Y ’I'hemmﬂbethmeﬂlemypapers meachclassof BSc;gI‘gIﬂjgdmchm
turn will be of 50 marks.In theory there will be one mmpulsnry questmn
M__‘._—'_‘"_-_-_— .
covering the entire syllabus/sections.
ii) ' All the questions will be of equal marks,
#i)  Students should be asked to attempt only five questions in all
iv)  Out of the five questions in each theory paper, there will be one Compulsory
question from the entire syﬂabuéfsesctions while the remaining eight questions
should constitute one section- A.B & C. Students should be asked to aftmeptat _
least one question from each section. |
V)  Besides the theory examination, there shall be 45 marks from the various aspects
-~ ofthe practical exammnation and 5 marks for the internal assessment in-each year
of the B.Se. class. : | 3
Vi) Model test papers in thseary and l:wac’ucals be got set and circulated to all the
concerned teachers in the colleges
The details are as under:
Theory Exammnnon : 50 marks
Total No. of questions =5
{1 Compulsory +4)

L el NDATIONS

Practical Examination . =50 Marks

Practical =435 Marks

N Mavks

Internal  Assessment ~ . ‘ : = 5



B.Se.-1

Cnurse LPHYCOLOGY AND MICRGBIOLOGY
Phymiogy

General characters, classification and econcmic importance; mzportant features and hfe
history of Chlorophyceae-Vohver, Oedogonium; Bacillariophyceae-Diatoms, general
account;  Xanthophyceae-Vaucheria, Phaeophyceae-Eciocarpus,  Rhodophyceas-
Polysiphonia. : A2

Microbislogy:

Viruses and Bacieria: General account of Viruses and Mycoplasma; Bacteria-structure,
nutrition, reproduction and economic importance; general account of Cyanobacteria;
TMV (Tobaceo Mosaie Virus), Citrus Canker, AIDS.

Suggested Readings: :

Clifion, A. 1958. Infroduction to the Bactena MchW-HzH Book Co., New York.
Kumar, H.D. 1988. Introductory Phycology. Affiliated East-West Press Ltd., New Delhi.
Mandahar, C.L. 1978, Infroduction o Plant Viruses. Chsnd & Co. Ltd. Delhi.

Morris, I. 1986. An Introduction to Mycology. New Age Intermediate Press, :
Morris, I 1986. An Iniroduction to Algae. Cambridge University Press, UK.

Round, F E. 1986. The Biology of Algae. Cambridge University Press, UK.

Suggested Laboratory Exercise:

ological study of reprasentative members of Algae, Bacteria and Viruses:
Microcystis. - Oocystis, Pediastrum, Hydrodictvon, Ulva,, Pithophora,  Stigeoclonium,
Drapranaldiopsis. Closterivm, Cosmarium, Chara, Stemonitis.

Symptomology of some dizeased specizuens: red rot of sugarcane, wilts, paddy blast,
citrus canicer, bactenzal biight of paddy, angular leaf spot of cottfon, tobacco mosaic, little
leaf of brinjal, seasame phyilody, mango malformation.

Gram staining of bacteria. ? I A ym ePW /
oel i
Sterilization methods, preparation of slards. f) At Le €4 1___{.'__.[( L
7 nhy - -
J_)(?/‘){fv
B-.SC--I

Course I1: Mycology, Plant Pathology and Lichens
Mycology: '

General charscters, classification and economic importance; important features and hfe
history of Masticomycotina-4fbuge, Phyiophthore, Zygomycotina-Rhizopus;
Ascomycotina-Saccharemycetes, Eurotium, Neurospora, Peziza;, Basidiomycotina-
Puccinia, Agoricus, Desteromycotina-Cercospora, Colletotrichum.

(2]
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\ ‘Plnnt Pathology:

Definition, sympiom, classitication and etiology of following diseases: White rust, Late
Blight of Potato, Early Blight of Potato, Apple Scab, Loose Smut of Wheat, Rust of

.- Wheat, Red Rot of Sugarcane. '
Lichens: '

a1 Account of Lichens.

Suggesied Readings:

Alexopoulos, C.J., Mims, C.W. and Blackwel, M. 1996. Introductory Myeology. Jobn &

y 5 S0 e (s

Mehrotra, R.S. and ' Aneja, RS 1998. An Introduction to Mycology. New Age
Intermediate Press. J '

Rangaswamy, G. and Mahadevan, A. 1999. Diseases of Crop Plants in India (4™
Edition). Prentice Hall of India Pvt. Ltd., New Delhi.

Webster, J. 1983, Introduction to Fungi. Cambridge University Press.

Suggested Laboratory Exercises:

Morphologieal study of representative members of Fungi: Stemoritis, Peronospora,
Albugo, Mucor, Pilobolus, YeastEmericella, Chaetomium, Pleospora, Morchella,
Melamspora, Phallus, Polyporus.Drechslere, Phoma, Penicillium, Aspergillus,
Colletotrichum.

