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~ M.Sc. Botany

Scheme of Examination

M.Sc. (Prev.)

There will be six papers in theory, each of three hours duration,
100 marks each and two practicels carrying 150 marks cach (10%
marks are reserved for viva and 15% records in each examination).
Each practical examination will be of 6 hours duration to be com-
pleted in one day. .

Each theory paper will have 9 questions, out of which a student
has to attempt § questions and the fuestion No. 1 will be compul-
sory. The question No. | will carry 20 marks and will-be of seversl

short objective type of questions stich-as-multiple-chotce-typorone—

M.Se. (Final) Lt o st o 2eus .

There will be six

theory of 3 hours duration carrying 100 marks each and two practical
seach as follows :

(i) Practical for compulsory papers of 200 marks of B hours
duration to be completed in two days.

(ii) Practical for elective papers - 100 marks of 4 hours duration
1o be completed in one day.

Each theory paper will have 9 questionss, out of which a student
has to antempr 5 questions and the question No. | will be complusary.
Thre question No. | will carry 20 marks and will be of several short
objective type of questions such as multiple choice type, one line
answer type, one word type, fill In the blanks type,

M.Se. Previous

Paper-1 : Cell and Molecular Biology of Plants

Papes-[1 ¢ Cytology, Geneties and Cytogenetics

Paper-1T) : Biology and Diversity of Lower Plants :
Cryptogams

Paper-IV : Taxonomy and Diversity of Seed Plauis

Paper-V i Plant Physiology and Metabolism

Paper-¥i : Microbiology and Plant Pathology

Paper-I : Cell and Molecular Biology of Plants
Scheme of Examination Max.Marks : 100
The pu‘pc:twilt have 9 questions, out of which a student has o
AMempL 3 questions including the question. No,| which will be com.

papers, four compulsory and two zlective, in

|
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pulsory, The question Wo.l will carry 20 marks aod will htnfsewlml
short objective type questions such as multiple choice type, one line
answer (ype, one word type and [ill in the blanks type.

Unit—1 .

The dynamic eell : Structural organization of the plant cell,
specialized plant cell types, chemical foundation, biochemical
energetics.

Cell wall : Structure and functions, biogenesis, growth.

Plasma membrane : Struciure, models and functions, sites for

. ATPases, Jon carriers, channels and pumps, receptors.

Plasmodesmata : Structure, role in movement of molecules and

macromolecules, comparison with gap junctions.
Unit—II
Chloroplast : Structure, genome organisation, gene expression,
BiNA:editing, nucleochloroplastic’interactions.
1 ~Mtochondria : Structure, genome Organization, biogenesis.
: Plant vacuole : Tonoplast membrane, ATPase, transporters, as
Sagige organclle, )
“ Nueleus : Structure, nuelear popes, nucleosome organization,
- BMA structure, A, B and Z forms, replication, damage snd repair,
tfanseription, plant promoters and transcription factors, splicing,
mRNA transpont nucleolous, rRNA biosynthesis.

Restriction enzymes : Cleavage of DNA :nto specific frag-
ments, construction of a resriction map from the fragements, restric-
tion sites, as genelic markers, RFLP and their use in plant breeding.

Unit—I1H

Ribosomes : Structure, site of protein synthesis, mechanism of
trunslation, initiation, elongation and termination, structure and role
of tRNA.

Protein sorting : Targeting of prateins 1o organelles.

Cell shape and motility : The cytoskeleton, erganization and
role of microtubules and microfilaments, motor movements, implica-
tions in flagellar and other movements..

Unit—I1V

Cell eycle and apoptosis : Control mechanisms, role of cyclins
and ¢yclin-dependent kinases, retinoblastoma and E2F proteins,
eytokinesis and cell plate “ormation, mechanisms of programmed
cell death,

Other Ccllular organelles : Structure end functions of
microbodies, Golgi apparatus, lysosomes, endoplasmic reticulum.
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© Techniques in cell bislogy : Immunotechniques, in situ hy-
bridization to locate transcripts in cell types, FISH, GISH, confocal

MiCTOSCOPY.

Svggested Readings:

1. Lewis, B. 200. Genes VI, Oxford University Press, New York.

2. Albers, B, Bray, D, Lewis, J., Raff, M., Roberts, K and Watson,
1., 1999, Molecular Biology of the Cell, Garland Publishing, |
Inc., New York:

3. Wolfe, S.L. 1993, Molecular and Cellular Biology. Wadsworth
Publishing USA.

4. Rost, T, eral. 1998, Plant Biology. Wadsworth Publishing Co.,
California USA.

5, Krishnamucthy, K.V. 2000, Methods in Cell Wall Cytochomistry,
CRC Press, Boca Raton, Florida,

6. Buchanan, B.B., Gruissem, W., and Jones, R.L. 2000. Biochem-
istry and \*lulecuta.r Biology of Plants, American Society of
Plant Physiologists. Maryland, USA.

7. De, DN, : 2000. Plant Cell Vacuoles : An Introduction. CSIRO
Publication Collingwocd, Australia.

8. Kleinsmith, L.J. and Kish, V.M. 1995, Principles of Cell and
Molecular Biology (2nd Edition). Harper Collins College Pub-
lishers, New York UJSA.

9.  Lodish, H., Berk, A., Zipursky, $.1.., Matsudaira, P, Baltimore,

D. and Damell, J, 2000. Molecular Cell Biology (4th Edition).
W.H. Freeman and Co., New York, USA.

See the following Review Journals

Annual Review of Plant Physiology and Molecular Biclogy.
Current Advances in Plant Sciences.

Trends in Plant Sciences.

Nature Reviews : Molecular and Cell Biology.

Suggested laboratory Exercises

Isolation of mitochondria and the activity of it marker enzyme,
succinate dehydrogenase (SDH).

§

Isolation of chloroplasts and SDS-PAGE profile, of proteins 10 |

demarcate the two subumis of Rubisco.

Isolation of nuclei and identification of histones by SDS-PAGE.

Isolution of plant DNA and its quantitation by a
spectrophotometric method.
Isolation of DNA. and preparation of ‘cot’ curve.

'8,

9.

10.
11.

12.

13.

Spillsbas : M.Sc. Botiny + 7

Restriction digestion of plant DNA, its separation by agarose
gel electrophoresis and visualization by cthidium bromide stain-

ing.

Isolation of RNA and quantitation by a spectrophotometric
method.

Separation of plant RNA by agarose gel electrophoresis and
visualization by EtBr staining.

Southermn blot analysis using a gene speciic probe.

Northern blot analysis using a gene Specific probe.
Immunological tcchniques : Ouchterlony method, ELISA and
western blotting.

Fluorescence stZining with FDA for cell viability and cell wall
staining with calcolfluor.

Demonstration of SEM and TEM.

Note : Chemicals and kits for conducting some of the above

molecular biology experiments are available in India, for example
from M/s Bangalore Genei and Ceantre t"or Biotechnology (CSTR)
Mal Road, Defhi.

Suggested Readings (For lnboratory exercises)

L

L

=

Glick, B.R. and Thompson, J.E. 1993. Methods in Plant Mo-
iecular, Biology and Biotechnology. CRC Press, Boca Raton,
Flonda.

Glover, D.M. and Hames, B.D, (Eds.), 1985. DNA Cloning 1;
A Practical Approach, Core techniques. 2nd edition. PAS, IRL
Press at Oxford University Press, Oxford,

Gunning, B.ES. and Steer, M.W. 1996. Plant Cell Biology :
Structure and Function, Jones and Bartlert Publishers, Boston,
Massachusetts,

Hackett, P.B., Fuchs, J.A. and Messing, J.W. 1988, An Introduc-
tion 10 Recombinant DNA Techniques : Basic Experiments in
Gene Manipulation. The Benjamin Cpmmings Publishing Co.
Inc., Menlo Park, California.

Hall, L.E. and Moore, A.L. 1983, lsolation of Membranes md
Organelles from Plant Ceils, Academic Press, London, UK.
Harris, N. und Oparka, K.J. 1994, Plant Cell Biology : A Prac-
tical Approach. IRL Press, at Oxford University Press, Oxford,
UK.

Shaw C.H. (Ed.), 1988. Plant Molecular Biology : A Practical
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¥ Approach. IRL Press, Oxford,

Paper-I1 : Cytology, Genetics and Cytogengtics
Scheme of Examination Max.Marks : 100

Each paper will have 9 questions, out of which a stisdent has to
attempt 5 questions including the question No.! which will be com-
pulsory. The question No. 1 will carry 20 marks end will be of
suvernt short objestive type of questions sueh—as-muitiplechoiee

Ve CYTOLOGY

Chromatin organization : Chromosome structure and packag-
ing of DNA, molecular organization of centromere and telomere,
nucleolus and ribosomal RNA genes, enchromatin and
heterochromatin, Karyotype analysis, banding patterns, karyotype,
evolution, specialized types of chromosomes, polytene, lampbrush,
B-chromosomes and sex chromosome, molecular basis of chromo-
some pairing.

Structural and numerical alterations in chromosomes : Ori-
gin, meiosis and breeding behaviour of duplication, deficiency, in-
\.i::rs;inn ard translocation heterozygotes, Origin, occurrence, produc-
tion and meiosis of haploids, aneuploids and cuploids, origin and
;.:mdua.':tiun. of autopolyploids, chromosome and chromatid segrega-
tion, allopolyploids, types, genome constitution, and analysis, evolu-
tion of major crop plants, induction and characterization of trisomics
and monosomics.

Unit-11
GENETICS

Genetics of prokaryotes and eukaryotic arganelles : Map- |

pjn_g th_e bacteriophage genorue, phage phenotypes, genetic recombi-
nation in phage, genetic transforamtion, cenjugation and transduction
in bacteria, geneties of mitochondria and ¢hlosoplasts, cytoplasmic
male sterility.

Gene Structure and expression : Genetic fine structure, cis-
Trans test, fine structure analysis of eukaryotes, introns and their
significance, RNA splicing, regulation of gene expression jn
p_mkm.mes and gukaryotes. Panoply of operon, catabolite repres-
sion, altenuation and antiterminati on.

Genetic recomhination and genetic mapping : Recombination

Sylialus s M8 Bolagy = 9

independent assortment and crossing over, moleeular mechanism of
recombination, role of RecA and RecBCD enzymes, site-specific
reconibination, chromosome mapping, linkage groups, genetic mark-
ers, construction of moelecular maps, correlation of genetic and physical
maps, somatic cell genetics—an allermative &pproach to gene map-
ping,
Unit-IT]
. CYTOGENETICS

Mutations : Spontancous and induced mutations, physical and
chemical mutagens, molecular basis of gene mutation, transposable
‘elements in prokaryotes and eukaryotes, mutation induced by
transposons, site-direeted mutagenesis, DNA damage and repair
mechanisms, inberiled diseases and defects in DNA repair, initiation
of cancer at cellular level, protooncogenes and oncogenes.
. Sex determination, sex linked inheritance, sex limrited charac-
ters and sex reversal, multiple alléle’s and blood groups in man.

Cytogencties of ancuploids and’ struclural heterozygotes :
Effect of aneuploidy on phenotype in plants, transmission of
monosomics and trisomics and their use in chromosome mapping in

¢ Tiploid and polyploid species, breeding behaviour and genetics of

structural hoterozygotes, complex translocation heterozvgotes,
‘tramslocation tester sets, Robertsonian wansiocations, B-A
Hranslocations.

Unit-TV -

Molecular cytogenetics : Nuclear DNA content, C-value para-
dow, cot curve and its significance, restriction mapping—concept
-dnd techniques, multigere families and their evolution, in situ hy-
bridization—concept and techniques, physical mapping of genes of
chromosomes, computer assisled chromosome analysis, chromosome
microdissection and microcloning, flow cytowmetry. and confocal
microscopy i Karyotype analysis.

‘Alien gene transfer through chromesome manipulations :
Transfer of whole genome, examples-from wheat, Arsebis and
“Brassica, transfer of individual chromesomes and chromesome seg-
menis, methods for detecting alicn-chromatin, produstion, characteri-

" zation''and utility of allen addition and substitution lines, genetic

basis of inbreeding and heterosis, exploitation of hybrid vigour,
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suggested Readings :

10.

1.

12,

Albert B. Bray, D., Lewis, ., Raff, M_, Roben, K. and Watson,
1.D. 1989., Molccular Biology of the Cell (2nd edition), Gar-
land Publishing lnc., New York.

Atherly, A.G., Girton, J.R. and McDonald, J.F. 1999. The Sci-
ence of Genetics. Saunders College Publishing, Fort Worth, USA,
Burnham, C.R. 1962. Discussions in Cytogenetics. Burgess
Publishing Co. Minnesota.

Busch, H. and Rothblum, L. 1982. Volume X. The Cell Nucleus
rDNA Part A. Academic Press.

Hanl, D.L. and Jones, E.W. 1998. Genetics : Principles and
Analysis (4th edition). Jones & Bartlent Publishers, Massachu-
setts. USA,

Khush, G.S, 1973. Cytogenetics of Aneuploids. Academic Press,
New York, Loudon.

Karp, G. 1999. Cell and Molecular Biology : Concepts and

Experiments. John Wiley & Sons, Inc., US.A.

Lewin. B. 2000. Gene V1. Oxford University Press, New York,
USA.

Lewis, R. 1997, Human Genetics : Concepts and Applications
(Znd edition). WCB McGraw Hill, USA.

