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B.Sc. (Hons} BOTANY
SCHEME OF EXAMINATION

Part | Examinaticn . 1988

Daratror:
FHours V. 3
paper |—Cell Biology and Elementary 3 T
Biochemistry.
Paper ll--Thallophytes (Algae, Fungi,
Pathology, 'Lichens) 3
Practical on Papers 1 and 2, S 4 T

Part Il Examination : 1989
Paper lll—Bryophytes, Pteridophytes, Gymnos-

paTms. 3 7%
Paper IV—Genetics 3 75
Practical oh Papers 3 and 4. 4 75

Part [/l Examination : 1990

.P'aper, V—Angiosperm Anatomy, Embryology 3 75
Paper VI—Angiosperm Taxonomy, Economic,
Botany 3 75
Paper VIl—Plant Physiology 3 75
Paper Vill—Ecology 3 75
Practical on Papers 5—8. 8. 150
Theory Pa'pers 1-8 600
Praciical on above. . 300

C Total .. 900



2
DETAILED COURSES OF READINGS

Part |—Examination 1938
Paper |—Cell 8iology and Elementary Biochemistry.-

(1) The Cell—A Brief Introduction

" Historical background; microscopy and ce!l theory: newer
techniques of study—cell fractionation and electron microscopy.
cell size and structures; structure of prokaryotic and eukaryotic.
cells; cell division—mitosis and meiosis.

(2) Cellular Chemistry

(i) Covalent bonds; non- covalent bonds and their importance
in biology; ionic bonds; van der Waals forces and hydrophobic
" interactions; properties of water; (i) the pH scale; buffers:
(iii) the small molecules of life—sugars, amino acids, organic acids,
and alcohols; (iv) macromolecules—polysaccharides; fats; proteins;
and nucleic acids; general idga of the primary, secondary and
tertiary structure; importance of conformatlonal changes (v) the
making and breaking ' of chamlcal bonds—concept. of free energy;
ATP; coupled reactions and groun transfers.

- (3) - Mitochondria

Structure, orgamzatlon and function (elementary account of
glycolysis and Krebs cycle and role of mitochondria in latter
process)'

(4) Chloroplasts

Structure, organization and functnon (basuc information light
and dark reactions) /

!
)

(5) Nucleus, Ribosomes and Pn'ot’ain SYnthasis-
. Chromocomes, nucleolus, nuclear membrane, and their signi-
ficance. Role of ribosomes in protein synthesis. -

(6) Cell Wall, Cell Membrane, and other Cell Constituents

" Cell membrane—orgamzatton movement of substances across
the membranes; cell wall; endoplasmnc reticulum; elementary. 13
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of the constituents like Golgi bodies; lysosomes, and microty-
ibules.
(7) Viruses

Discbvery, structure, types and miultiplication.

(8) Bacteria
Discovery, structure, types, mode of, reproduction and genetic
recombination; economic importance.
(9) Origin of Life
PRACTICAL
Practicals based on thé'to'pics mentioned above.
Paper II——Tballophytes.(-Algae, Fungi, Pathology Lichens)

Algae
Cynophycease—general account.

Merphology and lite history of the following with special
reference to alternation of generations, sex, nature of sexuality and
ecology.

| ?C‘hlamydo,manas, Volvox. Ulothrix, Coleochaete, Oedogonium,
Spirogyra, Chara, Vaucheria, Ectocarpus, Fucus and Polysiphonia.

Economic imporiance of alga’e—-genéral accodnt.

Fungi

2. :Morphology and life history of the following with a g_eneral
account of genetics, physiology, ‘ecology, spore” dormancy and
germination, economic, importance, and classification. | '

Myxomycetes. Phytophthora, Albugo, Pleronospora, Rhi-

- Zopus, Saccharomyces, Erysiphe, Neurospora, Claviceps, Ascobolus,

Ustilago, Puccinia, Agaricus, Alternaria, Penicillium, Colletotrichum
and Fusarium.

.. Pathology

3. Late blight of potato, white rust of crugifers and other
. plants; powdery mildew of pea; smut of wheat, oat, and sugarcane;
rusts of wheat; red rot of sugarcane; “early” blight of potato, wilt:

+ of. arthar. :
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Transimissior and control of diseases caused by bacteris
i -1 fungi. #

chund

t;  Qeneral account. . E
PRACTICAL

- Precticals based on the types mentioned above, and phyto.

plankton estimation.

part li--Examination, 1989
Pazer I1l—--Bryuphy!2s, Pter/dophytas, Gymnosperms

1. Bryophytes
Morpnology, anatomy, life history, classification, phylogeny,
and expanmental studies with special reference to the following:
Riccia. Marchantia, Pellia, Rorella. Anthoceros, Sphagnum,
Funaria Pogonatum. :

: 2 Ptendophytes

~ Structure and evolutlonary significance of Rhynia and Psilo-
tur.  Mirphology, anatomy, life- history, classification, phylogeny,
steiar evniiucn, apogamy, apospcry, seed habit, and experimental
sriges with special reference.to the following :

Lveonudium, Salaginella, E-quisetum, Pteria, Marsilea.