Symptomology of some disease specimens: White rust, ddwny mildew, powdery
mildew, rusts, snts, ergot, groundnut leaf spot and citrus canker.

Identification of fungal cultures: Rhizopus, Mucor, Aspergillus, Penicillium, Aspergilhus,
Emericella, Chaetomium, Drechslera, Culvularia, Fusarium, Phoma, Colletotrichum,

tﬁn:hza.'. = : - : : ® }f 1 €% |
Sterilization methods, preparation of media and slants. Hom enple” & A
Lot ¢ losEF€

B.Sc.-I

Course IT1:Bryophytes and Preridophyies

Bryophyvta: . S

Morphology, Structure, reproduction and life history, distribution; classification,
evolution of sieleoe; heterospory and origin of seed habii; general account of

Marchantiales, Junger-maniales, Amnthoceroiales, Sphagnales. Funariales and
Polytrichales; economic and ecological imporiance. '

Pteridophyia: Morphology, anatomy and reproduction; classificafion; evolution of stele;

heterospory and origin of seed habit; general account of fossil ptericdophyta;

infroduction to Psilopsida, Lyeopsida, Sphancpsida and Pteropsida.
e
v
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B.SeI .. T t,_,“’% &
Course IV:Morphology and Anatomy of Flowering Plants - e \
1. The basic body plan of a flowering plant-modular type of growth s g

2. Diversity i, plant fonn in annuals, biennials and perepnials: convergeﬁ_’ qf
evolution tree habit in gymnosperms, monocotyledaons and d1co‘}*i4:ddn§ trees-
largest and longest-hived organisms.

3. The shoot system: The shoot apical and iis histological organm!mna vascularzatioft
: of primary shoot in monocotyledons and dicotyledons; formation of internodes;!-
branching pattem; monopodial and sympodial growth: canopy ¢ architeeture; sambmin.
and its functions; formation of secondary xylem; a general account of wood structure
n relation fo conduction of water and minerals; characteristics of growth rings,
sapwood znd heartwood; role of woody sLeIeton secondary phloem-structure-
function relationships; telome theory; periderm. .

4. Leafl: Ongin, development, arrangement and divefsity in size and shapes; internal
struciure i relation o photosysnthesis and water loss; adapiations to water stress;
senescence and abscission.

5. The rosi system: The root apical meristem; differentiation of primary and secondm}

tissues and their roles; structural mod.ﬁcahm for storage, respiration, reproduction
and for nteraction with microbes.

: Note ta Teachers:

Wherever reqmrﬁd, role of environment and hormones in plant development and
repmductmn Should U wuipnasized.

Suggesied Rxadtnbs

Bhojwaai, S.S. and Bhatnagar, S.P. 2000. The Embryology of Angiosperms. Rewsed and ST
enlarged edifion. Vikas Publishing House, Delhi.

Cutter. E.G. 1969.Plant Anatomy:. Cells and Tissue. Part — Edward Amold, London.

Cutter, E.G. 1971. Plant Anatomy: Experiment and Iui&rp:etauon Paﬂ-ﬂ (h‘gm' g3
Edward Amold, London.

Esau, K. 1977. Arnatomy of Seed Plants, 2™ edition. John Wiely & Sons, New York.
Fahen, A. 1974, Plant Anatomy, 2™ edition. Pergamon Press, Oxford.

Hartman, H.T. and Kestler, D.E. 1976. Plant Propagation: Principles and Practices. 3
edition. Preniice-Hall of India Pyt. Lid., New Delhi.

King, J. 1997 Feac.mag for the Sun: How Plants Work. Cambndge University Press,
Cambridge, UK ,

Mauseth, 1D, 1988, Plant Anatomy. The Benjamin/Cummings Pubhshmg Company Inc. .
Menio Park, California, USA.

Proctor, M. and Yec, P. 1973. The Pollination Gf Flowers. William Collins Sons,
London.

Raveﬂ, PH FEvett R.F. and Eichorn, SE. 1999. Biology ot Planis. 5% edition. WH_
Fm-cmaa and Co., Worth Publishers, New York.
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Thomas, P. 2000. Trees: Their Nature History, Cambnidge University Press, Cambridge.

Suggested Lavoratory Exercises:

1. Study of any commonly occurring dicotyledonous plant (e.g. Solanum nigrum or
Kalanchoe) 1o underst-nd the body pian and modular type of growth.

2. Life forms exhibited by flowering plants (by a visit to a forest or a garden). Study of
free-like habit in Cycas, Bamboos, Banana, Traveller's iree(Ravenala
madagascariersisy or yucea and comparison with frue trees as exemplified by
canifers and dicotylendons. :

3. L.S. shoot tip to sfudy the cytohistological zonation and origin of leaf primordia.

4. Monopodial and sympodial type of branching in stems (especially rhizomes).

'5. Anatomy of primary and secondary growth in monocots and dicots using hand

sections (or prepared slides). Structure of secondary phioem and xylem. Growth rings
in wood. Microscopic study of wood in T 8., T.L.S. and R.L.S.

