incrustations ang

aderustations.

Primary Shoot: general characteristics and organization of shoot
apex (initial cells, apical cell theory, histogen theory, tunica corpus
theory, eytohistological sonations, continuing meristem residue);
shoot chimeras; terminal, lateral and adventitious buds;
provascular strands: leaf traces and leaf gaps; vascular sympodia,

types of vascular bundles; primary phloem and primary xylem;
primary thickening meristem;

phylogenetic trends.

Phyllotaxy and Leaf Structure: introduction to phyllotactic
pattetns; plastochron; development of leaf (marginal, sub-
marginal plate, intercalary, axial. adaxial meristems); histology
of leaf, C, and C, leaves: basic features and diversity of stomata;

foliar venation in vascular plants; scale leaf.

Root: organization of root apex: apical cell theory, histogen
theoty, korper-kappe theory, quiescent centre, promeristem; root
cap; primary root tissue: central cylinder, rhizodermis, cortex,
endodetmis, exodermis and metacutinization; lateral root apices,
indeterminate v/s determinate roots: rool nodules; secondary

tissue in roots.

vasetlar Cambium: structure and function: concept of cambial
sone: cambial derivatives; periclinal and anticlinal cell divisions
in fusiform initials; control of cambial activity: seasonal activity.

Secondury Xylem: axially and radially oriented xylary elements,
eytodifferentiation of tracheary elements: cyclic aspects.
dendrochronology: juvenile, adult and reaetion woods; sap woud
and heart wood.

Necondary Phloemi axially and radially otlented phlole elements;
phloem as a dynamic tissie: eytodiMerentiation of sleve elementy

i aieve plate Tormation,

UNEL 10 Pertdermi constituents: phiellogen, phellem i phellodern firsd

perider; sequent periderin: Phytidume: (ssies funetioning o
peiderm i monoeots; wound induced petldering lenteels
y nties of periderss aid btk

(e (e ) Doty Hinlveraity ol syl

i




! aduptive wand Progeeqjye

System

\

\ A N
epientiontar w '

NN Mommtal adaptntion
o water relations and play defence;
qlemy, lenves and rooly of xer

halophytes: unusual cambial petiyi

| shoo epidermiy, Cuticle

sand trichomeg i relation
hatomical adaptationg in

ophytes, hydrophytes ang

ty and conformations,
|) Secretory mnd Exeretory Systems:

plants: deposits in dead cua'lIsa/tissue.v,/(:':;z;:;e:-lz:~1 Z'S]t(: ‘CXCl"C“ml .
hydathodes, slt glands, nectaries, glandulla.r egider:i:-):tm:ces;
as secretory organ: ducts and cavities, |itl1oéytes ;)ifocecllllsp
aticiters. | |

!

\\N“‘ |3 Storage Systems: general characteristic of storage organs and

tissues. Mucilage-based systems. Storage in vegetative organs,
storage for perenation,

Core Practicals

qudy of anatomical details through permanent slides/temporary stain
'm,u{'\m/nmceratinns/ museum specimens with the help of suitable examples:
moutit

| Familiarization with techniques: double staining, maceration, peel
mount, clearing,

r—

Apical meristem of root and shoot, vascular cambium and
intercalary meristem,

L Disteibution and types of parenchyma. collenchyma and
gelerenchyma.
4 Xylem: Tracheary elements: tracheids, vessel elements: thickenings;
pﬁrl‘nrnlinn plates; xylem fibres: xylem parenchyma.
5 Woud: ting porous: diffiise porous: tyloses: heart- and sapwoud.
| | jon vells; i libres.
6 Phloem: Sleve tubes-sieve plates; companion cells: phloem fibi
) pes: e 8 Nnon-
I Ephderimal systen cell types. stomata fypes: frichome
plandulor and ulandular

. il 888 Wy rowthi
N Roots monoeol, dicot, origin of lnteral roots; secondury &

omnlons ool streetire
' pliderm: lentivel, sl

owti pe
) Stem: monoeol dieot: aeeondary M'““'”‘- '
‘ s,
cuft ot ione ti digots Al monoey

| , i Hl'“”
W i 1 ety iveradty )



S TSRS

i

10, Leat! isobilateral, dorsiventeal, C leaves (Kranz anmtomy); veraj,
patterns,
1. Adaptive Anaomy: xerophytes, hydrophytes, parasites ang

epiphytes.
12, Secretory tissues: ducts and cavities, lithocytes and laticifers,

Ench student is expected to submit 10 permanent slides, prepared using
a minimum of four different techniques, at the time of the Annugy|

Practical Examination,

Paper X: Developmental and Experimental Embryology of
Angiosperms

UNIT | Introduction: history and scope.