Malacinski, G.M. and Freifebder, D. 1998 : Essentials of Mo-
lecular Biology (3rd deition). Jones and B Anlet Publishers,
Inc., London.

Russel, P.J. 1998. Genetics (5th edition), The Benjamin/
Cummings Publishing Company INd., USA. ;

Snustad, D.P. and Sinmmens, M.J. 2000. Principles of Genetics
{2nd edition). John Wiley & Sons Inc., USA.

Suggested Laboratory Excreises

| I

2,

3.

Linear differcatiation of chromosomes through banding tech-
niques, such as G-banding, C-banding and Q-banding.

Silver banding for staining nucleolus-organizing region, where
185 and 28sTDNA are transcribed.

Orcein and Feulgen. Staining of the salivary gland chromosomes
of Chironomas and Drosophila.

Characteristics and behaviocr of B chromosomes using maize or
any other appropriate material,

Working out the effect of mono- and tri-somy on plant pheno-

2 e W:M&M'H

type, fertility and meiotic behaviour.

6. Induction of polyploidy using colchicines, different methods of
the application of Colchicines

7. Effect of induced and spontancous polyploidy on plant pheno-
type, meioss, pollen and seed fertility and fruit set.

8. Effect of translocation heterozygosity on plant phenotype. chro-

mosome pairing and chromosome disjunction and pollen and
. seed fertiliry.
9. Meciosis of complex translocation heterozygotes.
10. Isolation of chlorophyll mutants, following irradiation and treat-
ment with chemica! mutapens,
11. Estimation of nuclear DNA content through microdensitomerty
and flow cytometry.
12, Fractionation and estimation of repetitive and unique DNA se-
quences in nuclear DINA.
.ﬁwm'ed’ Readings :
" 1. Fukui, K. and Nakayama, §, 1996 ; Plant Chromosomes : Labo- ™
= ratory Methods, CRC Press, Boca ratan, Florida.
Sharma, ALK, and Sharma, A. 1999, Plant Chromosome Analy-
pissis. Manipulation and Engineering, Hoarwood Academic Pub-
pedisher. Australin.
Paper-111 : Bivlogy and Diversity of ELower Plants :
Cryptogams
- eme of Examination Max-Marks : 100
*“H'Each paper will have 9 questions, out of which a student has to
“altempt 5 questions including thie question No.1 which will be com-
tipilsbrye The question No.1 will carry 20 marks and will be of severat

Shﬂrt nly-wlm t}rpc:- nf qutstmns mmtmk:dnrmwm
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Phycology : Algae in diversified habitats (terrestrial, freshwa-
ter, marine), thallus organization, cell ultrastructure, reproduction,
(vegetative, asexual, sexual) criteria for classification of algae: pig-
ments, reserve food, flagella, classification, salient features of
Protochlorophyta, Chlorophyta, Charophyta, Xanthophyta,
Bacillariophyta. Phacoplyta and Rhodophyta : with special reference
o Microcysts, Hydrodictyon, Drapernaldiopsis, Cosmariam, algal
blooms, algal biofertilizers : algac us foed, feed and use in industry,

]




PAPER IV: TAXONOMY AND DIVERSITY OF SEED PLANTS
Scheme of Examination Max. Marks : 100

Lach paper will have 9 guestions, out of which a student has to attempt 5 questions
including the question No. 1 which will be compulsory. The question No. 1 will
carry 20 marks and will be of short answer type questions with a limit of 20 words.

Unit I
Introduction : Gymnosperms, the vessel-less and fruitless seed plants varying in
the structure of their sperms, pollen grains, pollen germination and the complexity
of their female gametophyte; Evolution of Gymnosperms. Classification of
Gymnosperms and their distribution in India.
Brief account of the familics of Pteridospermales (Lyginopteridaceac,
Medullosaceae, Cayloniaceae and Glossopteridaceae). General account of
Cycadeoidales and Cordaitales
Structure and reproduction in Cycadales, Ginkgoales, Coniferales, Ephedrales,
Welwitschiales and Gnetales,

Unit 11
TAXONOMY OF ANGIOSPERMS
I. Aims, components, and principles of Taxonomy; Alpha and Omega Taxonomy,
documentation and scope.
2. Systems of Angiosperm classification: Cronquist, Dahlgren, Thorne and APG-

11
3. International CTode of Botanical Nomenclature: Principles. rules and

recommendations; Taxonomic concept: Hierarchy, species, genus, family and
other categories.

Unit 111
Numerical Taxonomy- Principles, concepts, operational taxonomic units
(OTU), data processing and taxonomic studies, taximetric methods for study of
population variation and similarity- coding, cluster analysis, cladistics,

cladogram.

Taxonomic literature: Floras, Monographs, Icons, Library, Manuals, Index,
Taxonomic keys.

e



Taxonomic tools and techniques: Ilerbarium, serological, Molecular techaique,
GIS and Mapping biodiversity.

Unit 1V

Taxonomic evidences: Morphology, Anatomy, Palynology, Embryology,
Cytology, Phytochemistry and Genome analysis.

Phylogeny of Angiosperms: Ancestors of Angiosperms, time and place of origin of
Angiosperms; habit of Angiosperm, primitive living Angiosperms, inter
relationship among the major group of Angiosperms.



Suggested Readings

Bhatnagar, S.P. and Moitra, A, 1996. Gymnosprms, New Age
International Pvt. Lid., New Delhi,

Cole, A.J. 1969. Numerical Taxonomy, Academic Press, London,

Davis, PH. and Heywood, V.H. 1973, Principles of Angiosperms
Taxonomy, Robert E. Kreiger Pub, Co., New York.

Grant, V. 1971. Plant Speciation. Columbia University Press, New York.

Grant; W.F. 1984. Plant Biosystematics. Academic Press London.

Harrison, H.J. 1971. New Concepts in Flowering Plant Taxonomy.
Hieman Educational Book Ltd., London. )

Heslop-Harrison, J. 1967. Plant Taxonomy - English Language Book
Soc, & Edward Arnold Pub. Ltd. UK,

Heywood, V.H. and Moore, D.M. 1984. Current Concepts in Plant
Taxonomy. Academic Press, London.

Jones, A.D. and Wilbins, A.D. 1971. Variations and Adaptations in
Plant Specics, Hiemand & Co. Educational Books Ltd., London.

Jones, S.B. Jr. and Luchsinger, A.E. 1986. Plant Systematics (2nd
edition). McGraw-Hill Book Co., New York.

Nordenstam, B., El Gazaly, G. and Kassas, M. 2000 Plant Systematics
for 21* Century. Portlant Press Ltd., London.

Radford, A E. 1986. Fundamentals of Plant Systematics. Harper & Row
Publications, USA.

Singh, H. 1978, Embryology of Gymnosprms. Encyclopaedia of Plant
Anatomny X. Gebrider Bortraeger, Berlin,

Solbrig, O.T. 1970. Principles-and Methods of Plant Biosystematics.
The MacMillan Co - Collier-MacMillan Ltd., London.

Solbrig, O.T. and Solbrig, D.J. 1979. Population Bivlogy and Evolution,
Addison-Weslley Publicating Co. Ind., USA.

Stebbings, G.L. 1974. Flowering Plant - Evolution Above Species Level.
Edward Amold Ltd., London.

Stace,C.A. 1989. Plant Taxonomy and Biosystematics (2nd edition).
Edward Amold Ltd., London.

Takhtajan, A.L. 1997. Diversity and Classification of Flowering Plants.
Columbia University Press, New York.

Woodland, D.W. 1991. Contemporary Plant Systematics, Prentice Hall,
New Jersey,

Suggested Laboratory Exercises

Gymnosperms '

1. Comparative study of the anatomy of vegetative and reproductive
pans of cycas, Ginkgo, Cedrus, Abies, Picea, Cupressus, Araucaria,
Cryptomeria, Taxodium, Podocarpus, Agathis, Taxus, Ephedra and Genetum.

2. Study of important fossil gymnosperms from prepared slides and
specimens.



Angiosperms

3. Description of a specimen from representative, locally available families
List of Locally Available Families :

(1) Ranunculaceae, (2) Cappacidaceae, (3) Portulacaceae, (4)
Caryophyllaceae, (5) Malvaceae, (6) Tiliaceae, (7) Sterculiaceae, (8)
Zygophyllaceae, (9) Rhamnaceae, (10) Sapindaceae, (11) Leguminosae, (12)
Combretaceae, (13) Myrtaceae, (14) Cucurbitaceae, (15) Umbelliferac
Apiaceae, (16) Rubiaceae, (17) Asteraceac, (18) Primulaceae, (19)
Plumbaginaceae, (20) Asclepiadaceae, (21) Convolvulaceae, (22) Solanaceae,
(23) Boraginaceae, (24) Polemoniaceae, (25) Acanthaceae, (26) Pedaliaceae,
(27) Martyniaceae, (28) Bignoniacehe, (29) Labiatae, (30) Nyctaginaceae, (31)
Polygonaceae, (32) Chenopodiaceae, (33) Amaranthaceae, (34) Aizoaceas,
(35) Molluginaceac, (36) Euphorbiaceag, (37) Commelinaceae and (38)
Cyperaceac. :

4. Description of a species based on various specimens to study
intraspecific variation: a collective exercise.

5. Description of various species of a genus; location of key characters
and preparation of keys at generic level.

6. Location of key characters and uge of keys at family level.

7. Field trips within and around the gampus; compilation of field notes
and preparation of herbarium sheets of su¢h plants, wild or cultivated, as are
abundant.

8. Training in using floras and herbaria for identification of specimens
described in the class.

9. Demonstration of the utility of secondary metabolites in the taxonomy
of some appropriate genera.

10. Comparison of different species of a genus and different genera of
a family to calculate similarity coefficients and preparation of dendrograms.
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Unit—I1
Mycology : General characters of fungi, substrate relationship
in fungi, cell ultrastructure, unicelular and multicellular organiza-
tion, cell well compeosition, nutrition (saprobic, biotrophic, symbi-
otic), heterothallism, heterokaryosis, parasexuality, recent trends in
classification. Phylogeny of fungi, general account of
Mastigomycotina, Zygomycotina, Ascomycotina, Basidiomycotina,
deuteromycotina, with special reference 1o Pifobolus, Chaetomium,
Morchells, Melampsors, Polyporus, Drechslera & Phoma, fungi in
industry medicine and as food, fungal diseases in plants and humans,
Myecorrhizae, fungi as biocontrol agents.
Unit—IH
Bryophyta : Morphology, structure, reproduction and life his-
tory, distribution, classification, general account of Marchantiales,
Junger-maniales, Anthocerotales, Sphagnales, Funariales and
Polytrichales, with special reference 10 Plagrochasma, Notothyhus
and Polytrichum, economic and ecological importance.
Cnit-IV
Pteridopliyta : Morphology, anatomy and reprocuction; classi-
fication; evolution of stele; heterospory and origin of seed habit;
general account of fossil pterlodophyta; introduction to Psilplosida,
Lycopsida, Sphenopsida and Preropsida; with special reference 1o
Lycopodium, Gleichnia, Preris, Isoctes & Ophioglossunr
Suggested Reading
Alexopoulus, CJ., Mims. C.W. and Blackwel, M. 1996, lntro-
ductory Mycology, John Wiley & Sons Ind.
Cliften, A. 1938, Introduction to the Bacteria. McGiaw-Hill Book
Co., New York.
Kumar, H.D; 1988. Introductory Ph_-,rcoiugy Affiliate Easi-West
Press Ltd,, New Delhi.
Mapdahar, C.L. 1978, Introduction to Plant Viruses, Chand &
Co. Lud., Delhi.
Mehrotra, R.S. and Aneja, R.S. 1998. An Introduction to ly-
cology, New Age Intermediate Press.
Momis, L1986. An Introduction o the Algae. Cambridge Uni-
versity Press, UK.
Parihar, N.S. 1991. Broyopayta. Central Book Depot, Allahabad.
Parihar, N.S. 1996, Biology & Morphology of Preridophytes.
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Céntral Book Depot, Allahabad.
Puri, P. 1980, Bryophytes. Atma Ram & Sons, Delhi.
Rangaswamy, G. and Mahadevn, A. 1999. Discases of Crop
“Plints in India (4th edition). Prentice Hall of India Pvi. Ltd., New
~Delhi.
. Round, F.E. 1986, The Biology of Algac. Cambridge University
gim. Cambridge.
Sporne, K. K. 1991. The Morphology of Preridophytes. B.l,
Pdﬁ’ﬁsﬁmg Pvt, Ltd., Mumbai.
1 ‘Stewart, WN. and Rathwell, G.W. 1993, Palecbotany and the
Evulut:ml of Plants, Cambridge University Press.
""Webster, . 1985 Introduction to Fungi. Canbridge University
_ Press
rested Laboratory Exercises
>F Mﬂrphﬁlug:cai study of representative members of algae, fungi,
ria, bryophytes and pf:ndo?hﬁcs 1 Microcyseis, Aufosirs,
:ysits, Pediastrum .ri;dmdm;ybn Ulva, Pithophors, Stigeoclonium,
Drapranaldiposis. &'fﬂ.ﬂcnum C’a.;manum, Chara, Stemonilis,
-Féronospors, Albugo, Mucor, Pilobolus, Veast, Emericella,
- Chistomium, Pleospors, Morchelts, Melumpsora, Phallus. Polyporus,
Drechslers, Phoma, Penfeillium, Aspergilfus, Colletotrichum,
Adarchantia, Aathoceres, FPolvtrichum, Psilotum, Lycopodium,
Selaginella, Equisetum, Gleichenis, Pteris, Ophioglossum, Isoetes.
" Symptomology of some diseased specimens: White rust, downy
mildew, powdery mildew, rusts, smuts, ergot, groundnut leaf spot,
red rot of sugarcane, wilts, paddy blast, citrus canker, bacterial blight
of paddy, angular leal spot of coton, tobacco mosaic, little leaf of
brinjal, sesame phyllody, mango malfommtmn
Study of morpliology, anatomy and reproductive structures of
bryophiytes and pteridophytes.
Gram staining of bacteria.
Identilication of fungal cultures : Rbizﬂpu_-:, Mucor,
-: illos, Penicillium, Emericélls, Chictomium, Drechsiers,
wafins, Fusarjwn, Phoma, Colletotrichum, Graphizm.
*Sterifization methods, preparation of media and stains.
Paper—1V : Taxonomy and Diversity of Seed Plants
oe of Examination Max.Marks : 100
achr paper-withhave S questions; out of which-a-student-has-to-
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atteqpt § questions including the question No.1 which wi com-
pulsoxy. The questions No.1 will carry 20 marks and/will be ‘of
several\short objective type of questions such as mpltiple choice

type, ond\line answer type, one word type and fill in blanks type.
Unit—I1
GYMNOSPERMS =
Introduction : Gymnosperms, the vessel-less and fruitless sced

plants varying itthe structure of their sperms, pollen grains, pollen
germination and thy complexity of their fepale gamctophyte, evolu-
tion of gymnosperms, Classification of Gymnosperms and their Dis-
tribution in India. ?