6. Field study of diversity in leaf shaps, size, thickness, surface properties. Internal
structure of leaf, Structure apd development of stomata (using epidermal peels of
leaf).

7. Anatomy of root. Primary and Secondary Structure.

8. Examination of a widz rance of flower available in the locality and methods of their
poliination. 5

6. Structure of anther, microsporopanesis {vs . siides) and pollen graias (using, whole
mounts). Pollen viability using #n vitro polien germination.

10. Structure of ovule and embsr o sac development (asing ¢ tal sections).

11. Test of self-incompatibility (using Pewmia axillaris, Brassica campestris, B.
oleracea or a suilable material) using field pollination. '

12. Nuelear and Cellular endosperm. Embryo development in monocots and dicots
(using slides/dissections).

13. Simple experiments to show vegetative propagation (leaf cuffings in Brvophylium,
Sansevieria, Begonia; stem cutting in Rose, Salix, Money plant Sugar-cane and
Bougainvillea), : :

14. Germination of non-dormant and dormant seeds

Suggested Readings (for Laboratory E- oreises):

Steeves, T.A. and Sussex, LM. 1989. P iterns in Plant Development o E;iiiiou}.
Cambridge University Press, Cambridge.

Raven, P.H., Evert, RF. and Fichhum, ~ 1992, Biology of Plans (5 Edition). Worth
Pubiishers, New York:

Bhojwani, S.S. and Bhatnagar, S.P. 2000. The Embryolagy'of Angiosperms. Revised
and enlarged edition. Vikas Publishing House, Dethi.

—
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Mauseth, J.D. 1988. Plant Anatomy. The Benjamin/Cummines Pubhshmg Company Inr.
Menio Pazk, California, USA

e
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B.8c-I1
COURSE V: REPRODUCTIVE BICLOGY ,G‘s"%ﬁiﬁﬁ?ms AND ANGIOSPERMS

=_._“‘____,__-—J'

1. Characieristics of seed plants; svelntion of seed habit; seed planis with {angiosperms)
and without {gymnosperms) frails: fossi! and living seed plants.

ka

gymnosperms; geological fime scale, *oﬂslmzﬁon and fossil gynmosperms.

3." Morphology of vegeiaiive and ‘erpmua,iiw yarts, anatomy of root, stem and leaf]
reprocuction snd hife cyele of Pinus, Cyeas and Ephedra.

4. Flewer: A modzﬁe{i shoot; structure, development and varieties of flower; funetions;
structure of anther and pistil; the male and famale samefophytes; types of pulhnabon_
attraction and rewards for pollinatoss; pollen-pistil interaction, self incompatibility;
double fertilization; formation of seed-endosperm and embryo; fruit development and
maturaiion.

Lh

Significance of seed: Suspended aﬂﬁnaton ecological adaptation; unit of .gedetic
recombinetiop and = roduction and replenishment; dispersal strategies.6.

6. Vegzetative reproduction: Vegeiative propagation; grafling, economic aspects.

Nate to Teachers:

The teacher shiould prevent students fom - ’.1 ecting plants from the wild and subnnﬂ:mg :

them for the prachical examination. Inglead, the students ghounld be asked 1o prepare field
reports. '

Suggested Readings:

Bhatnagar SF. and Moitza, A, 1926, Gymnospenms, New Age International Limited,
New Delhi.

Gifford, EM. and Foster, A.S. 1988 M’omholagy and Evolution of Vaécular Plants.
W.H. Fresman & Co. New York.

Jeffery. C. 1982, An Infroduction fo Plani Texonomy. Cmandge University Press,
Cambnidgs. London.

Sprone, K.R. 1955, The Morphology of (hmosperms Hutchinson & Co. (Pubhshars)
Lid. London.

Stewart, WM. 1983, Palecbotany and the Evolution of Plants. Cambridge University
Press, Cambridge.

=

General features of gvmnosperms and their classification; evolution and diversity of

>
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Sgﬁggested Laboratory Exercises:

Gymnosperms:

Cycas :

i Habit, armour of leaf bases on the sitem (if specimen is not available show
photograph). very young leaf {cireinate vernation) and old foliage leaves, scale
leaf, bulbils, male cone (specimen); microsporophyll, mature seed.

i, Study throvgh permanent slides- normal roof (T.8.), stem (T.8.) Gf specimen is
not available show photographs), ovule (1.5} _

i, Study through hand sections or dissections and making permanent mount —
coralloid roct {T.8.), rachis (T.S.) leaflet (V.S.), microsporophyll (V.3.), polien
gram (WM} : :

Pinus _ .

i. Habit, lonz and dwarf shoot shc“#ing cataphylls and scale leaves, T.S. wood
showing grow 1 1ings, male cone, 17 year, 2% year and 3 vear female cones,
winged secds. e .

it Study thréush permanent slidesroot (T.5.), female cone (L.S.), Ovule (L.8.),
embrye (W .M.} showing polycotyledonous condition. :

1. Study through hand seetions or dissections-young stem (T.S.), old stem (woed)
(TL.S. and R 1.8} needle (T.5), Male cone {T.8.) and pollen grains (W.M.).