UNIT 2 Anther: structure, ontogeny: tapetum: structure and functions;
micro-sporogenesis: callose deposition and it’s significance,

UNIT 3 Pollen Biology: microgametogenesis, MGU (male germ unit):
pollen wall: development and structure, npc system, pollen wall

proteins; pollen viability. storage and germination: pollen tube
structure.

UNIT 4 Ovule: structure, ontogeny, types: special structures -
endothelium, operculum, obturator, aril. arillode, caruncle,

hypostase, epistase: female gametophyte - megasporogenesis and
megagametogenesis: organization and ultrastructure of mature

embryosac (FGLI).

UNIT 5 Pollination and Fertilization - pollination types and significance;
adaptations: pollination biology: pollen-pistil Interaction;
strueture of stigma and style: double fertilization,

UNIT 6 Sexual Incompatibility: basic concepts: methods (o overcome
S

UNIT 7 Endospermt types, development and functions: endosperm
haustorin,

UNIT'R - Embryogenesis: classification, development, organisation and
differentiation of erueifer aind Najas embryo: embryo - endospen
relationship: physiologieal and genetic control,

LINEEY Polyembryony and Apomixis: inteoduetion: clissifieatin
Cites i applicatione

H8e e - Botminy Phveralty ol el
il
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\ l\‘.mhryulouy in relation to taxon ' |
! {Hation of embryological omy:.msunr examples of
uiilia yological and palynological data,

" N mperlnmnt‘nl Embryology: role of tissue culture
A gehnology = introduction, achievements and applications: cul

ol anther, pollen (androgenesis), ovule, ovary (g m)s."u tm

pucellus, endosperm; genetic transformation usirg p);“egnenes'ls);

embryological — systems;  somatic embryoge%r:;?:'

| micropropagation, protoplast culture and somatic hybridiration3

embryo rescue; haploid culture. o

Core Practicals

I Photographs of eminent embrylogists.

Anther: wall and its ontogeny: tapetum; microsporogenesis, stages;
psuedomonads, massulae.

E\)

Pollen grains: fresh and acetolysed, ornamentation and aperture;
pollen viability: tetrazolium test.

-

Pollen germination: in different media: calculation of percentage
germination: male germ unit (MGU): through photographs.

Ovule: types: unitegmic. bitegmici tenuinucellate and
crassinucellate: special structures-endothelium, operculum.
obturator, hypostase and epistase: caruncle and aril (permanent

slides / specimens / photographs).

Pemale gametophyte through permanent slides/photographs: types
and ultrastructure of mature eimbryo sac.

:;.

N

—
=

~3

Style and stigma through suitable preparations: unpollinated and
pollinated stigma and style: wet and dry stigma: hollow and solid

alyles: tracing the path of pollen fbe.
K. Intra-ovarian pollination: test e pollination/fertilization: through
photographs,
Y, Endosperi dissections ol developing seeds for freenuclenr
endlogpert With haustorii: types (permanent alides).
10, Fanbryopenesis: study of developient of dicot embryo through

perinanent slides; disgeetivn of develuping seeds for embryvs il
Vit developriental stages: aluidly ol suspensor throngh eleetion

inleropphe

Bt ) et FInfveralty of el
L



Lxperimental Embryology: study of the following througl, S,
photography: androgenests (anther and pollen cultire), ,,,,u_,”“"
culture; endosperm culture; embryo culture; dcmmmtrmi«,,:
preparation of the culture medium (Murashige and Skoog'g Hcm;
solid medium); culture of explants; response of the explyyg in

culture. The experimental work undertaken and the nhscrvmi(,m

be submitted in the form of a minor project report,

Paper X1: Plant Biophysical Processes, Growth and

UNIT |

UNIT 2

UNIT 3

LINIT 4

LINTT S

FIFIEL &

Development

Organisation within a plant cell: physical nature of cytoso|.
ionic status, buffering capacity. pH and its physiological
significance; colloidal nature of cytosol. surface properties.