Brief aceount of Yhe families of Pteridospermales (Lygino-
pteridaceae, Medullosaceye, Caytonfaceae and Glossopteridaceae).

General Account of Cycadeaydales and Cordaitales.

Structure and reproductidp ityCycadales, Ginkgoales, Coniferales,
Ephedrales, Welwitschiales any Gnetales.

pit-11
TAXONOMY OMANGIOSPERMS

Origin of intrapopulétion vaxjation : Population and the en-
vironment, ceads and ecofypes, evolujon and differentiation of spe-
cies, various models

The species congept : Taxonomic\hierarchy, species, genus,
family and other categbries, principles uscd\jn assessing relationship,
delimitation of taxa /and attribation of rank)\Salicnt features of the
Inernationsal Code of Botanical nomenclature

Taxonomic ¢vidence : Morphology, anatolpy, palynology, em-
bryology, cytology, phytochemistry, genome analysis and nucleic acid
hybridization,

Unit-II1

Tuxonomic tools : Herbarium, floras, histologica), cytological,
phytochemigal, serological, biechemical and molecula techniques,
computers and GIS.

Syst¢ms of angiosperin classification : Phenelc versus
phylogenétic systems. cladisties in laxonomy, relative mgrits and
demerits of major systems of classification, relevance of taXpnomy
10 congervation, sustainable wtilisation of bio-resources and edpsys-
tem rgsearch.

Sylighus: M.5c. Botgay v 15

Unit-1V
ncepts of phytogeography : Endemism, hotspots and he
s hmspo phmt explorations, invasions and introductions, local plant
Pdiversity hpd its socic-economic importance.

ke Phy of angiun-sptrms Ancestors of Angiospergis, time
o i plai:c of drigin of Angiosperms. Habit of Angiosperm Primitive
living Angi [nmclanumhlp among the majoy’ groups of

ESuggested Resdings :

Bhatrmgar. S FB%\:%! Moitra, A. 1996, Gymosp

o, International Pvt. hid., New.Delhi,

i 2..0Cole, AJ 1969 N [

- aaedon
3, Davis, P.H. and Hl::,-w

Taxonomy, Robert E.

4... Grant, V. 197]. Plant S

3 New York.

‘ Grant, W.E. 1984, Plant Bi

don.

Soc&lidwa.rd

= Plant Taxonomy. Aca
”!tn“.lnnns, A.D. and Wilbj .
37 in-Plant Species. Higmand & CO Edu:al al Books Lid. Lon-
= (aodon
- 18- Jones, S.B. Jr.
-~ {2nd edition).
1}. Nordensium,
Systematics
Radford. A.

cGraw-Hill Book Co., New Yorb

. El Gazaly, G, and Kassas, M.Q000, Plant

120 . 1986. Fundamentals of Plant Systematics
lications, USA.
13. Singh, M/ 1978, Embryology of Gymnosperms, Encyclo
Anatomy X. Gebruder Bortraeger, Beriin,

. O.T. 1970. Principles and Methods of Plam
atics. The MacMillan Co-collier-MacMillan Lt

. Harper
edia
14. Solbri
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Comparative stud
tive parts of Cyves
Araucaria, Cryptomno

families.
List of Locally Available
(1} Ranunculaceae, (2) Ea
Caryophyllaceae, {53) M.ﬂv
(8) Zygophyllaceae, (9) R
Leguminosae, (12) Cy
Cucurbitacenss, (15) U

: {ﬁ}Tlmtcau,{r}Si:rwimcﬂc,
aceae, (10) Sapindaceae, (11)
eae, (13) Myrtaceae, (14)

Ag. (12) Solanacene, (23)
e, K25} Acanthaceae, (26)

r:,pai'atlm'i of keys at gf:n::nc level,
kc}' charamrs and use of km al fa -' 'Ir.".rcl
netes andf preparation of herbarium sheets of such plant w:ld

or cultivated as are abuadant.

Sylfabust : MiSe. Botany + 17

raining in using floras
15 described in th

Pupev——\f' Plant Physiology and Metabolism

of Examination Max.Marks : 100
_Each paper will have 9 questions, out of which a student has to
Wt S questions ircluding the question No.! which will be com-
sory. The question No. | will carry 20 marks and will be of

.':"' - sh-:m d:;u-m type of quesnuns seh-as—multiple—ehois
Bt Lo € 5% 20vedbunii 1

Water relation of plants : Unique physicochemical properties
Wailer, chemical potential, water potential, apparent free space,
¢ movement of water, Soil Plant Asmosphere Coatinuum (SPAC),
piatal regulation of transpiration, signal transduction in guard cell,
“ﬁemhmne Trarsport : Passive - non-mediated transport and
quation, Passive-mediated transport, ATP-driven active trans-
piport, Symport, Antiport lon channels.
miino acids, Proteins And Enzymes : Nod factor, root
ion and nitrogen fixation, structure of amino acids, sterco-
. Amphoteric properties, synthesis of aming acids by reductive
pation, GS-GOGAT system and transamination
structure of proteins : Primary, secondary, tertiury, quaternary
‘d;}mu'rn structure, reverse turn and Ramchandran Plot, protein
: electrostatic forces, hydrogen bonding, disulfide bonding
3 I;ydmphohlc interaction.

Enz}'mea : Structure and properties, susstrate specificity, clas-
'. ;_'--_-*_1 ition and mechanism of enzyme action,
' Unit-IT
Classification, strocture and function of
i bSdccharides, Polysaccharides and glyéoproteins ingluding starch,

ice] hllp:% and pectins.

'PhulM}'hthﬂis Photosynthetic pigments, absorption and trans-
ation of radiant energy, photo-axidation,' four complexes of

¢ Carbohydrates :

and-friH-in-the blanjetypelaid
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thylakoid membranes
photosystem 11 and coupling factors, photolysis of water and O,
evolution, non-cyelic and cvelic transportation of electrons, water-
water cycle, proton gradient and photophosphorylation, Calvin cycle,
regulation of RUBISCO acuvity, control of Calvin cyele, €y pathway

: photosystem 1, cytochrome b- £ complex, |

and its adaptive significance, CAM pathway, difTerences between Cq B85,

and €, plams, glycolate pathway and photorespiration,

chlororespiration and CO; concentraling mechanism in micro-organ-

1sm. )
Unit-111
Respiration : Anaerobic and aerobic respiration, amphibolic

nature of TCA cycle, pentose phosphiate pathway, glyoxylate path-

way, oxidative phosphdrylation, gluconeogenesis, kigh energy com-

pounds : their synthesis and utilisation.
Fat metabolism : Synthesis of long chain fatty acids, lipid
biosynthesis, and oxidation
Secondary metabolites : Biosvnhesis and function of second
ary melnbolites with special reference 1o tanning, alkaloids and ster-
oids,
Unit-IV

Plant growth regulators : Auxins - chemical nature, bioassay, @

physiological effects and mode of action.

and mode of action.

Cytokinins-chemical nacure, bioussay, physiolcgical effects and
made of action,

Abscisic acld - chemica. nature, bioassay, physiological effects
and mode of action.

Physiology of flowering : Photoperiodism and vernalization,
?uggwmd Readings ;
|.  Buchanan, B.B., Gruissin, W. and lores, B.L, 2000, Biochem-
istry and Molecular Biology of Plamis, American Society of
Plant Physiologists, Maryland, USA.

Deonis, D.T., Turpin, D H.,, Lefebvre, D.D. and Layzell, D.B.
(Eds) 1997. Plant Metwbolism (second edition). Longman Es-
sex, England,

Galston, AW, 1989. Life Processes in Plants. Scientific Ameri-
can Library, Springer-Verlag, New York, USA.

[ 2]

Ted

4 35

Syttabus : M.Se. Botany -

Hooykaas, PJJ., Hall M.A. and L:bbcnga, K.R. (cds) !9"}9
Biochemistry and Molecular Biology of Plant Hormones,
Elsevier, Amsterdam, The Netherlands.

Hopkins, W.G. 1995, Introduction to Plamt Physiology. John
Wiley & Soos; Inc., New York, USA.

Lodish, 11, Berk, A,. Zipursky, S.L., Matsudaira P., Baltimore,
D. and Damell, J. 2000. Molecular Cell Biology (fourth edi-
lion). W.M. Freeman and Company, New York, USA.
‘\-’lour:. T.C, 1989. Biochemistry and Physiology of Plant Hor-
‘mones. (secnd edition). Springer-Verlag, New York, USA.
 Nobel, P.S. 1999. Physiochemical and Environmental Plant
thsmlog {second edition), Academic Press, San Diego, USA.
Sah:.bur:r' F.B. and Ross, C.W, 1992." Plant Physiology (4th

8 ., edition). Wadsworty Publishing Co., California, USA.

Smghai G.5. Renger, G., Sopory, SK., lirgang, K.D. and
Gmmd jle 1999, Concepts in Photobiology : Photosyitthesis and

Jﬁatmurplmgenesm Marosa Publishing House, New Delhi.

Taiz, 1., and Zeiger, E, 1998. Plant Physiology (2nd edition).

{ Sinaver Agsociates, Ing., Publishers, Massachusetis, USA,

Thomas, B. and "'-’mu: Prue, 2. {1997) Photopericdism in Plants
(skcond edition). Azademic Press, San Diego. USA.

: . ; . . ; 13. ‘Westhoff, P. (1998) Molecular Plant Development from Gene to
Gibberellins - chemical nature, bioassay, physiological effects § %" prant Oxford Univarsity Press, Oxford, UK.
Suggested Laboratory Exercises :

“Effect of time and enzymen concentration on the rate of reaction

of enzynie (e.2 acid phosphatase nitrate reductase).

Effect of substrate concentration on activizy of any enzyme and
determination of its Km value.

Demeonstration of the substrate inducibility of the enzyme ni-
trate reductase.

Extraction of chloroplast pigments from leaves and preparation
of the ubsorption specturm of chlorophylls and carotencids.
To determine the clhlorophyll a, chlorophvll b. ratio in Cy and
C4 plants.

Isolation of intact chloroplasts and estimation of chioroplast
proteing by spot pretein assay.

to demonsirate photophosphorylation in intact chloroplasts, re-
solve the phosphoproteins by SDS-PAGE and perform
autoradicgraphy.




20

1l

12,

13.

4.

15.

16,
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Extraction of seed proweins depending upon the solubility.

and sensitivity to Inmcizors,

Desalting of proteins by gel filtration chromatography employ-
ing Sepnadex.

Preparation of the standard curve of protein (BSA} and estima-
tion of the protein contert in extracts of plant material by Lowry's
or Bradford’s method.

Fractionation of proteins using gel filtration chromatography by
Sephadex G100 or Sephadex G200.

SDS-PAGE for soluble proteins extracted from the given plant §¥86

materials and comparison of their profile by staining with
Coomassie Brilliant Blue or silver nitrate.

Separation of isozymes of esterases, peroxidases by native f

polvacrylamide gel electrophoresis.

Radioisotope methodology, autoradiography, instrumentation
(GM count and Scintillation counter) and principles involved,
Principles of colorimetry, spectrophotometry and flucrimetry,

Suggested Readings (for laboratery exercise)

¥

2.

3.

bajracharya, D. 1999 Experiments in Plant Physiology @ A
Laboratory Manual, Narosa Publishing House, New Delhi,
Cooper, T.G. 1977, Tocls in Biochemistry. John Willey, New
York, USA.

Copeland, R.A. 1996, Enzymes : A Practical introduction 10
Structure, Mechanism and Data Analysis. VCH Publishers, New
York,

Denuison, C, 1999, A Cuide o Protein lsolation, Kluwer Aca-
diemic Publishers, Dordrecht, The Netherlands.