Ephedra ' \

i Habit and structure of whole, male and female cones.

ii. Permanent stides-female cone (L.8.).

. Hand sections/dissections-node (L.S), internode (T.8.), macerated stem o see
vessel siruchure; epidemial peel movnt of vegetative parts to study stomata, male
cone (T.5. and L.8.), polier grams. .

B.Se.-I1 :

i. CgL’RSE VI: SYSTEMATICS OF ANGIOSPERMS: ‘

1. Angiosperms; onigin and avolution, Some examples of primifive angiosperms.

2. Angiospemm taxonomy; buief history, aims and functional components (faxonomy,

hoi@iaxonﬁmy}; iderdification, kevs, taxonomic hiterature.

3. Botanical nomenciature; Principles and rules; taxonomic ranks; type concept

principle of pronty.

4. Classification of angiosperms; salient features of the systems proposed by Bentham

and Hooker and Engler and Prantl..

5. Major confributions of eviology, 'phymchemisiry and faximetrics {o taxonomy.

o%

Diversity of flowering plants as illusirated by members of the families
Ramunculaceas; Brassicaceas, Malvaceas, Rutaceae, Fabaceae, Apiceae,

'3



Acanthaceae, Apocynaceas,  Asclepiadaceae, Solanaceas, Lamiaceae

Chenopodiaceae, Euphorbiaceae, Liliaceae and Poaceae.

Suggested Léhnmmry Exerciss:

The following species are suitable for study. This list is only indicative. Teachers may
seleci plant available in their locality. -

1. Ranunculacese: Ranuniculus, Delphinium.

2

Brassicaceae: Brassica, Alyssum, Iheris, Coronopus.
Malvaceae: Hibiscus, Abution.
Rutaceae: Murrava, Citrus.

wo W

Fabaceae: Faboideas: mfiz}nrs Cajanus, Meafons Trigonella; Caeselpﬁnodeae
- Cassia.

6. Apiaceae: Con‘aﬁdmm, Foeniculum, Anethum.

~

Acanthacese: Adhatoda, Peristrophe.

8. Apocynaceas: Vinca, Thevetia, Nerium.

9. Asclepiadaceae: Calotropis. '

10. Solanaceae: Selonum, Wikania. Do,

11. Lamiaceas: Ocimum, Salvia.

12. Chenopodiaceas: Cheiepodiun, Beta.

13. Euphorbiaceae: Euphorbic, Phyllanthus.

14. Liliaceae: Asphodelus, Asparagus.

15. Poaceae: Avena, Triticum, Hordeum, Poa, Sorghum.
16. Orchidaceae: Zeuxine

Suggested Readings:

Davis, P.H. znd He;mm}d V.H. 1963. Praciples of Angmsperm Taxonomy. Oliver and
Bovd, Londao ,

Hevwood, V.H. and Moore, DM {eds.) 1984. Current concepts in Plant Taxonomy.
Academic Press, London. :

Jones, 8.B. {Jr). and Luchsinger. A E. 1986. Plant Syqtematms {2°° edition). McGraw-
Hill Book Co, New York.

. Meheshwari, 1X. 1963. Flora of Delhi. CSIR, New Deihi.

Radford, AE. 1986. Fundamentals of Plart Systeniatics. Harper and Row, New York.

Singh, G. 1999. Plant Systematics: Theorv and Practice. Oxford and IBH Pvi, Lid., New
" Delhi

Stace, C.A. 1939, Plant Taxonomy and Biosystematics (2°* edition). Edward Amold
London.

-y
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B.Sc.-IH |
COURSE VIL:CELL BIOLGGY AND GENETICS

Stmctm'\e and Function ef Nacieus:; Ultraslmcmre, nuclear membrane; nucleolus. :

Chromoseme Orgam,.mmn.. vinrphology, ceniromere ‘and ‘telomere; chromosome
alfernations; delefions, duplications, translocations, inversions; variations in chromosome
number, :meuploxdy, polyploidy; sex chromosomes.

DNA the genetic material: DNA structure, replication; DNA-protein interaction; ﬂle
nuclecsome model; genetic code, sata}hte and repetitive DNA. :

Cell Division: Mitosis: meiosis.
Genetic Inheritance: Mendalism; laws of segregation and mdependeﬂt assortment;

; hnkage analysis; allelic and non-allelic inheritance.

Gene Expression: Structure of gene; transfer of genetic mformntzon, tmnscnpnon, _
iranslation, protein synthesis; tRNA; ribosomes, regulation of gene expression in
prokaryotes and eukaryotes; proteins, 1D, 2D and 3D structure.

Genetic Variations: Mutations, sponianeous and induced; tzmsposable genetic
elements; DNA damage and repair.