Resources and their assimilation: principles of assimilation:
relevance of laws of thermodynamics: diffusion and osmosis;
chemical potential and its gradient; water potential. components
of water potential; plant cell in aquatic medium: plasmolysis;
turgidity. '

Absorption of water by plants: pathway of water movement,
symplast and apoplast: ascent of sap, mechanism; transpiration:
factors controlling. role of stomata, mechanism of stomatal
movement, significance of transpiration, energy exchange during
transpiration, relationship with photosynthesis, antitranspirants;
puttation; exchange ol gases,

Absorption of minerals: transport ofions across cell membrane:
passive absorption, electrochemical gradient, Donnan's
cquilibeinm, facititated ditfusion, aceumulation agains
concentration gradient; active absorption, role of ATP; carrier
systenma; role of cell wembrane: proton pump and fon Hux,

Mineral vequivement of plants: essential and non-essential

clements: critertn ol wasentiality; macio- and microsnutrlents; role
ol camentinl elementa; imineral delficiency: fon antagonism i

foscde iy aulution ealinge.

Peamapuret of watetentad nature of nirients; aispor ol inerals,
franapont of photosyithates, soice altil pelationaliip TSR EIE

LI g oF dentes role i produerivin

WG e ) Dby Phabeeatis of Disth
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UNIL?

UNITR

UNITY

UNITT 10

UINEL ] Plant movements: character isations of plant movemen

VNIL 12 Regulation of

f1 4

TR RA AR | Ipftyeralty of |l

I'he '
ol '"::\"‘""““d“' growth and development: definitions; phases
urowth and development: mo phogenesis, its mechanism; role

) ‘N 4 I \ '
\I.ull division, cell elongation and cell differentiation;
ttpotency.

Physiology of seed germination: process; viability and non-
Viability of seeds; dormancy, causes of and removal of"dommncy.
mechanism; factors affecting seed germination, role of light.’
temperature, growth regulators,

Yhy , '

| !\)slnlog) of vegetative growth and development: kinetics
of ‘grmwh; patterns of growth: juvenility and maturity: factors
affecting vegetative growth.

Physiology of reproductive growth and development:
flowering: physiological definition, factors influencing role of
light: photoperiodism - discovery. variation in response, long day.
short day and day neutral plants. inductive and non- inductive
eyeles, role of dark period, role of quality and intensity of light.
eflect of temperature, vernalization, mechanism; bolting in long
day plants, role of growth regulators. nutrients status: nature of
the flowering stimulus, diffusibility of photoperiodic and
vernalization stimuli: florigen concept: physiology of fruit
ripening: physiological and biochemical changes. importance of
respiratory climacteric: factors affeciing ripening; senescence.
definition; physiological and hiochemical changes, mechanism:
abscission of leaves; factors affecting senescence.

ts. tropic,

nastic and tactic movements, mechanisms of movement.

Plant growth and development: Chemical
gulators and phytehormones - AuNINS,
abacissin and ethylene: discovery.
Bivssay and mechanism ol Action.
lators diseovered recently,
I nvironmental regidation ol ol Hght and fenperatine, Hght
aenaitive plummnu||lmuwwllc Pl ey sfens, phy tochromes
dincovery, chemival aid plivaiedl natie, e o action; role ol
low enerpy reapuiise (1L 1y wind igh ireadianee radiaton (H1R),
vl (I0) il fved (110 Tight on phistonmu phugenesis

Repulation: growth re
pibberellins, evtokinins,
chemlstry, biosynthesis role,
appications: growth regy

B



3 CL A

UNIT 13 Response of plants to thelr mwlm.mmonh holistie D
basic principles, law of limiting factors, syneryigj, elfe, I
adaptation; types of plant responses, direct and ‘dcluyed Fespo §
homeostasis; response to stress, characterisation of
response to water, high and low temperature stress; respc
acidic, alkaline and saline soils, mechanism of response;
secondary metabolites.

UNIT 14 Rhythm in behaviour of plants: the concept of bj,
clock-terms and definition, mechanism of thythmic resp

S'rass:
mSQ
role of

|Ogica|
(mSe&

Core Practicals

l.  Preparation of solutions of various concentrations of a few se

lecteq
solutes.

2. To determine osmotic potential of plant cell sap by plasmoly;,
method.

3. Todetermine water potential of given tissue by wei ght method gy
falling drop method.

4. Study of the effect of various environmental factors on transpiration
by an excised twig/leaf

5. Calculation of the stomatal index, stomatal frequency ang
percentage of leat area open through stomata of mesophyte and 4
xerophyte.

6. Preparation of buffers (plmsplmtg). study of buftering capacity of
the prepared butters and of plant juices.

7. Study of the mechanism of stomatal opening and ¢losing,

Projects: Students nre to do at least four long=term experiments iy
projects (n suggestive list of experiments will be provided),

Paper X11: Plant Metabolism

UNEEE Plant metabolism: anabolic and eatabolic provesses; reductive
oxidutive components; intermediary metabalism.