Devi, P. 2000, Principles and Methods of Plant Melecular Biol-
ogy. Biochemistry and Genetics. Agrobiors, Jodhpur, India.
Dryer, R.L. and Lata, GF. 1989. Experimental Biochemistry.
Oxford University Press, New York.

Haines B.D. (Ed.} 1998. Gel Electrophoresis of Proteins @ A
Practical Approach, 3rd edition, PAS, Oxford University Press,
Oxford, UK,

Harbome, T.C. 1981, Phytochemical Methods : A Guide to
Modern Techniques of Plant Analysis. Chapman & Hall, Lon-
don.

Syliabus : 345 Bowway 21

& Moore, T.C. 1974. Rescarch Experiences in Plant Physielogy :
A Laboratery Manual, Springer-Verlag, Bérlin.

: “H0. Ninfa, AJ. and Ballou, D.P. 1998 Fundamental Laboratory
Determination of succenate dehydrogenase activity, ts kinetics g

Approaches lor Biochemistry and Biotechnology, Fitegerald
Science Press, Ine. Maryland, USA.

. Plummer, BT 1995, An Introduction to Practical Biochemistry.
¢ Tata McGraw-Hill-Publishing Co. Ltd, New Delhi,

@ . Scot, RPW, 1995 Techniques and Practice of Chromatogra-

phy. Marcel DeKkker, Inc. New York

. Wilson, K. and Goulding, K.H. (Eds), 1986. A Biologists Guide
1:0 P'rmclp]:s and Techniques of Practical Biochemistry, Edward
ld, London, UK.

ﬂson, K. and Walker, 1. 1994, Practical Biochemistry : Prin-
ciples and Technigues. 4th edition, Combridge University Press
_ Crann b‘.l'idgl:. UK.

"% = Paper-VI : Microbiology and Plant Pathology

e of Examination Max. Marks : 100
paper will have 9 questions, out of which a student has o
pt 5 questions maludmg the question No.l which will be com-
v. The question No.1 will carry 20 marks and will be of sewsss

RL ﬁ’p’ﬂﬂwm Umt -1
Microbiology
1. Imporiant landmarks in the history of microbiology
cterin and eubacteria : General account, ultrastructure,
putrition and reproduction, bilogy and economic importance,
cterin-salient feztures and biological importance,
2. Viruses @ Classification, characteristics and ultrastructure of
us, isolation and purification of viruses, chemicai nature, replica-
tion, transmission of viruses, cyanophages, economic importance.
3. Phytoplasma : General characteristics and role in causing
nt diseases.
Unit-Tl
4, Scope and application of microbes in agriculture, industry,
pollution and biological control of pests,
. 5. Geneyal account of immunity, allergy, properties of antigens
and antibodies. Antibody structure and function, affinity dnd anti-

‘i’md

3 oh,m type of questmns suah-w-mumplt-_nhmso-(w
LA oS a i i B CJ'
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Mehrotra R.S, Plant Pathology. Tata McGraw Hill.

® . Rangaswamy, G, & Mahadevan, A. 1999, Diseases of crop plants

#=% in India (4th edition) Prentice Hall of India, Pvt. New Delhi,
8% Horsfall, .G, & A.L. Dimond. Plant Pathology YVols. 1, 2 & 3.

Weademic press, New York, London.

SYrivedi, P.C. 1998. Nenatode Diseases in Plants. CBS Publisher

£ & Distributor, New Delhi. '

Sgocesied laboratory Exercises (Microbiolegy)

B Calibration of microscope : determination of diméasions of

£ _micro-organisms (suggested model organisms : yeast, lactobacilli,
be; cyancbacteria),

25" Cultivation media for autotrophic and heterotrophic microor-

Unit-IV 7 ﬁm]s:;{cleﬁ::irng of _grass:w:arcs, mineral mﬂ_Bia, complex me-

Symptomology. identification and control of following plant JESS l:i::}:‘ {;I!‘mi?;';?ﬂ:i:i‘;;:“g mhmini?“ :;pﬁ:;eﬂpuur S

diseases. : : B - ;
Fungal diseases : Wheat (Rust, Smut, Bunt}, Bajra (Green ear, - isolation o clones, preservation (based on topics 2 and
ergat and smut), crucifer (rust).
Paddy (Paddy blast), Cotton (Wilt), Grapes (Downy mildew and
powdeary mildew),
Bacterinl disease : Wheat {Tundu), Citrus canker.,
Viral disease : Tobacco mosaic, Bhindi yellow mosaic.
Phytoplasma disease : Linle leaf of brinjal.
Nematode disease : Root-knot of vegetables.
Suggested Readings
1. Alexopoulus, C.J., Minis, C.W, and Blackwel, M. 1996, Intro-
d Mycology. John Wiley & Sons Inc Ak :
uctory Mycology. C. B b enarati . o ,
2. Agrios, GN. 1997 Plent Pathology. Academic Press, London. E:p.umpn of Wmog,raldshy column using pond burmrf: mud.
3. Albajes, R., Gullino ML, Van Lenteren, 1.C. and Elad, Y. — O S e tcmpc.ual sequ:a ace of upFeamnce of microbes
2000, lnteg;nwd Pest and Disease Management in Greenhouse {,‘;15“' appearance, microscopic observations) (based on topic
. Kiluwel Academic Publishers. e 1 . . _
4 (B::?;; PﬂuMmm D_F_l;-. Scotf. P.';. 1998. Information Tech- [} ?)bﬁmalmn on virus infected plants (symptoms) (based on topic
2 ; iodiversity. CAB International, £ s . :
E}I;g} Plant Pathology and Biodiversity, nternationa Rerineciation by S istvesiedt i, oo -use. oF i forent
el A i . ubst -3 :
5. Clifiton, A, 1958. Introduction to the Bacteria, McGraw Hill B, :;] isurg;es €.g glucose, fruclose, canc sugar, starch) (based on
Book Co. New York. ' 4 ; Plant Pathology :
6. Ed:nﬁi:mﬁé:ﬁlil 1978. Introduction to plant viruses. Chand & Dissaset as por.aheoky sutinbis.

body specificity. Monoclonal antibodies and their uses, antibody
~ engineering, serology, types of vaccines. Prelimitiry account of
Biofilms, biochips, biosensors and biosurfactants.
Unit—I1]

Plant Pathology :

6. History and scope of plant pathology : General account of
diseases caused by plant pathogens. Pathogen attack and defense
mechanisms Physical, physiological, biochemical and molecular as- §

Plant discase management : Chemical, biological, IPM sys-
tems, development of transgenics, biopesticides, plant disease clin-
ics. Preliminary account of application of Biotechnology in plant
pathology.

Er=metho
¥ 3).
Betermination of growth of a mivroorganism (model organism :
Escherichia coli, effects of nutrients, e.g. glucose, fructose, su-
=&rose, principle of colorimerty/spectrocolorimeter) (based on
= lopic 3).

etermination of microbial population size (suggested model
&= organism yeast, uss of haemocytometer, senial dilution tech-
% mique, relationship between dilution and cell count, determina-
*_tion of stzndard error, reliability in cell counts) (based on topic
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Skeleton Paper
M.Sc¢. (Previous) Group-1 Practical Examination &
Time : 6 Hours M.M. ¢ 150 B

Q.No, Questions

I {a) Perform the given molecular biology :
exercise. |6
(b} Perform the g;w.:n exercise of cell biology/

molecular biology, 15 £
2 {a) Perform the given exercise of Genetics/Mitosis/ g
Meiosis 16 SN
(b) Perform the given exercise of Cylogenetics/ :
Polytene chromosome 16
3, (i) ldentify two algae from the given mixture “A',

Draw labelled diagrams. Comment upon their 4
significant characters and systematic. 3

(1) Make a scitable preparation of material *B” so as
show reproductive parts of the fungus.

(iii} Draw well labelled diagrams. ldentify the fungus |
EIvVing reasons. 8

{iv) Make a suitable preparation of vegetative/
reproductive pants of the material !C’. Draw
labelled sketches, Write features of special
interest and jdentify giving reasons,

4. Identify the spots cnitically (6%3)
5. Sessional marks
6. Vivi-voce,

" Skeleton Paper

MLS¢. (Previous) Growp-11 Practical Examination
Time : 6 Hours

QNo. Questians Marks ji

allowed

L. (2) Describe the material in semitechnical language. ¢

Assign it to the relevant family with reasons. Draw
floral diagram, 05

BLM. ; 15088

Syliabuy : M..S‘:.Bm.ny- 15
Wyns

(b) Prepare an artificial key af the given plant materials
(A, B'& ©) X 6
(¢) Make a suitable preparation of material ‘D’
(vegetative' part only). Draw labeHed diagram.
Mentify it giving reasons. Also give features of
speciat interest, if afy. 10
I (d) Make a suitable preparation of given material
‘E" (reproductive part only) Draw labelled diagram,
Mentify it givmﬁ_reasons. &
Perform the physiology experimients as assigned to you.
Describe the methodology and record your observations.
Exercise 'a’ 20
Exercise ‘b’ 10
(1) Perform the microbiological exercise given to you.

B Draw suitable diagram describe methodology and

record vouor observations, 10
(ii) Prepare a sutiable slide of the given microbiological

exercise. Draw diagram, describe methodology and

record vour resulis, 7
(i) Prepare a suitable slide of the given material ‘D

for kistologicnl study. Draw labelled diagram. Identify

the pathogen Biving reasons. 12
Spots 63 ' 18
Herbarium 5
Sessional Marks 22

Viva voce

15 |
e Plat PR R TR D e )
apbaper-VII - : Mmmmawm 3—

r

wellaper-VIII  : Plant Ecology
Paper-IX : Plant Resource Utilization and Conserva-
tion
- Faper-X ¢ Biotechunlogy and Genetic Enginegring of
; Plants and Microbes
Paper-XI{a) : Advanced Plant Pathology-I

Paper-XIl{a) : Advanced Plant Pathology-1
Paper-Xl(b) : Seed Science and Technology-]
Paper-XII(b) : Seed Science ang Technology Il




PAPER VII: PLANT MORPHOLOGY, DEVELOPMENTAL ANATOMY
& REPRODUCTIVE BIOLOGY

Scheme of Examination Max. Marks : 100
Each paper will have 9 questions, oul of which a student has to attempt 5 questions including the
question No. | which will be compulsory. The question No. 1 will carry 20 marks and will be of

short answer Lype questions with a limit of 20 waords.

Unit 1
Introduction: Unique features of plant development, differences between animal and plant
development.
Sced germination and seedling growth: Metabolism of proteins and mobilization of food
reserves, lropisms during sced germination and seedling growth, hormonal control of seedling
growth, gene expression, use of mutants in understanding

seedling development.

Shoot development: Organization of the shoot apical meristem (SAM), cytological and
molecular analysis of SAM. control of cell division and cell to cell communication, Primary and
Secondary tissue differentiation, control of tissue differentiation, especially xylem and phloem,
secretary ducts and laticifers, wood development in relation to environmental factors,

Unit TT

Leaf growth and differentiation:Inception, phyllotaxy, control of leaf form (leal meristems and
other factors), difTerentiation of epidermis (with special reference to stomata and trichomes) and

mesophyll, kranz anatomy, Leal traces and leaf gaps, transier cells.

Root development: Organization of rool apical mernstiem (RAM),  vascular tissue
differentiation, lateral roots, root hairs, root-microbe interactions.
Seed coat development: External and internal morphology of seed, seed appendages, ontogeny

of seed coat in various families, mature structure, spermoderm pattems.



Unit 111

Reproduction : Vegetative options and sexual reproduction, flower development, genetics of
floral organ differentiation, homeotic mutants in Arabidopsis and Antirhinum, sex determination.

Male gametophyte : Structure of anthers, microsporogenesis, role of tapetum, pollen
development and gene expression, male sterility, sperm dimorphism and hybrid seed production,
pollen germination, pollen tube growth and guidance, pollen storage. pollen allergy, pollen
embryos.
Female gametophyte : Ovule development. megasporogenesis, organization of the embryo sac,
structure of the embryo sac cells.
Pollination, pollen-pistil interaction and fertilization : Floral characteristics, pollination
mechanisms and vectors, structure of the pistil, pollen-stigma interactions, sporophytic and
gametophytic sell-incompatibility (eywlogical, bio'chemical and molecular aspects), double
fertilization, in vitro fertilization.

Unit IV
Seed development and fruit growth : Lndosperm development , ,embryogenesis, ccll lincages
during late embryo development, storage proteins of endosperm and embryo
Polyembryony, apomixis, embryo culture, dynamics of fruit growth, biochemistry and
molecular biology of fruit maturation.
Latent life - dormancy: importance and types of dormancy, seed dormancy, overcoming seed
dormancy, bud dormancy.
Senescence and programmed cell death (PCD) : Basic concepts, types of cell death, PCD in
the life cycle of plants. metabolic changes associated with senescence and its regulation,
influence of hormones and environmental factors on senescence.
Suggested Readings:
2. Bewley. J.D. and Black, M, 1994, Seeds: Physiology of Development and
Germination. Plenum Press, New York.
3. Burgess, J. 1985. An Introduction to Plant Cell Development. Cambridge University Press,
Cambridge.

4, Fahn, A. 1982. Plant Anatomy. (3rd edition). Pergamon Press, Oxford. K\ 7
k-



New York.

10. Raven, P.H., Evrt, R.F. and Eichhom, S. 1992. Biology of Plants (5th edition). Worth, New
York. '

I'1. Salisbury, P.B. and Ross, C.W. 1992, Plant Physiology (4th edition). Wadsworth Publishing,
Belmont, California.