Extranuclear Genome: Presence and function of nntochondnal and plastid DNA;
plasmids.

Structure and Functien of other Organalles: Golgi, ER, peroxisomes, vacucles.
The Cell Envelops: Plasing membrane: faﬂaver lipad struciure; ﬁmcﬁonS' the cell wall.

s Teachers should cover historieal aspects and the basic expemnents that led major
discoveries.

Suggested Readings:

Alberts, B., Bray, ID., Lewia, I Raff. M., Roberts-K and Watson, LD. 1999. Molecular
Blology of Ceil. Garland Publishing, Co., Inc., New York.

Atherly, A.G., Givion, JR, ;md McDonald, I.F. 1999, The Science of Genetics. Saunders
College Publishing. Fort Worth, USA.

Gupta, PX. 1999. A Text Book ‘of Cell and Molecular Biology. Rastogi Publications,
Meerut, India.

Klemsmith, L.J. and Kish, V.M. 1995. Principles of Cell and Molecular Biclogy (2™
edition}. Harper Collins College Publishers, New York, USA.

Lodish, ¥, Berk, A, Zpursky, S L., Matsudaria, P., Baltimore, D. and Darmell, 1. 2000.
Molecular Cell Biology. W.H. Feeman & Co., New York, USA.

Russel, P.J. 1998, The Benjamin/Cummings Publishing Co. Inc. USA.
Stent, G.S. 1986, Molecular Genetics. CBS Publications.

Wolfe, 5.L. 1993. Molecular and C:ll Biology. Wadsworth Publishing Co. California,
USA.

10
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Suggested Laberatory Lxercises:

1. To study cell structure from oaion leaf peels; demoutrauon Of s‘tammg and
mfummg methods, _

2. Comparative study of cell structiiz in onion cells, va’fl&z and ‘:pzrogyra Smdv of i
cyclosis in Tradescantia sisminal cells, '

3. Study of plasmids fo examime pigment distribution in plants (e Cassia,
Lycopersicon and Capcicum).

4. Examunation of electron nur‘rog;*aph of eukaryouc cells with special reference to".
organelles. Sy

5. Study of electron micrograph of viruses, bactena, cyanobacteria and eukaryotic cells
for comparative cellular organisation.

- 6. Examination of “various stages of mitosis and meiosis usmg appropriate plant

material {e.g. omnn oot tips, omon flower buds). P '
. Prepatahon of karyotypes frorn dividing root tip cells and pollen grains. S

8. Cyiological examination of special i'-'pes of chromosomes: bar body, Iampbrush and
polytene chromosomes.

9. Working out the law» of inherifance usmg seed mixtures.
1G. Working out the mode of m&en_tance of iinked genes from fest cross and/or £2 data.

Suggested Readings

7

Fukui, K. and Nakayama S. 1948 Ulgm ‘C ﬂIGtﬂGbOIﬂEx Lwosa‘:orv Methods CRC
: Press, Boca Rawn, Florida.. :

Gunning, B.E.S. and Stess, MW, 1923, Plant Cell Biology: "Stmcimé and Funetion.
Jones and Barilet! Pulidishers, Bosion. Massachusetis.

Harris, N. and Oparka, K.J. 1994, 7101 Cell Biclogy: A Practical Approach. IRL Press ;
Oxtord, UK. . :

Sharma, AK. and Shamma, A. 1843 ‘Platit Chromosomes: Analysis, Manipulation and
- Engmeenng Harwood Academic Publishers, Australia.

a

B.Sc.-I11

COURSE _ VIII: = PLANT PHYSIOLOGY, BIOCHEMISTRY = AND
BIOTECHNOLOGY ' i

Basics of enzymelogy; Discovery and nomenclature; characteristics of EnZymes;

concept of holoenzyme, apoenzyme, coenzyme azxd mfaciors, regulation of enzyme
activity; mechanism of action. _

Plant-water relafions:Impormnce of water to p}ant life; physieal properties of water;

diffusion and csmosis; absarptzon, transpm‘tahm of water and franspiration; physiclogy
of stomata. ; _

i1
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Minerai nutrifion: Esseniial macro- and micro-elements and their role; mineral upiake,

deficiency and toxicity symptoms.

Transpert of organic subsiances: Mechanism of phiosr transport; source-sink
relationship; factors affecting iranslocations, :

Photosynthesis: Signiticance; hisiorical aspecis; photosynihetic pigmenis; action specira
and  enhancement effect; comeept  of two.  photosystems; Z-scheme;
photophosphorylation; Calvin cyele; C-4 pathoway; CAM plants; photorespiration.