UNEE 2 Bloenergeties: energy relationships of blochemical reactions
IFee energy changes, spontanecis (downhill and uphill reactions
special eonditions goveriing vellulir reaetions, energizntion 1l

FSe U ) Botny Uiiiveralty of el
N
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UNLES

reactants, role of high energy phosphate bonds, energy rich
moleetles and their syntheses; phosphorylation, mechanism of

phosphory lation, coupling of electron flow and phosphorylation:
chemiosmotic hypothesis

I*‘.myynes: thermodynamic principles; enzymes as catalysts -
physico-chemical and biological properties; cofactors.
coenzymes, prosthetic groups, metal ions; mechanism of action;
role ol enzyme-substrate complex: the active centre: role of
cofactors: mode of action of lysozyme; kinetics of action:
measurement of rate of enzymatic reaction; effect of enzyme and
substrate concentrations; derivation of Michaelis-Menten
equation: effect of temperature, pH and inhibitors; competitive
and non-competitive inhibition; role of allosteric effectors:
specificity of enzymatic reaction: reaction related and substrate
related speficity: classification and nomenclature of enzymes:
isoenzymes: control of enzymatic reactions: industrial aspects of

enzymology.

UNIT 4 Carbon Assimilation: assimilaton of energy: photosynthesis -

NI 5

photochemical reaction, absorption and transfer of solar energy,
mechanism, role of chlorophylls and accessory pigments,
antennae molecules and active centre molecules: ionization of
chlorophy Il and Now of electrons, carriers and terminal acceptors:
energy (quantal) requirement af electron flow: photolysis of water
and evolution of 0. model of photoelectron flow: evidences for
two photosystems: reduction of NADP: photophosphorylation:
reduction of ¢o, into glucose, Benson and Calvin evele: Hateh,
Slack Kortschak Pathway: Crassulacean Acid Metabolism
(CAM); energetics of COreduction: factors affecting reduction;
role of light; absorption spectrum and action spectrum; other
[netors; compensation points: synthesis of sucrose, starch and

cellulose.

Carhbon Oxidation: retrieval of energy . oxidative metabolism;
plyeolyais - annerobic conversion of pyruvate into ethanol or
lnctte, envigy bitanee, teversibility and inhibition of glyeolysis,
Pt efect oxidative decarbosy lation of pyravate into aeety |
COALTOA eveles reduetion of NAD: osidativn ol rediced NAD,
v phosphion lation; oxidation of RuBE (photoiespiration);

F e 5 Moty intverati of el

11y



UNIT 6 Synthesis of futty nelds:

UNIT 7 Assimilatio

UNIT8  Regulation of Metabolism: nature of integrated metabolism, roe

|

f,

6 (o Botmy Dittveraity ol el

| 1)

YL s 'V' MOLCKNEH, I' | , :
ccting oxidutive processesi respiratory gy, 4

faetors all ‘
role of glyoxylate cycle, ht,

reptlation ol TCA eycele

saturated and unsaturated Fatty *lci(l' y
“1

formation ol plycerides: oxidation of fatty acids - bety oxidatiq,
log

energy balance.
1 of molecular nitrogen: diazotroph, free “Ving'n*( ;
associative: symbiotic associations: reduction of nitrogey, int| ;
ammonia; nitrogenase. mechanism (symbiotic ém(;
non-symbiotic): genetic control: energetics: reduction of njgpy

¢

and nitrite into ammonia, nitrate reductase., transamination y,q

reductive amination: role of amino acid in synthesis of o,
g

nitrogenous compounds.

of acetylCo-A, control at the level of transcription and translatiop.

control of enzyme action.
Core Practicals

Detection of the presence of plant enzymes in various sources
[amylase, urease. invertase. catalase, peroxidase, polyphenol
oxidase, nitrate reductase (in wiva)|. study properties (thermolability

proteinaceous nature and specificity) and the effect of various
factors on the activity of selected enzymes (concentration,
(emperature, pH. inhibitor).

Preparation of standard curve Tor estimation of proteins

spectrocolorimetrically and determine total proteins ina plant tissug:

Separation and identitication of amino aelds by thin In,\‘é

chromatography.

Detonstration of dye reduction by isolated elloroplists: study of
(e elfect ol difTerent factors o O, evolution during phutosynthesis
and demmonstiate the Las of limiting faetors.

Mol

Chentiedl separation of ehloroplast phzments and deter
| sy (e,

ahaoiption spectia; extiact dnthoeyaiin plgients an
eltect ol pHE o el absorption spectr.

NEy ol e rate of aerobie respiratiol il peapiratory (uut el
A TErent plant parta/aterials, f

§

fh
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