12. Steeves, T.A. and Sussex, M., 1989. Patterns in Plant Development (2nd edition).
Cambridge University Press, Cambridge.

13. Bhojwani, S.S. and Bhatnagar, S.P. 2000. The Embryology of Angiosperms (4" revised and
enlarged edition). Vikas Publishing House, New 1elhi,

[4. Fosker, [D.E. 1994, Plant Growth and Devctﬂpli'lunt. A Molecular Approach.

Academic Press, San Diego.

15. Howell, S.11. 1998. Molecular Genetics of Plant Developmem. Cambridge University press,
Cambridge.

16. Leins, P., TucKer, S.C. and Endress, P.K. 1988, Aspects of Floral Development, J. Cramer,
Germany,

17. Lyndon, R.I. 1990. Plant Development, The Cellular Basis, Unnin Byman, London,

18. Murphy, T.M. and Thompson. W.F. 1988. Molecular Plant Development. Prentice Hall, New
Jersey.

19. Proctor, M. and Yeo, I'. 1973. The Pollination of Flowers. William Collins Sons,L.ondon.

20. Raghavan, V. 1997. Molecular Embryology of Flowering Plants. Cambridge

University Press, Cambridge.

20. Raghavan, V. 1997, Molecular Embryology of Flowering Plants. Cambridge

University Press, Cambridge.

20. Raghavan, V. 1997. Molecular Embryology of Flowering Plants. Cambridge

University Press, Cambridge.

21. Raghavan, V. 1999, Developmental Biology of Flowering Plants. Springer-Verlag, New
York.

22. Sdgely, M. and Griffin, A.R. 1989, Sexual Reproduction to Tree Crops. Academic Press,
London,

23. Shivanna, K.R. and Sawhney. VK. (eds.) 1997. Pollen Biotechnology for Crop

Production and Improvement. Cambridge University Press, Cambridge,

=)
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24. Shivanna, K.R. and Rangaswamy, N.S. 1992, Pollen Biology : A Laboratory Manual.
Springer-Verlag, Berlin.

25. Shivanna, K.R. and Johri, B.M. 19R5. The Angiosperm Pollen : Structure and

Function. Wiley Eastern Lid.. New York.

26. The Plant Cell Special Issue on Reproductive Biology of Plants. Vol. 5( 10) 1993,

The American Socicty of Plant Physiologists, Rockville, Muryland. USA.

Suggested Laboratory/Field Exercises

I. Study of living shoot apices by dissections using plants such as Tabernaemaontana, Albizia

2, Study of cytohistological zonation in the shoot apical meristem (SAM) in sectioned and
double-stained permanent slides of a suitable plant , Fxamination of shoot apices in a
monocotyledon in both 1.8, and 1.8, to show the origin and arrangement of leal primordia.

3. Study of alternate and distichous, alternate and superposcd, opposite and superposed, opposite
and decussate leal arrangement. Examination of rosettc plants (Launaea Mollugo, Raphanus,
Hyoscyamus ere.) and induction of bolting under natural conditions as well as by GA treatment.
4. Microscopic examination of vertical sections of leaves such as Euwcalyptus, Ficus, Mango,
Nerium, maize, grass and wheat to understand the internal structure of leafl tissues and trichomes,
glands etc. Also study the Icaf anatomy C3 and C4 of plants.

5. Study of epidermal peels of leaves such as Coccinia,  Iradescantia etc. to study the
development and final structure ol stomata and prepare stomatal index.

6. Study of types of stomata in plants belonging to different families.

7. Study of whole roots in monocots and dicots.

8.Examinatian of 1..S. of root from a permanent preparation to understand the organization of
rool apical meristem and its derivatives. (use maize, aerial roots of banyan etc.)

9. Study of lateral root development,

10. Study of leguminous roots with different types of nodules.

1 1.Study of primary and secondary tissuc differentiation in roots and shoots.

12.Study ol seed coat types- LPisum, Cucurbita, wheat.

13. Study of vascular tissues by clearing technigue

14, Study of microsporogenesis and gametogenesis in sections of anthers of different ages.

15. Examination of modes of anther dehiscence and collection of pollen grains for



microscopic examination (maize, grasses, Cannabiy sativa, Crotoloria, Tradescantia, Drassica.
Petunia, Solanum melongena, etc.)

16. Study ol wall layers ol anther.

17. Tests for pollen viability using stains and in vitro germination.

18, Pollen germination using hanging drop and sitting drop cultures, suspension culture and
surface culture,

19. Lstimating percentage and average pollen tube length in vitro,

20. Study of ovules in cleared preparations, study of monosporic, bisporic and tetrasporic types
of embryo sac development through examination of permanent, stained serial sections.

21. Field study of several types of lower with different pallination mechanisms.

22. Emasculation, bagging and hand pollination to study pollen germination.

23. Study of nuclear and cellular endosperm through dissections and staining.

24. Isolalion of zygotic globular, heart-shaped, torpedo stage and mature embryos from suitable
seeds

25.Polyembryony in citrus, jamun (Syzygium cumini) elc. by dissections,

26. Biochemical estimation (qualitative and quantitative) of metabolites of seeds.

Suggested Readings. (for Laboratory Exercises)
1. Shivanna, K.R. and Rangaswamy, N.S. 1992. Pollen Biology : A Laboratory
Mannual, Springer-Verlag, Berlin-Heidelberg (and references therein).

2. Chopra, V.L. 2001. Plant Breeding : Theory and Practice. Oxford TRH Pvt, Ltd., New Delhi.
3. Chopra, v. L. 2001. Plant Breeding: Field Crops. Oxford IBH Pvt. Ltd., New Delhi

Paper VIIT. PLANT ECOLOGY

Scheme of Lxamination Max. Marks : 100

Each paper will have 9 questions, out of which a student has to attempt 5 questions including the
question No. | which will be compulsory. The question No. 1 will carry 20 marks and will be of

short answer Lype guestions with a limit of 20 words.

Unit I e

e



Science of Eeology: Introduction to ecology. evolutionary ecology, ecological models:
Population: Characteristics of population, population size and exponential growth, limits of
population growth, population dynamics, life history pattern, fertility rate and age structure,
population growth, Competition and coexistence, intra-specific interactions, interspecific
interactions, scramble and contest competition model, mutualism, commensalism and
allelopathy, prey-predator interactions.

Vegetation organization: Concepts of mmrﬁunit}f and continuum, community coefficients,
interspecific associations, ordination, specics diversity and pattern diversity in community,
concept ol habital and ecotone, ecological niche.

Unit 1

Vegetation development: Temporal changes (cvelic and non-cyelic). mechanism of ecological
succession (relay floristic and initial floristic composition), succession models (facilitation,
tolerance and inhibition models), Changes in ecosystem properties during succession, concept of

climax

Ecosystems: Naturc and size of ecosystem, components of an ecosystem (producers, consumers
and decomposers), Grazing (grassland) and Detritus food chain in freshwater ecosystems, food
webs, Lecological encrgetic: Solar radiation and energy intakes at the earth’s surface, energy flow
models, Productivity of various ecosvstems of the world and global biogeochemical cycles of

carbon and nitrogen.
Unit 11T

Ecosystem stability: Concept (resistance and resilence), ecological perturbations (natural and
anthropogenic) and their impact on plant and ecosystems, Restoration of degraded ecosysiems,

ecology of plant invasion, Environment impact assessmenl, ccosystem restoration

Biomes, Biodiversity: Major biomes of the world and Impact of changing climate on biomes,
Biodiversity: Concept & level, role of biodiversity in ecosystem function and stability,
assessment (local, national and global), speciation and extinction, Biodiversity act of India and

related international conventions, diversity indices, IUCN Categories ol threat, ot spots.



LUnit IV

Conservation: Conservation (ex-situ and in situ) and management, International Conservational
organizalions, sustainable development, natural resource management in changing environment,
molecular ccology, genctic analysis of single and multiple population, molecular approach to

behavioural ecology, conservation genetics.

Energy: Sources, Fossil fuels, Nuclear fuel, Solar Energy, Fucl Cells, Biomass, Hydropower,
Wind Power, Geothermal, Tidal & Wave energy. Energy conservation

Suggested Readings

1. Smith. R.1.. 1996. Leology and Field Biology, Harper Collins, New York.

2. Muller-Dombois, 1. and Ellenberg, H., 1974. Aims and Methods of Vegetation Ecology,
Wiley. New York.

3. Begon, M. Harper, J.L. and Townsend, C.R. 1996. Lcology, Blackwell Science,

Cambridge. US.A.

Ludwig, 1. and Reynolds, ).F. 1988, Statistical LEcology. John Wiley & Sons.

Odum, L.P. 1971, Fundumentals of Ecology, Saunders, Philadelphia.

Odum, E.P. 1983. Basic Ecology, Saunders, Philadelphia.

Barbour, M.G., Burk, JLH. and Pitts, W.D. 1987, Terrestrial Plant Ecology.

N oo s

Benjamin/Cummings Publication Company. California.

8. Kormondy, E.J.. 1996. Concepts of ecology. Prentice-Hall of India Pvt. Ltd., New Delhi.

9. Chapman, J.L. and Reiss, M.J. 1988, Lcology, Principles and Applications. Cambridge
University Press. Cambridge, UK.

10. Molan, B, and Billharz, S. 1997, Sustainability Indicators, John Wily Sons, New York.

Il. Heywood. V.. and Watson, R.T. 1985. Global Biodiversity Assessment. Cambridge
Liniversity Press.

12.N.S. Subrshmanyam and A.V. 8.8, Sambamurty. 2000. Ecology. Narosa Publishing
House. Delhi '



13. S.K. Maiti. 2004, Handbook of Methods in Envirommental Studies Vol. 1 &2, ADD

Publisher, Jaipur.

14, ). L. Chapman and M. J. Reiss. 1995. Ecology principles and applications. Cambridge

University Press.

15, C. Faurie, C. Ferra, P. Medori and J. Devaux. 2001, Ecology Science & Practice. Oxford

and IBH Publishing Co. Pvt. Lid. New Delhi.

16. G.T. Miller Jr. 2005, Essentials of Ecology. Il Edition, Thomson, Brooks/Cole

Sugeested Laboratory Exercises

. To determine minimum size and number of quadrat required for reliable estimate of

biomass in grasslands.
To compare protected and unprotected grassland stands using community coefficients

(similarity indices).

3. To estimatc 1V] of the species in a grassland/woodland using quadrat method.

4, 'l'o determine gross and net phyloplankton productivity by light and dark bottle method.

To determine soil moisture contenl, porosity and bulk density of soils collected from
varying depths at different locations.
To determine the Water holding capacity of soils collected from different locations.

7. To determine percent organic carbon and organic matter in the soils of cropland,

10.

1.

grassland and forest.

To estimate the dissolved oxygen content in cutrophic and oligotrophic water samples by
azide modification of Wrinkler's method.

To estimate chlorophyll content in SO, fumigated and unfumigated plants leaves,

To estimate rate of carbon dioxide evolution from different soils using soda lime or alkali
absorption method.

To study environmental impact of a given developmental activity using checklist as a
EIA method.
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Bimgess, J. 1985, An Inwoduction to Plant Cell Develgbment,
Cambgidge University Press, Cambridge.

Fageri, M. and Vander Pijl, L, 1979. The Priociples of Pollina-

tion Ecoltgy. Pergamon Press, Oxford. e
Fahn, A. 1982. Plant Anatomy. {3rd edition). Pergamon Press, &
Oxford. ]

Fosker, D.E. 1994. Plant Anstomy. (31d edition). P
Oxford,

on Press,

Howell, S.H, 1998\Molecalar Genetics of Plant Development.
Cambridge Universily Press, Cambridge.

Leins, P, TucKer, S.C\and Endress, PX /1988, Aspects of Flo-
ral Development, J. C per, Germany,

Lyndo.rLF. 1990. Plant D elopment.
Byman, London.

Murphy, T.M. and Thompsan, W.E, 1988. Molecular Plant
Development. Prentice Hall, Ney' Jersey

Proctor, M. and Yeo, P. 19733 The Pollination of Flowers.
William Collins Sons, London/

Raghavan, V. 1997. Moleculas Embryglogy of Fiowering Plants.
Cumbridge University Presy, Cambridge.

Raghavan, V. 1999. Devefopment Biologgy of Flowering Plants.
Springer-Verlag, New Ygrk.

ie Cellular Basis, Unnin

Raven, PH., Evrt, R.F. And Eichhorn, S. 199 Biology of Plants [

(5th edition). Worth, Mew York.

Salisbury, P.B. and Ross, C.'W. 1992, Plant Ph
tion). Wadsworth Publishing, Belmont, Califo
Steeves, T.A. ang Sussex, 1L.M., 1989. Panterns ity Plant Devel-
opment (2nd edftion). Cambridge University Press, Cambridge.
Sdgely, M. and/Griffin, A R. 1989. Sexual Reproducqion to Tree
Crops. Acadginic Press, London.

Waisel, Y,, Eshel, A, and Kafkaki, U. (eds.). 1996. Plynt Roots
: The Hidgen Hall {2nd edition), Marce]l Delker, New York.
Shivanny, K.R. and Sawhney, VK. (eds.) 1997 \Pollen
Biotechyelogy for Crop Production and Improvement. Can\bridge
Univerfity Press Cambridge,

Shivangna, K.R. and Rangaswamy, N.S. 1992. Pollen Biolge

A Laboratory Manual, Springer-Verlag. Berlin.