Respiration: ATP-the biological energy currency; aerobic and anaerobic respiration;
Kreb cyele; electron transport mechanism (chemi-osmotic theory); redox potential;
oxidative phosphorylation; pentose phosphate pathway. ;

Nitrogen and lipid metabolism: Biology of nitrogen fixation; importance of nitrate
reduclase and its regulation; ammoniom assimilation; structure and functions of hipids;
fatty acid biosynthesis; P-oxidation; saturated and unsaturated fatty acids; storage and
mobilization of fatty acids. :

Growth and development: Definitions; phases of growth and development; kinetics of
growth; seed dommancy, seed germination and factor of their regulation; plant
movements; concept of photoperiodism: physiology of flowering; florigen concept;
biological clocks; physiology of senescence, fruit ripening; plant “hormones-auxins,

 gibberellins, cylokinms, abscisic acid and ethylene, hisiory of their discovery,

biosvnthesis and mechamsm of action; photomorphogenesis; phytochromes and
cryptochromes, their discovery. physiological role and mechanism of action. :

Genetic engineering: Tocls snd fechmiques of recombinant DNA technology; cloning

~vectors; genomic and cDNA library; fransposable elements; fechniques of gene maping

and chromosome walking.

Biotechnology: Functional definiticn, basic aspects of plant tissue culture; cellular
totipotency, differentiation and morphogenesis: biology of Aerobactertum, vectors for
gene delivery and marker gone; salient achisvement in crop biotechnology.

Suggested Readings: - :
Bhojwani, $.5. 1290. Plant Tissue Culture: Applications and Limitations. Elsevier
Science Publishers. New Vork USA.
Dennis, D.T., Twpin, .., Lefebuwre, D.D. and Layzell (eds.) 1997. Plant Metabalism
- (2™ Edition). Longman, Eszex, England.. :

~ Galston, A.W. 1989. Life Processess in Plants. Scienfific American Library, Springer-

Verlag, New York, U8

Hopkins, W.G. 1995, Introduction to Plant Physiology. John Wiley and Sons, New
York, USA. - | -

Lea, P.J. and Leegood, R.C. 1999, Plant Biochemistry and Molecular Biclogy. Joha
Wiley and Sons, Chichester, England.

Mohr, H. and Schopfer, P. 1995, Plant Physiology, Springer-Verlag, Berlin, Germany.

-Old, R-W. end Primrose, SF. 1989 Principles of Gene Manipulation Blackwell

 Scientific Publications, Oxfoid, UK.
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Raghwan, V. 1986. Embryogenesic in Angiosperms: A Developmental and Expﬂnmeﬂtal
Study. Cambridge University Press, New York, USA>

Salisbury, F.B. and Ross. ©W. 1572, Plant Luvg!oicgyf ¥ Hedizion). Sinaver Associates,

Massachuseits, U S-‘c
Vasil, LK. and Thompe, T.A
I‘\

24 Plant Le'! and Tissue Culture. Kluwer Academic
Pubhsh.eﬁ The 14, -

ﬁ.
hi.;n

Suggested Laberatory Lxereises:

1. To study the pe:rmmbﬂ iy of piasma ‘membrane using different cancemmtmms of
organic solvents.

To study the effect of tempe"atu:e on permeability of plasma membrane.

. To prepare the standard curve ot protein and de:e:mune the protein content in
unknown samples.

4. To study the enzyme acm«*ﬁy of catelase and peroxidase as mﬁuenced by pH and
temperaiure.

b2

L

Lh

Comparison of the rate of respization of wvarious plant paris.
Separmafion of chloroplast plgments by solvent method. ;

6. Determining osmotic patemi:m} of var.:uolar sap by plasmoiyhc method.
7. Determining the water potenitial of any tubsr.

. Separation of aminc-acids in a muxture by paper chromatography and their
identification by companson with standards.

9. Biocassay of auxin, cytokinin, GA, ABA and ethylepe using appropriate plant
material.

10. Demonsiration of 1echmque of mcrc:promgauon by using d1ﬁcrcnt experiments, ¢.g.
axillary buds. shoot =nus BT

11. Demonsiaion of 1he iechuigue of anther culture.

12. Isolafion of pro‘};ap};s;-sés frvas difizront Gasues vsing comamercially available enzymes.

13. Demonstration of oot emi shoot fhnmmnation from the apical and basal portion of stem
segments 1 hquid wediusn conmimng different hormones.

Suggested Readings {for laboratory exercises)y:

Devi, P. 2000. Principles and methods of Plant Molecular Riology, Biochemistry and
Genetics. Agrobios, Jodhpur, Tndia.

Dixon, R.A. (Ed.) 1987, Plaxd Cell Culiure: A Practical Approach. IRL Press, Oxford.

Glick, B.R. and Thompson, JE. 1993, ‘Methods: in Plant Molecular Biology - and
Biotechnology. CRC Press, Boxa Raton, Florida.

Hall, R.D. {Ed.) 1999 Plant Cell "ulmre Protocols. Humana Press, Inc., New Jersey,
USA.

" Moore, T.C. 1974 Ressarch T xperiences in Plant Physiology: A laboratory Manual.
Springer-Verlag, Berling.
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Ninfe, A.J. and Ballou, ?}.;’-", 1998, Fundamental Laboratm‘y Approaches for
Biochemistry mu Bi sled momgy I’ﬂ.‘zgemid Scumce. Press. Inc., Maryland,
UsA.