R Iyimnosperms . -

Di mbutnon mo'phology, anatomy, ife- hlstory of the follow-'
ing : :
Clgeds, i “inus, cqhua’ra, unetum
A Classification, anq Phylogeny: economnc |mponance and
experimental studies on gymnosperms /

~

 PRACTICAL s
Practical based on the toplcs mentnonod ab(m.

! Paper IV—Ganetlcs ¢

1. Mendelian Prmciplos B
Mendel‘s expenments and the laws of mhentance
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2. Deviations from Mendelian Laws - B

Incomplete dominance; gone interactions (opisiasis: sty
complementary and supplementary factors). laate

N »

3. The Chromosome Theory of Inheritance Bt o>
pie!

Linkage and crossing over; gene mapning; aenatic 16cumbl.
nation in prokaryotes and eulkaryotes. ‘ o
N
" 4. Chemical Basis of Heredity ~
Transformation in bacteria; evidence ius DNA (and RNA) as
genetlc materiat; Miescher’s discovery; base equuvalence in DNA;
the Watson and Cnck/model of DNA structure.

5 Replication and Transcrrptlon of DNA

Semi-conservative replication —experimental findings of Me-
selson-Stahl; laylor and Cairn replication at the molecular Ievel

0. Tnnglatuon
Gene-pvotem relationship (Buadle and Tatum’s experiments);
colinearity of genes and proteins; deciphering the genetic code.
. \ ‘.‘"« . :
2. Struciural Organization of the Genetic Material
Gerome rgannzation in viruses, bacteria, and the organelles
of cukaivcigs; chromosomes of eukarvotes; cell cycle.

8. Sex Determination
-G hromo;omal and genic bas1s

9. Variations in tha Number and Structure of Chromosoriies

Horlaids  euploids, aneuploids; deletion, dupiication, inver-
sion, translncation;. chromosomal abnormalities in man.

10. Mutation and Ropair of DNA
Type of mutations; spontaneous and induced mutatuons.
physical and chemical mutagens; molecular basis of mutatnon,_,

damage and repau' of DNA.

1". Ouantntatwo lnhormﬂoo and Hvbrld Vlgour

Poiygemc inheritance in plants and animals; mechonlsm o'
quantitative inheritance; m echamlm of hybrid vigour Qxbnd vigour

and crop improvement.,

N
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12, Cytoplasmic Inheritance aqd ‘Material Influence
£)rganic inheritance; plasmids and episomes; _materna|

infiyence.

13. Gene Regulation

The operon concept —induc.ble and'repressible‘gys(ems_

14. Evolution
The genetic mechanisms, elementary idea of population

genetics.

15. Applied Aspects of Genetics

Genatic counselling; genetics and cancer; artificial synthesis
of genes ang genchc engineering; general principles and techniques
of plant breeding; uses of mutations; genetics in the improvement
of wheat, sugarcane, and cotton. :

. PRACTICAL

Practicals based on the topics mentioned above.

" Part Ill—Examinanion 1990
Paper V- Angiosperm Embryology and Anatomy

Embryology
1. Brief History. and scope

2. Anther and Pollen

Development of anther and pollen; ‘role of anther tepetum;
polllen viability, storage ‘and germination; haploids from. Pollen -

grains.’
3. . Ovule and Embryo Sac A

Development of ovule; brief outline ‘of megasporogenesis and
megagametogenesis; organization and ultrastructure of embryo sac:
ovule culture. ' :

4. Pollen-Stigma Interaction and Ferti'ization
| Role of pollen-wall prpteins--and stigma-—-surfacé proteins;
polldn tube growth in pistil; basic concepts of incompatibility and:
‘methods of overcoming incompatibility.



5. Embryo and Endosperm

Development, organization and differentiation: role of sus
pensor; embryo-endosperm relation; polyembryony; culture of
embryo and endosperm.

Seed and fruit development.

6. Apomixis
Embryogenesis in tissue cuiture including pollen embryos.

7. General
Embryology in relation to other disciplines; embryological

systems as experimental materials; applications of embryology In

agri-horticulture.

Anatomy
A short history of plant anatamy; study of tissues, their

structure, function and distribution; anatomy of root, stem, leaf:
normal and anomalous secondary growth; ecological anatbmy;
vascular and cork cambium; recent trends in the study of plant

anatomy.
. PRACTICAL

Practicals based on the topics mentioned above.

Paper VI—Angiosperm Taxonomy and Economic Botany.

Angiosperm Taxonomy
7. Taxonomy _
Aims and approaches; h

2. Nomenclature
Principles of International

ture.
3. Classification
Principles, usage of categorie
family. Systems of clas‘sification propose
Hooker, Engler and Prantl, Hutchinson,

istorical development.

Code of Botanical Nomencla-

s—species, genus and
d by Bentham
and and Takhtajan.
4  Phylogeny
Origin and evolution of angiosperms, phylogenetic
soncepts; evolutionary treads '

W Mcdern trends in taxonomy.
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12.
13.