Shivgnna, K.R. and Johri, B M. 1995, The Angiosperm Pollg

siology (4th edi-

e
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) tructure and Function, Wiley Eastern Lid., New York.
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Vol,

10) 1993, The American Society of Plant Physiolpgists,
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Cannebis, tobacce, Nerium/maize ad wheat to understand the

internal structure of leaf ti¥sues and wichomes, glands ete. Also
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7. Swdy of epidermal pee)s of leaves such ay Cocciniz, Gatllardia,
Tradascantia, Notoacy. etc. 10 study the déyelopment and final
structure of stomata And prepare stomatal index. Demonstration
of the effect of ABA on stomatal closure.
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en gmms for microscopic examination (maize, grasses/ Can-
nabidative, Crotaloria, Tradescantis, Brassica. Petunia, Splanum
melonggna, €te.)
11. Tests for !len viability using stains and in vitro ge rination.
Pollen ge
suspension citure and surface culture.

12. Estimating perégntage and average pollen wbe legigth in vitro,

13. Role of transcription and translation inhibitors o pollen germi-
nation and pallen Wbe growth. P

14, Pollen storage, polldp-pistil interaction, self-iglcompatibility, in
vitro pollination. .

15. Study of ovules in ¢l stidy of monosporic,
bisporic and tetrasporic e dﬂcio!:ment thor
ough examination of pe -

16. Field study of several typesiof flower ith different poflinution
meshanisms (Wind pollinati poliination, bee/ounterfly
pollination, bird pollination).

16. Emascualtion. bagging end hang/pellination 1o study polien
germigation. seed set and fruit development u5ir11g, self compat-
ible and obligate outcrossing s¥stelps. Study of cleistogamous
flowers and their adaptasio

18. Study of nuclear and cell m through disseclions
apd staining.

19. Isolation of zygotic glofule, heart-shapyd, torpedo stage and

mature embryos from ghitable sceds and polyembryony in cit-
rus, jamun (Syzygiug ewnin) ele. by dissketions.
20. Study of seed dormdncy and methods to brégk dormancy.
Saggested Reading, (for Laboratory Exercises)
1. Shivanna, K.R. gnd Rangaswamy, N.8, 1992,
Manoual, Sprigger-Verlag, BerlinGHeidelberz

ollen Biology,

nd reference

thercin}, .

2. Chopra, V.L/2001. Plant Breeding : Theory and Pyactics. Ox-
ford 1BH . Ld., New Delhi.

3. Chopra V/L. 2001. Plant Breeding : Field Crops Oxjord IBH
Pyt Lid/, New Delhi.
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¢t assessment, eCosystem restoration.
logical mnugcment Concepts, sustainable devejopment,

Suggestdd Readings :
1. Smit R,L 1996. Ecolozy and Field Bmh:rg;.r Higrp
New

Collins,

2. Muller ims and Meth-

3. 1996, Ecology,

4. Ludwig, J. and\Reynolds, J.F. 1988. Stptistical Ecology. John
Wiley & Sons.

5. Odum,E.P. 1971 K blogy, Saunders, Philadel-
phia.

6. Odum, E.P. 1983. Baljc Ecology, aunders, Philadelphia.

7. Barbour, M.G., Burk, J.H. 6, W.D. 1987, Terrestrial Plant
Ecology, Benjamin/Currtyings Ppblication Company, california. 88

§. Kormondy, EJ., 1996. of Ecology. Prentice-Hall of $&

India Pvt. Lul, New Dzlh
9, Chapman, J.L. and Reiss,
Applications. Cambridge
Molan, B. and Biltharz,
Wily Sons, New York.
Treshow, M. 1985.
Interscicnce.
Hfewood, V.H. and/Watson, R.T. 1985, Global Biodiversity
Assessment. Cambridge University Predg.
Manson, C.F, 1991 Biology of Freshwatyy Pollution. Longman
Hill, M K. 1997, ¥/nderstanding Environmeytal Pollution. Cam-
bridge University Press.

15. Brady, N.C. 1990, The Nature and Properties of §oils, hlachillan,
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ersity Press, Cambridge, UK.
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4. ou, E.G. 1984, The Interpretation of Ecological Da@. Wiley, Plants used as avenue trees for shade, pollution coutrol and
NewYork. Besthetics, Principles of conservation, extintions, environmental sta-
5 BB ¢.H, Freeman & E8us of plants based on International Union for Conservation of Na-

6 ethods in Plant Ecol- Unit-1V
: ) Strategies for conservation—in situ conservation : Intema-
- ok. Oxford'8TBH, New Delhl. ¥h654] efforts and Indian initiatives, protected areas in India—sane-
8 or the Examinifion of Water and ¥9naries, national parks, biosphere reserves, wetlands, mangroves and

alth Associdtion, Washington, ¥l reefs, conservaticn of wild biodiversity.
] 'Strategies for conservation—ex situ conservation : Principles
9 Biglogy. Harper Collins practices, botanicel gardens, field gene banks, Sced banks, in
o repositories, cryobanks, general account of the activities of
10. Muljer D s and Methods BiHiots

anical Survey of Iedia (BSI), National Bureau of Plant Genetic
ources (NBPGR), Indian Council of Agriculiural Research (ICAR),
2 uncil of Scientific and Industrial Research (CSIR), and the De-
ent of Biotechnology (DBT) for conservation, non-formal con-
ation efforts.

paested Readings

Anonymous 1997, National Gene Bank : Indian Heritage on
Plant Genetic Resources (Booklet). National Bureau of Plant
Genetic Resources, New Delhi, -
Arora, R and Nayar, E.R. 1984. Wild Relatives of Crop Plants
in India. NBPGHR Science Monogruph No.7,

Baker, H.G. 1978, Plants and Civilization {3rd edn.). C.A.
Wadsworth, Belmont.

Bole, P.V. and Vaghani, Y. 1986. Field Guide to Common Indian
Trees. Oxford University Press, Mumbai.

Chandel, K.P.S., Shukla, G. and Sharma, N. 1996. Biodiversity
in Medicinal and Aromatic Plans in India : Conservation and
Utilization. National Bureau of Plant Genetic Resources, New
Drelhi.

Chrispeels, M.J. and Sadava, D. 1977, Plants, Food and People,
W.LL Freeman and Co., San Franciso,

Cristi, B.R. (ed.) 1999, CRC Handbook of Plant Sciences and
Agriculture. Vol. |. In-situ conservation. CRC Press, Boca Raton,
Florida, USA.

Conway, G. 1999, The Doubly Green Revolution : Food far All
in the' 215t Century, Penpuin Books.

of Vegetation Ecology, Wiley, New York. )
Paper -IX : Plant Resource Utilization and Conservation
Scheme of Examination Max.Marks : 100
Each paper wil) have 9 guestions, out nr'whichta smc.!cﬂt has to e
attempt § questions including the question No.l wh:tfh will be com- §&5
pulsory. The question o, ) will carry 20 marks and will Ibc of several 3
shor abjestive type of questions such-as-mulliplecholes-type, 008 JEt:
%ﬂﬁwmww—mmw,WJ .
Rieail oy 2o tdeedAd  Unit-l
Plant Biodiversity : Concept, status in [ndia, unbzation and §&&
concerms. _ 3
Sustainable development : Basic Concepts. Origins of agricul- |§#
ure. .
World centres of primary diversity of domesticated plants ; §8
The Indo-Burmese centre, plant introductions and secondary centres.
Unit-11
Origin, evolution, botany cultivation and uses of : (1) Fuo-r.:l. :
forage and fodder crops, (ii) fibre crops, (iii) medicinal and aromatic g
plants, and (iv) vegetable oil-vielding crops.
Unit-1H .
Important fire-wood and timber-yielding plants and non- £
wood forest products (NWFPs) : such as bamboos, ranans, raw
materials for paper making, gums, lanning, dyes, resins and fruits. §8
Green revolution : Benefits and adverse consequences. Innovi- 8
tions for meeting world food demands,
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. FAO/IBPGR

Conway, G, and Barbier, E. 1990, After the Green Revolution,
Earthscan Press, London,

Conway, G. and Barbief, E. 1994, Plant, Genes and Agriculture.
Jones and Bartlett Publishers, Boston.

. Council of Scientific and Industmal Research 1986. The Userful

Plants of India. Publications and Information Directorate, CSIR,
MNew Delhi.

Council of Scientific anc Indusirial Research { 1948-1976). The
Wealth of Indin. A Dictionary of Indian Raw Materials and
Industrial Products. New Delhi. Raw Marerials 1-X11, Revised
Vol. I-111 (1985-1992) Sapplement (2000)

Cronguist, A. 1981, An Integrated System of Classification of
Flowering Plants. Columbia University Press, New York, USA.

. Directory of Indian Wetlands, 1993, WWFINDIA, New Delhi

and AWB Kuala Lumpar.

. Falk, D.A., Olwel, M. and Millan C. 1996, Restoring Diversity,

Island Press. Columbia, USA,
1989, Technical Guidelines far the Safe Move-
ment of Germplasm. FAQ/IBPGR, Rome.

. Frankel, O.H,, Brown, A.H.D. and Burdon, J.J. 1995, The Con-

servation of Plant Diversity, Cambridge University Press, Cam-
bridge, UK.

. Gadgil, M. and Guha, R, 1996. Ecology and Equity : Use and

Abuse of Mature in Contemporary India. Penguin, New Dethi.
Gaston, K.J, (Ed.) Biodiversity : A Biology of Numbers and
DifTerences. Blackwell Science Lid., Oxford, UK.

. Heywood, V. (Ed). 1995. Global Biodiversity Assessment. United

Nations Environment Programme. Cambridge University Press,
Cambridge, UK.

. Heywood, V.H, and Wyselackn, P.5. (Eds) 1991 Tropical Bo-

tanical Gardens. Their Role in Conservation and Development.
Academic Press. San Diego.

Kocchar, 8.L. 1998, Economic Botany of the Tropics, 2nd edi-
tion, Macmillian India Ltd., Delhi.

Kothari, A., 1997, Understanding Biodiversity
Sustainability and Equity. Orient Lognman.

: Life

. Kohli, R., Arya, K.S., Singh, P.H. and Dhillon, H.S. 1994. Tres

Directory of Chandigarh. Lovdale Educational, New Dethi.
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g Nair, MMN.B. et a/ (Eds.) 1988 Susmnm‘t}k Management of
* Nou-Awood Forest Products. Faculty of Forestry, University Putra

Valaysia. 43004 PM Serdong. Selangor, Malaysia,

Paroda, R.S. and Arora, RK. 1991, Plant Genetic Resources

Conservation and Management. [PGR] (Publi‘c&’l’iﬁ'ﬁ] South Asia

Y Office, C/o NBPGR. Pusa Campus, New' Delki i

! ntel, D. and Hall, C.W. (Eds.( 1989. Food and Natural

“*Resources, Academic Press, London, Néw York.

28F Pinstrup-Andersoa, P. cr 2l 1999. World Food Prospects : Criti-

bal Issues for the Early 21st Century. Imternational Food Policy

Research institute. Washington, D.C., USA.

Plant Wealth of India 1997, Special Issue c:-mecmdmgs Indian

ANitional Science Academy B-63.

Plucknert, D.L., Smith, N.L.LH., William, J.T. and Murti

Annishenty, N, 193?. Gene Banks and World's Food, Princeton

Difiversity Press, Princeton, New Jersey, USA.

odgrs, N.A_ and Panwar, M.S. 1988, Planniog a Wildlife Pro-

feted Arca Network in India. Vol L The' Report. Wildlife [n-

PSstitute of India, Dehradun.

99 Sahni, K.C. 2900. The Book of Indian Trees, 2nd edition., Ox-

ford University Press, Mumbai.

Behery, R.W. 1972, Plants for Man. 2nd ed. Englewood Cliffs,

_ iNaw Jersey. Prentice Hall

e Sharma. O.P. 1996, Hill's Economic Botany (Late Dr. A.F. Hill,
' -adapted by O.P. Sharma). Tata McGraw Hill Co., Lid,, New
v Belhi.

@7 Swaminathan, M.S. and Koechar, S.L. (Eds.) 1989. Plants and

| Society. Macmillan Publication Lid., London.

3 Thakur, R.S., Pur, H.S. and Husain, A. 1989. Major Medicinal

Plants of India. Central Institute of Medicinal and Aromatic
Plafts, CSIR, Lucknow.

g Thomas, P. 2000. Trees : Their National Htsmry Cambridge
University Press, Cambridge.
¢ Wanger, H., Hikico, H. and Farnswarth, N.1989. Economic and
g Medicinal Plant Research, Vols. 1-3. Academic Press, London.
B Water, K.S. and Gillett, H.J. 1998. IUCN Red List of Threat
ened Plant. IUCN, the World Conservation Union. JUCN, Gland,
4 Swn:wrland and Cambridge, UK.
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Suggesse;f Jabaratory Exercises

The Practical course is divided into three units | (1) Laboratory
work. (2} Field survey, and (3) Scientific visits.

Laboratory Work

1. Food Crops: Wheat, rice, maize, chickpea (Bengal gram), po-

tato, tapioca, sweet patalo, sugarcanc, morphology, anatomy,

microchemical tests for stored food materials.