Roberts, J. and Tucker. G.A. (Zds.) 2000, Pland Hﬁ)ﬁﬂﬂﬂ& Protocols. Humana Press, New
. Jersey, USA.

Scott, R.E.W. 1995, "I"eu}m.i:';ues and Practice of Chromawgraphy. Marcel Dekker, Inc.,
New York.

Smith, R.FL 2000. Plant Tissue Culture: Tec?mlques and E'rcpenmesuia. Academic Press,
New York.

Wilson, K. and Geulding, K-H, {Eds.'j 1986. A Biolbg,is’t Guide to Prnciples and
' Techmiques of Practical Bic:chemisﬁy,‘ Edward Amold, Loadon, UK.

B.Se.- 111 o e s R T Course-IX
Eeclogy and Utilization of Mants
ECOLOGY |

e O IR et LS R S

Pisnis and environment: Atmosphere (gaseous composition), water (properties of
water and water cyele), lighttglobal madiation, photosynthetically active radiation),
temperature, soil (developmeni. soil profiles, physico-chemical properties), and biota.

Murp’hulcgical, anstomicai znd physiclogical responses of plants fo watér
{hydrophoies and geropivies). Le_a,nﬂwmr: {thermoperiodicity and vemahzaﬁon) hght
{(photoperiodist, heliophvics and seiophyies) and salinity.

Populatien ecology: Growihi cur

ves, ecotypes; ecads.

Community ecolegy: Cornunumity chamctenisiics, frequency, density, cover, life forms,
biological specirum; scoiogical tuccessia,

Eeosystems: Struciure: abioric mmd bintic u,mpoamds food chein, food web, eeologlcal
pyramids, energy flow; b,m,fmheimr al cyelas of carbon, nifrogen and phosrpimru
Biogeographical regions of indiz.

Vegetation types of India: Forests and prasslands.

UTILIZATION OF PLANTS
Food pi:mts Rice. wheal, maize, potato, sugarcane.
Fibres: Cotlon and jule.
Vegetable oil: Groundmu, mustar and coconut.
General ziccaunt of seurces of firawood, fimber and bamboos,
Spices: General account.
Medicipal planis: General aconint,

Beverages: Tea and coifes.

14
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Suggested Readings (for Ec-a?exfg ¥}

Odum, £.P. 1983, Basic Ecolony. Saunders, Phuladelphia. A
Kormpendy, EJ, .1 996, Conpeenisof Ecology. Prentice-Hall of India Pvi. Lid., New Delhi.
Makenzxe A er al 199%, 1astant Wotes in Ecology. Vwa Bookstt Ltd_,NewDeth

Suggested Readmhs (mr Utilizaticon of Plams}

Kocchar, S1.. 1998 Feonemic Botany in Tmpms (2““ Edition). Macmillan Indla Ltd
New Dethi.

Sambamurthy, A V.8.8, s:d Subsunayam, N S. 198%. A Tevt Book of Economic
Eean} Wilev Ea;.?&m" 4 New Delhi

Sharma, GP. 1996, Hill’s Eecromue Botany (Late Dr. AF. Hlﬂ, adapted by QP
+ Sharma). Taia Mz,mau H:ui Co. Lid., New Delhi.

Simpson, B.B. and Conngr- Ogowaid. M. 1986. Economic Botany—P!nnts in our World.
MeGraw I—Lﬁ New York.

‘Suggeste-d Laboratory h,,‘s:m ses Tieotogy)h _ _
P m.adrats mqtmed for reliable estmxata af b:mnass

1o grassland.
Ao qtudy the frequenc ""m Lwrbaceous species in grassland and to compate the 3
frequency distribuiion wi ﬁ brka’s Standard Frequency Diagram.
3. Topweasurs the abovesround plont Tiomass in protected and grazed grassland.

4. To determine Ko,

: .'" icot and monocot leaves and to estimate the leaf’
‘areq mdex of & ?*ﬁiaitm:, G Iy,

3. 1o defengine mwoisiuie ~onient aad water holding capaqt} of grassland and
: wnodiand goalioa s gian

6. Te aiuJ% the \regemmm a.tm;lmlre thirough profile dmgmm.

7. To estunate transparency, pii and temperature of different water bodies.

8 To estimate salinity of diffarent water samples.

9

To estimate dust bolding capacity of the ieaves of different plant species.
- !'.. frstfitiat - iy

Suggested Readings (fur; lzboratory exorcises in Ecalpgy):
Krebs, C.J 1989, Eeologics! Methodslogy. Harper and Row, New York, USA.
Ludwig, J A. and Reynolds, J.F. 1988. Statistical Ecology, Wiley, New York.

A



APHA-Standard Methods for the Examination of Water and Waste Water. Amernican

Public Health Association, Washington, D.C.