14.
15.

16.
17.
18.
19.
20.

a

flora :

Economic Botany -

‘*—-hl‘

CULTIVATED PLANTS - Orlgm and importance.
CEREALS —-Wheat,, rice, maize.

LEGUMES—Soyabean, groundnut, gram.

FRUITS—Mango, citrus, banana. papaya

SUGARS AND STARCHES—Saccharam. Manihot, potato,
SPlCl‘;S—Piper nigrum, Capsicum, Curcuma longa, Zin.
giber clove, saffron fennel, coriander. '
BEVERAGES—Tea, coffee, cocoa.

TIMBER PLANTS—General structure of hard and soft
‘woods as illustrated by teak, semal,
pine, and deodar. . Uses of woods.

RUBBER—Hevea.
DRUGS—Cinchona, Aconitum, Atropa belladonna, Digi-
talis, Rauvolfia. '

DRUGS OF ADDICTION—Papayer, Carinabis.

TOBACCO

lNé‘ECTIC'IDE—Chrysahthamum cinerariifolium.
ESSENTIAL OILS—General account.

OILS AND FATS—-Genoral account.

FIBRE PLANTS—Géneral account wuth specnal reference
to cotton and jute.

PﬁACTICAL'

Studv of the followung taxa wnh specual reference to local

(@) ODicots: Mouceaé. Che‘nopodiacea,e; Caiyophyllaceae.

Ranunculaceae,  Cruciferae, Capparaceat,
Laguminosae Euphorbiaceae, Tulluaceao. Myr-
- tacae, Umbelliferae, Apocynaceae, Asclepia-
dacese, Labiatae,~S6lanacese, Acanthaceae..
Rubiaceao. Cucurbnacoae Composnae

b Mwmcols °otamogetonaceao Gfammeae Commolmu <

ceae, Llliaceaa. Cannacoae

Pt
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Practicals on Economic Botan
ba i
in the syllabus. Y based on topics mentioned

Paper v//—Plant Physiology

1. Physiology of the Plant Cells

Colloidal system, solutions, and membranes in relati
plant cell; permeability, osmosis, and imbi biﬁon"chemica;em.on"o
water potential, osmotic potential and matric :;otom. X potential,
jon concentration. al; hydrogen-

2. Plant-Water Relations

Mechanism qf water absorption, conduction, and transpiré -
tion: stomatal opening and its relation to transpiration; significance
of transpiration and water stress. ' :

3. Mineral Nutrition

Mathqdf of_ st"n{dyipg mineral nutrition; macro and microele-
ments—their“availability and uptake; mechanism of active absorp-
tion involving_carriers; role ~of.mineral elements in.plant metabo-
lism. - g

4, Enzymes

Major types of enzymes and co-enzymes; mechenism of
action, and regulation.

- B. P_hotoaynthnic

. History;. pigments in prokaryotes and ewkeryotes; role of light
and dark reactions; the ofganization oﬂhé:photooymm; carbon
dioxide reduction cycle in C, and C, piants; significance of C,
pathway and. elementary idea of photorespiration.

6. Respiration’

Significance and mechanism of aerobic and. anagrobic.respi-

ration: electron transport and oxidative phasphorylation.)

'} Transport of Orgenic S'ubit’ando’s. N
EVidmi:es and mechanism of puiocm tiansport.



. 8. Fat Metaboiism

thesis and degradation
growth.

of fats; significante and btz
Syn . v ‘
tion of fat reserves for

9. Nitrogen Metabolism
hd nucleic acids. uptake and assimilation of nitrate

Proteins @ . ; ; _
synthesis of amino acids and proteins Role of

Nitrogen fixation,
nucleic acids.
10. Growth and Development

Physiology of vegetative and reprdduct.ivg‘ growth; role of
temperature and light in plant development with special reference
to phytochrome. system and vernalization; senescence; growth
regulators; seed germination and dormancy; phototropism, geotrop-
ism; nature, significance of biological clocks; principles ang
problems of differentiation and morphogenesis; Elementary know.
‘ledge of tissue culture.

PRACTIGAL

Practicals basd on the topics mentigned above.

Paper VIll—Ecology
1. Biosphefe
~ An intr_oduction.
2 Enviréﬁﬁeﬂtal Variables

Soil—chemical and physical properties; hvdrologic cycle
t_ompera‘ture, light, atmosphere; biotic environment: micro-climate
adaptations.

3. Plant Communities

' Str,uct.u're-, classification and succession: speéies and popUIa-
tion dynamics; principles of plant geography.

4. Ecosystem

. C_0~nlcept. »st._ructulr_e, pfoductivny, trophic levels, food chains
ecologica! pyramids bio-geochemical cycles.
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vegetation of India it spaniy “eference to thay ot Deiyi.
5.
& Appiied Ecology

iples ot resource Managemen( 1n 4
P"-"." e - d

a“d Wi G . ' ‘ ‘

gricuityre: forestr,

radiation 8cology: plan

PRACTICAL

cais based 0N topics mentioned above.
;.:-Jc'? ™ ' ) i
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