Forage/fodder crops : Study of any five important crops of the

locality (for example fodder sorghum, bajra, berseem:, clove,

guar bean, gram, Ficus sp.)

3. plant fibres : ‘ ‘
(a) Textile fibres : cotton, jute, linen, sunn hemp, Cannabis
(b) Cordagé fibres : coir
(c) Fibres for stuffing : silk cotton or kapok
Morphology, anatomy, (microscopic) study of whole fibres us-
ing appropriate staining procedures. B

4. Medicinal and-aromatic plants : Depending on the geographi-
cal location college/university select five medicinal and aro-
matic plants each from a garden crop field {or from the wild -
only if they are abundantly available).

Papaver somaifennm, Atropa belladonna, Catharanthus roseus,
Adhatoda cyfanica (syn A. vasica) Allium sativum, Rauwolfia
serpentina, Withania somnifsra, Phyllanthus amarus, (P ]
fraternus), Andrographis P aniculata, Aloe barbadens, Mentha §
arvensis, Rosa sp., Pogosfemon cablin, Origanum vislgare,
Vetiveria zizanioides. Jasminum grandifforum, Cymbopogon sp.,
Pandanus odoratissimus. . ‘
Study of live or herbarium specimens or other visual materials,
to become familiar with these resources.

4. Vegetable Oils : Mustard, groundnu, soybean, coconut, sun-
flower, castor, Morphology, microscopic structure of the oil- 8
yielding tissues, tests for oil and jodine number.

5. Gums, resins, tanniny, dyes : Perform simple tests for guns
and risins. Prepare & water extract of vegetable tannins (Acacra,
Tenminalia, mangroves, tea, Cassis spp. Myrobalans) and dyc:a
(urmeric, Bixa oreflana, indigo, Butes monosperma, Lawsonia _
inermis) and perform tests 10 understand their chemical nature. S

eld Survey
" Firewood and timber yielding plants and NWF's :
Prepare a short list of 10 most important sources of firewood
and timber in your locality. Give their local names, scientific
names, and families to which they belong. Menticn their prop-
. erties,
Prepare an inventory of the bamboos and rattans of your area
giving their scientific and local names and their various uses
- with appropriate illustrations.
A survey of a part of the town or city should be carried out by
i the entire class, in batches, [ndividual students will select one
" avenue/road and Jocate the trees planted on a graph paper. They
will identify the trees mention’ their size, canopy shape, blos-
soming and fruiting period and their status (healthy, diseased,
_infested, mutilated, misused or dying) and report whether or not
" the conditions in which they are surviving are satisfactory. The
- individual reports will be combined to prepare a larger map of
-the area, which can be used for subsequent monitoring either by
' the next batch of students/teachers/local communiziesNGOs/or
civic authorities. The purpose efiexercise in item C above is to
- make the students aware of the kinds of trees and value in urban
.gcosystems and ecological services.
entific Visits*
& students should be taken to one of the following :

A protected area (biosphere reserve, national park. or a sanctu-
- &ry)
. A wetland

. A man®rove
. National Bureau of Plant Genetic Resources, New Delhi-110012

or one of its field stations.

Head Quarters of the Botanical Survey of India or one of its
Regional Circles.

A CSIR Laboratory doing research on plants and their utiliza-
i uoen,

An ICAR Research Institute or a field station dealing with one
* Major crop or ¢rops.

e recognised botanical graden or a museum (such as those at
the Forest Research lnstitute, Dehradun, National Botanical

(e
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Institte, Lucknow, Tropical Botarical Garden and Research
Institute, Trivandram), which has collection of plant products.
Note: The students are expreted 1o prepare a brief illustrated
- namrative of the field survey and scientific visits. Afler evalua-
l tion, the grades awarded to the students by the teachers should
be added to the field assessment of the practical examination.
o Paper-X : Biotechnology and Genetic Eogineering of
i Plants and Microbes
Schemes of Exmaination Max., Marks ; 100
Each paper will have 9 questions, out of which a student nas to
attempt 3 questions including the question No.1 which will be com-
pulsory. The question No.| will carry 20 marks and will be of severat B

short chiestive type of questions Mﬁﬁoﬂm{w
wath
vk sf aswonadd  Upited

Biotechnology : Basic concepts, principles and scope.
Plant Cell and tissue culture : General introduction, kistory,

4 scope, concept of cellular differentiation, totipotency. -
i Organogenesis and adventive embryogenesis : Fundamental $88,
- aspects of morphogenesis : somatic embryogenesis and androgenesis,

mechanisms, techniques, and utility.
Unie-11

Somatic hybridization : Protoplast isolation, Fusion and cul-
ture, hybrid selection and regeneration, possibilities, achievements
and limitations of protoplasts research,
Applications of plant tissue culture : Clonal propagation, ar-§
tificial seed, production of hybrids and somaclones, production of]
secondary metabolites/natural products, cryopreservation and
germplasm storage.
Recombinant DNA technology : Gene cloning principles and
techniques, construction of genomic/cDNA libraries, choice of vecs
tors, DNA synthesis and sequencing, polymerase chain reaction, DN
! finger printing.

>

S 2 I
e L, W pe s T

Unit-111 :

Genctic engineering of plants : Aims strategies for develogs

ment of lmnmnics {with suitable exmaples), Agrobacterium

natural genetic engineer, T-DNA and transposon mediated gene 2
ging, chloroplast transformation and its utility, intellectual proper

Sylisbus : M.Se. Botany + 4]

= rights, possible ecological risks and ethical conceris.

Mig¢robial gencticomanipulation : Bacterial ranformation, se-

& lection of recombinants and transformants, genetic improvement of
. industrial microbes and nitrogen fixers, fermeazation technology.

 UnitIV
Genomjes and proteomics : Genetic and physical mapping of

. genes, molecular markers fordntrograssion of useful tracts, artificial -
# chromosomes, high throughou: sequencing, genome projects,
B-bioinformatics, functional penomics. microarrays, protein pmﬁ!lng
g-and its significance.

Bivactive Compounds : Alkaloid, antioxidants, flavonoid, pro-

eins and terpenoids.
: wesmf Readings :

Bhojwani, 8.8, and Razdan, M.K. 1996. Plant Tissue Culwure ;
Theory and Practice (a revised edition). Elsevier Science Pub-
lishers, New York. USA,

Bhojwani, 5.5. 1990. Plant Tissue Culture : Applications and
Limitations : Elsevier Science Publishers, New York, USA.
Brown, T.A. 1999, Geomes. John Wiley & Sons (Asia) Pvt. Ltd.
Singapore,

Callow, J.A., Ford-Lloyd, B.V. and Newbury, H.J. 1997,
Biotechnology and Plant Genetic Resources : Conservation and
Use. CAB International, Oxon, UK.

Chrispeels, M.J. and Sadava, D.E. 1994, Plants. Genes and
Agriculture. Jones & Bartlen Publishers, Boston, USA.
Collins, H-A and Edwards, S. 1998. Plant Cell Culture. Bios

k. Scientific Publishers, Oxford, UK.

Glazer, AN. and Nikaido, H. 1995, Microbial Blotechnology.
W.H. Freeman & Company, New York, USA.

Gustafson, ).P. 2000. Genomes. Kluwer Academic Plenum Pub-
lishers New York, USA.

Henry, RJ. 1997. Practical Applications of Plant Molecular
Biology, Chapman & Hall; London, UK,

0. Jain, .M., Sopory, S.K. and Veilleux, R.E. 1996. in vitro Haploid
. Production in Higher Planis, Vols. 1-5, Fundamental Aspecis

and Methods, Kluwer Academic Publishers, Dordrecht, The
Metherlands.

i
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Jolles, O, and Jornvall, H. (eds.) 2000. Proteomics in Functional
Genomies. Birkhauser Verlag, Basel, Switzerland,

Kartha, K.K. 1985. Cryopreservation of Plant Cells and Organs.
CRC Press, Boca Raton, Florida, USA.

Old, R.W. and Primrose, 5.B. 1989, Principles of Gene Manmu-
lation ; Blackwell Scientific Publications, Oxford, UK.

. Primrose, 5.B. 1995, Principles of Genome Analysis : Blackwell

Science Lid., Oxford, UK.

. Raghavan, V. 1986. Embryogenesis in Angiosperms : A Devel-

opmental and Experimental Study, Combridge University Press,
New York, USA.

Raghavan V., 1997, Molecular Biology of Flowering Plants,
Cambridge University Press, New York, USA.

Shantharam, 5. and Motgomery, J.F, 1999. Biotechnology,
Biosafety and Biodiversity. Oxford & IBH Publishing Co. Pwvt.
Ltd., New Delhi.

Vasil, LK. and Thorpe, T.A. 1994, Plant Cell and Tissue Cul-
ture. Kluwer Academic Publishers. The Netherlands. '

Sugeested Laboratory Exercise

1.

Zi

3

10.
1E

Growth charactenstics of £ coff using planting and turbidimetric
methods.

Isolation of plasmid from £ coff by alkaline lysis method and
its quantiation spectrophotometrically.

Restriction digestion of the plasmid and esnmatmn of the size
of various DNA fragments.

Cloning of a DNA fragment in a plasmid vector, transformation
of the given bacterial population and selection of recombinants,
Demonstration of DNA sequencing by Sanger's di-deoxy method.
Isolation of protoplasts from various plant tissues and testing
their viability.

Effect of physical (eg. temperature) and chemical (eg.
osmoticum) factors on protoplast yield.

Demonstration of protoplast fusion employing PEG,
Organogenesis and somatic embryogenesis using appropriate
explants and preparation of artificial seed.

Demonstration of androgenesis in Datura.

Electroporation of protoplasts and checking of transient expres-
sion of the reporter gene.

heme of Examination :
Eacly paper will have 9 questions, out of which a student has to

fitsory. The question No.

Sylfabus : M.Sc. Botagy = 43

Butenko, R.G. 2000. Plant Cell Culture, University Press of
Pacific.

Collin, HA. and Edwards, S. 1998. Plant Cell Culture. Bios
Scientific Publishers, Oxford, UK.

Dixen, B.A. (Ed.) 1987, Plant Cell Culture : Practical Approach.
IRL Press, Oxford.

Gelvin, S.B, and Schipercort, R.A. (eds.) 1994. Plan! Molecular
Biclogy Manual. 2nd edition, Kluwer Academic Publishers,
Dordrecht. The Netherlands., ~

Géorge, E.F. 1993, Plant Propagation by Tissue Cilture. Part 1.
The Technology, 2nd edition. Exegetics Ltd., Edington, UK.
George, E.F. 1993, Plant Propagation by Tissue Culture. Part 2.

- In Practices 2nd edition. Exepetics Led., Edington, UK.

Glick, B.K. and Thompson, J.E. 1993, Methods in Plant Mo-
lecular Biclogy and Biotechnology. CRC Press, Boca Raton,
Florida.

Glover, D.M. and Hames, B.D. (Eds.) 1995. DNA Cloning 1:A
Practical Approach Core Technigues, 2nd edition. PAS, IRL
Press at Oxford University Press, Oxford.

Hackett, PB., Fuchs, 1.A. and Kieeding, 1W, 1918, An Introduc-
tion 1o Recombinant DNA Technigques : Basic Experiments in
Gene Manipulation, The Benjamin/Cummings Publishing Co.,,
Inc. Menlo Park, California.

. Hall, R.ID, {Ed)y 1999, Plant Cell Culture Protocols. Humana

Press, Inc. New Jersey, USA.
Shaw, C.H. (Ed.) 1988. Plant Molecular Biology : A Practical

+ © Approach IRL Press, Oxford.
- Smith, R.H. 2000, Plant Tissue Culture : Techniques and Ex-

periments. Academic Press, New York,
Paper-XI (a) : Advanced Plant Pathology-1
Max.Marks : 100

pt 5 questions including the question No.1 which will be com-
i will carry 20 marks and will be of

short ebjestive- type of questions sueh-as-multiple-cheiee
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Paper XI (b): SEED SCIENCE & TECIINOLOGY-1

Scheme of Examination Max. Marks : 100

Each paper will have 9 questions, out of which a student has to attempt 5 questions including the
question No. | which will be compulsory. The question No. 1 will carry 20 marks and will be of

short answer type questions with a limit of 20 words.

Unit |
History of seed testing and its importance 10 agriculture, aims of seed testing, Seed- definition
and its types. Sampling of seeds, purity analysis (physical and genetical). seed moisture content,
germination lest, rupid test of viability and evaluation, seedling evaluation, various methods of
seed separation, cleaning, drying and Seed processing plant and its process.

Unit I1

Gross architecture of seed structure of angiospenms, identification and structure of seeds of
important crop plants with special reference to Rajasthan (wheat, pearl millet, mustard, gram,
pea) and ldentification of designated objectionable weeds at seed level. Physiology of seed

germination: sced and seedling vigour.
Unit 111

Principles of seed production, seed production in self and cross pollinated crops; hybrid sced
production. Production of foundation and certified seeds; synthetic sccd, terminator seed
technology. Sced storage methods, principles for safe seed storage, effects of storage,
mycotoxins- major groups, detection and detoxification, Deterioration of seeds in storage by

micro-organisms, inscets and rodents; control of seed deterioration.