Suggested Laboratory Exercises (for Utilization of Plants):

L

-Ul

Food Plants: Study of the morphology, structure and simple microchemical tests of

the food storing tissues in rice, wheat, maize, polato and sugarcane. Microscopic

examination of starch in these plants (excepung sugarcane’;

Fibres: Study of cotion flowers, sectioning of the cotton ovules/developing seeds to
trace the origin and development of cotton fibres. Microscopic study of cotton and
test for cellulose. Sectioning and staining of jute stem to show the location and
development of fibres. Microscopic structure. Tests for lignocellulose. '

i’egetable oils: Study of hand sections of groundmut, mustard and coconut and
staining of oil drops by Sudan 111 and Sudan Black.

Field wisits: To study sources of firewood {10 plants), tiraber-yielding trees (10
irees) and bemboos. A list to be prepared mentioning special features.

Spices: Examine black pepper, cloves, cinnamon (hand sections) and opened fruits of
cardamom and deseribe them briefly.-

Preparation of an illustrated inventory of 10 medicinal plants used in indigenous
systams of medicine or allopathy: ‘Write their botanical and common names, part
used and diseases/disorders for which they are prescribed.

‘Beverages: Section boiled coffee beans and tea leaves to study the characteristic

structural features.

Rubber: Collect illustrative matetials of Hevea brasifiensis;, morphology of the plant
and taping pr:. stices, history of rubber. List of the many uses of rubber. -

Suggéstcﬂ Readings (for laboratary exercises for Utilization of Plants):
Kocchar, S.L. 2000. Economic Botany of the Tropics. Macmillan India Ltd., New Delhi.
Council of Scientific & Industriel  Research 1986. The useful Planis of India.

Publications and Intormatmn Directorate, CSIR, New Delhi.

Sharma, O.P. 1996. Hill’s Ecoszmic Botany. Tata McGraw Hill Co. Ltd., New Delhi.
Swauﬁmthén, M.S. and Kocchar, SL. (Bds) 1989. Plants and Society. Macmillan

1a

Publications Lid., London.



Cowrse IH : BRYOPHYTES AND PTERIDOPHY IES

Problem 1: Dueto aversight the fopics,” Evolution of stele, Heterpspory seed
habitat \Which belong to Pteridophyies have been included under the Bryophyta

Sohdion: Above igpii:s ghould be included in the Pteridophyta
Problem 2 : Type specimens in different groups have not been mentioned.
Selutien: " The feilc«wing tvpe specimens should be included:

Ay Bryophyta:

Marchantiaics
Jungermanviales
thoceretales
Sphagnales
Funariales
Pelytichales

B) Pteridophyvtes:

Patlopeida

© Lytopsida
Sphenopsida
Pleropsisia

. Marchantia

Porella (Medothecu)

~ Anthoceros

Sphagnum

- Funsria
- Polyirichum

Patlotum
Selaginella
Equisstum
Adizatum

Marsilez

Problem 3) Practicals perfaining to Bryophytes and Pteridophytes have not been.

mentioned in the syllabus. -
Seolution: . The taxa mentioned in theory syllabus should be covered in

practicals . Section cutting and glaining techniques may be followed in
the practical . Collection and preservation oflocally available |
Bryophytes and Pteridophyies may be done
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/ C'i}mse I PHYCOLOGY ANDMICROBIOLOGY.
1. Problem: The suggesied [aboralory exercizes mentioned in the syllabus
do not match with the texa studied mn the theory,
Sclufion: -
1. Al taxa presently mentioped i;-z the pfactica} syllabus are fo be delefed

and i1 their place the follewing taxa namely Nostoc, Volvox, Cedogonium,
Diatoms, Vaucheris Ectocarpus and Polysiphonia may be siudied in detail.

’\

2 Mango malformation; litile leaf of Brinile, Gram staining of Bacteria,
Citrus canker, Sterilization methods . preparation of slaats, T. M. V.
{Tobacco Mosaic Virue)

Coamse It MYCOLOGY, PLANT PATHOLOGY AND LICHENS,

Preblem: The suggested laboratory exercises mentioned in syllabus do not
watch with the taxa studies in the theory.

Solation:

1. The taxa mainly Albugo | Phvicphibors . Yeast, Emeotinm , Neurospora,
Peziza , Puccinig , Agericus . Cercospors , Colletotrichum | Polyporus,
Morchella . Penicillium . and Mucor may be studied o detail.

2. Dasdases: . : '

{i) White rust of Crucifers - {Albugo)
{it}  Late blight of Potate = { Phytophthora infestans)
{111} Earlv blight of Potato - { Altemarnia solam )

{iv}. Applescab - { Venturia inequalis )
v}  Looszs smutof Wheat - { Ustilago fritici)
{vi}  Black Rust of wheat - (Puccinia graminis fritici)

{vii} Redrot of Sugarcane - {Collstotrichum falcatum)
{viii} One member of each type of Lichens which are locally
avaiiable.

{ixj Collection of diseased parts of plant only.
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