Unit IV
Seed certification standards and quarantine regulations. International cooperation, International

Seed Tesling Associalion - Rules and recommendations, Certificates, other seed certificates;

Indian Seeds Act and recent amendments, National and Regional Seed Corporations of India -

e e |

New York.
4. Copcland. L.O. 1976. Principles ol Seed Sci. and Technology Minnesota, USA,



their organisation, aims and functions. Nafional and International Co-operation in Seed

Pathology. Sanitary and phytosanitary (SPS) agreements of WTO.,

List of suggested Practical exercises:

1. Structure of seeds of some crop plants (wheat, pearl millet, mustard, gram, and pea).

2, Preparation of inventory of designated objectionable weeds at seed level and

identification.

© %N m B W

Identification of seed coat cracking.

Study of physical purity of seed sample.

Study of seed germination. scedling abnormality and seedling index.
Determination of moisture content of seeds,

TZ 1est for seed viability

Assay of enzymes in crop seeds,

Preparation of synthetic seeds.

10. Localization of starch, protein, lipids, tannins, phenols and lignin in seed scctions.

11, Isolation and identification of storage fungi.

12. Preparation of phytosanitary certificate ete. of seed lot.

Suggested Readings:

Agarwal, V.K. and Sinclair, 1.B. (1987).Principles of Smd-pamdhsg}r, Il edition CRC Lewis
Publishers, Boca Raton. New York, London.

[

Agrawal, R.L. 1980. Seed Technelogy. Oxford and TBH Publishing Co. Pvi. Lid.
New Delhi.

Anonvmous (1985, 2014). International rules for seed testing. International Sced
Testing Association (ISTA). http://www .scediest.org/en/home.html;
hitp://www. seedtest org/en/international-rules-_content---1-- 1083 htm|

Bewley, 1D, und Black, M. 1983. Physiology and Biochemistry of Seeds in
Relation to Germination. Volume | & TI. Springer-Verlag, Berlin, lleidelberg,
New York.

Copeland, 1.0, 1976. Principles of Seed Sci. and Technology Minnesota, USA.




5. Khare, D. and Bhale, M.S. (2014). Seed Technology. Scientific Publishers (India),
Jodhpur. Revised 2 [id. %

6, Kulkarni, G.N. 2002, Principles of Seed Technology. Kalyani Publishers, New
Dethi.

7. Necrgaard, P. 1986. Seed- A horse of hunger or a source of life. Revised print of
Danish Government Institute of Seed Pathology for Developing Countries,
Hellerup, Denmark.

8 Winton, A, L. and Winton, K. B. (1932-1939): The structure and composition of
foods. Vol I and 11: John Wiley and Sons, Inc., New York.

Paper X1I (b): SEED SCTENCE & TECHNOLOGY -1l

Scheme of | xamination Max. Marks : 100
Each paper will have 9 guestions, out of which a student has to attempt 5 questions including the
question No. | which will be compulsory. The question No. | will carry 20 marks and will be of

short answer type questions with a limit of 20 waords.
Unit |

Intraduction and importance of Seed Pathology in modern agriculture. History of Sced
Pathology. Various methods for testing seed borne fungi, bacteria and viruses (Dry seed

examination, seed washing test, incubation methods, cultural, biochemical, serological, nucleic

acid based methods).
Upit 11

Mechanisin ol seed infection and its types, environment influencing seed infection,
infected/contaminated part of seed, morphology and anatomy of seeds in relation to invasion,
location of inoculum of the pathogen in seed- seed coat and pericarp, endosperm and perisperm
and embryo

Seed-borne discases of some important crops with particular reference to the state of Rajasthan
and India. Typical case of infection by: fungi (wheat- smuts and bunts, Sesame-charcoal rol;



bacteria (Brassicas- black rot, cluster bean- bacterial blight); viruses (tomato mosaic virus, pea
seed borne mosaic virus,) and nematodes (wheat- ear cockle, rice- white tip).

Unit TTT

Seed-borne inoculum, inoculum density and assessment of seed borne inoculum in relation to
plant infection, epiphytotics due 1o seed borne inoculum, disease forecast based on infected seed

samples, tolerance limits of seed borne pathogens.

Transmission of seed bome disease: Systemic and non- systemic seed transmission, types of
disease transmission, mode of establishment and course of disease from seed to scedling and

plant, factors affecting seed transmission.
Unit TV

Management of seed-borne disease, principles of control, seed treatments (physical, chemical
and biological). inechanism of action of seed treatments, major sced treatments for important
seed borne pathogens and their methods of application.

List of suggesied Practical exercises:

Dry seed examination of seed lots.

Isolation and identification of sced-horne mycoflora by standard blotter method.
Preparation of culture media (PDA and NA)

Plating seeds on PDA/NA for identification of seed bome fungi and bacteria.
Other methods of plating e.g. deep freezing: 2.4D- blotter method.

Water agar test tube seedling svmptom Lest.

Study of any seed borne nematode disease.

Detection of bacterial and viral pathogens in sceds.

LOPAT tests for detection of seed- borne bacteria.

10. Nucleic acid based detection of seed bome pathogens.

D oo N B R bk

11. Histopathology of infected sced samples.
12. Physical control of seed-borne pathogens.



13. Antibiotic/fungicidal assay against seed-borne pathogens

14. Biological control of seed bome pathogens.

I5. Field visits: Crop fields, FCI, NSC. Seed testing Labs., quarantine station (e.g. NBPGR)

efc.

Suggested Readings:

[

=2

9.

).

Agarwal, P. C.. Montensen, C. N. and Mathur, S, B. (1989). Seed-borne discases
and seed health testing of rice. Technical Bull, No.3, Danish government institute
of sced Pathology for Developing Countrics (DGISP), Copenhagen and CAB
International Mycological Institute, (CMI) UK.

Agarwal, V.K. 2006. Seed lealth. International Book Distributing Company.
Charbagh, Lucknow, India.

Agarwal, V.K. and Sinclair, I.B. (1987).Principles of Seed-pathology, 11 edition
CRC Lewis Publishers, Boca Raton, New York, London.

Agrawal, R\L. 1980. Seed Technology. Oxford and IBH Publishing Co. Pvi. Ltd.
New Delhi.

Agrios, GN. 2005, Plant Pathology. Academic Press, London., New York
Anonymous (1985, 2014, International rules for seed testing. International Seed
Testing Association (ISTA), http:/fwww.scedtest.org/en/home.html;
http/fwww . seedtest.org/en/internationai-rules-_content---i--1083. html

Cliffton, A. 1958, Introduction to the Bacteria. McGraw Hill Book Co., New
York.

Khare, D. and Bhale, M.S. (20114). Seed Technology. Scientific Publishers (India),
Todhpur, Revised 2™ Fd.

Mandahar, C.L. 1978. Introduction to plant viruses, S. Chand & Co. Ltd., Delhi.

Mathur, S.B. and Cunfer, B.M. 1993, Seed-borne diseases and Seed health
Testing of Wheat. Danish Government Institute of Seed Pathology for Developing

Countries. llellerup, Denmark.,

. Neergaard. P. (1977). Seed Pathology. Vol. 1 & II. The Mac Millan Press Lid.,

London.

.-'-F- e _H‘I
{ \ 7 e
\»H_,,-"



IZ. Rangaswamy, G, & Mahadevan, A. 1999, Diseases of crop plants in India (4th
edition), Prentice Hill of India, Pvt. New Delhi.
I3. Richardson, M. J. (1990). An annotated list of sced borne diseases 4™ edn, Proc.
Int Seed Test Assoc. Zurich, Switzerland.
14, Schaad, N, W, (1980). Laboratory guide for identification of plant pathogenic
bacteria (edt.). Bacteriology Committee of American Phytopathological Society,
St. Paul, Minnesota.
I5. Schaad, N. W, (1988). Laboratory guide for identification of plant pathogenic
bacteria (2™ eds.). APS Press (The American Phytopathological Society), St.
Paul. Minnesota.
16. Singh, D. and Mathur, S. B, (2004). Histopathology of seed-borne infections.
CRC Press, Bocu Raton, London, New York, Washington DC.pp 296.
|7. Singh, K.G. and Manalo, P.I.. 1986, Plant Quarantine and Phytosanitary Barriers
in the Asean. Asean Plant Quarantine Centre and Training Institute, Malaysia.
Paper XI (C): Ecosystem Ecology
Scheme of Examination Max. Marks : 100
Each paper will have 9 questions, out of which-a student has to attempt 5 questions including the
question No. | which will be compulsory. The question No. 1 will carry 20 marks and will be of

short answer type questions with a limit of 20 words.

Lmit 1
Grassland Ecosystems - Characteristics of grasslands, stratification, grasslands and grazing,
grasslands and drought, grassland and animal life, Grasslands types with special reference to

Prairie and Savannah, Indian grasslands.

Forest Ecosystems - Stratification of the forest. Forest types -Boreal, Temperate and Tropical

forests, Forest ammal life

Unit L

e ———



Freshwater FEcosystems —Classification of Freshwater Habitats, Lentic: Lakes & Ponds:
Temperature and Oxygen stratification, Zonation based on light penetration, Flora and fauna,
Productivity classes of lakes, Marshes and Swamps, Bogs,

Lotic: Springs. Streams and Rivers.

Marine and Estuarine Ecosystems - Characteristics of marine environment: Salinity,
Temperature and pressure, Zonation and Stratification, Tides, Estuarine ecosystem: Types of

Lstuaries, I'lora and fauna, Estuarine productivity, Coral reef ecosystem, Mangrove ecosystem
Unit 111

Urban Lecosystem -Urban environment and Climatic conditions, additional physical complexes
(medified surfaces including parking lots, roofs, and landscaping, buildings, transportation
networks, infrastructure and public amenities), flora and fauna (human beings as largest macro
consumer). Implications of urbanization: problems ol air pollutants, drinking water supply.

floods, wasie disposal.

Rural ecosystems: Rural environment and climate, physical complexes (ficlds, agricultural
implements and machines), Flora and fauna, Problems of discharge of chemical fertilizers,

pesticides and drinking water. Management of waste, Principle; Social Forestry.
Unit IV

Desert Ecosystem: Desert: Definition. classification (hot and cold), physiography, desert
features, flora, fauna and water, formation, topography, distribution and characteristics of world
deserts: Thar desert: Sand dunes: (ypes, origin and morphology of sand dunes;
Vegetation 1vpes and plant communities, biological production, conservation of flora and [auna,
wild life. Succession in vegetation of western Rajasthan and coastal sand dunes, economic
importance of desert plants (general economic plants, medicinal, famine food plants and crops);

Saline Arid zones: Saline tracts of Rajasthan and plants of saline arid zones (Halophyles).



Economic and social considerations in the management of salt affected soils, afforestation in salt
affected soils, Importance of halophytes.

Suggested Keadings

.1 Jaiswal, A.M. Wadhwani and N.N. Chhabra (Lus.), 1983, Desertification and its
Control. ICAR, New Delhi,

2. Smith, R.L. 1996. Ecology and Field Biclogy. Harper Collins, New York.

3. Subrahmanyam, N.S. and A.V.S.S. Sambamurty 2000. Ecology. Narosa Publishing
House, New Delhi.

4. G. M, Masters and W, P, Lla. 2008. Introduction to.environmental engineering and
sciences. PHI Learning Private Limited, New Delhi.

5. W. . Cunningham and M. A. Cunningham. 2003. Principles of Environmental Science:
Inquiry and Applications. Tata Mcgraw-Hill Publishing Company Limited, New Delhi

Suggested Luhoraiory Exercises

1. Find out stomatal index of Xerophytes (Nerium, Calotropis, Zizyphus,) growing in your
localiny.

2. Study of trichomes of xerophytes (Zizyphus, Lantana, Calotropis, Aerua) growing in your

foculity,

Study spread of root system ol a perennial species in the soil

Study ecological adaptations of halophytes in your nearby area.

Seed Viability by T.1.C. method

Dormaney in seeds

Soil moisture and temperature at different depths

salinity ol soil sample.

Study of Canopy and Basal Cover of trees in your study area

10. Estimate primary productivity of a water body by light and dark bottle method

11, Mean leal area of 2 plant Species growing in your arca by graph method

o HE A

12, Relative humidity by hair hygrometer

13, Light intensity by lux meter



Paper X1 (C): ENVIRONMENTAL BIOLOGY
Scheme of Fxamination Max. Marks : 100
Each paper will have 9 questions, out of which a student has to attempt 5 questions including the
question No. | which will be compulsory, The question No. | will carry 20 marks and will be of

short answer 1ype questions with a limit of 20 words.
Unit I

Air Pollution: Important Primary (CO, CO2, Oxides ol Sulphur & Nitrogen,H2S, Chlorine,
Particulates, Odour Producing compounds) & Secondary Air Pollutants (Smog, Acid rain,
Primary Photochemical reaction, Formation of ozone and peroxyacety! nitrate in air), Effects of
air pollutanis on Buildings & Monuments, plants, man and animals; Biomonitoring, Air
pellution control (particulates and gaseous pollutants), Green belt, Ozone depletion, mechanism

of depletion, control strategies;
Unit i1

Water Pollution: Lutrophication- Process and Control; Oil Pollution, Thermal Pollution, Heavy
metal Pollution, Treatment, Disposal & Recycling of Wastewaters, drinking water standards,

Minimum National Standards

Solid & Hazardous waste management & Resource Recovery: Solid wastes, Types.
collection, Shrinking waste streams: 3Rs (Reduction, Recycle & Reuse), composting, energy
from waste, demanufacturing:  Methods of disposal: Land fill, Open dumps, Exporting waste;

Hazardous waste: Definition, disposal and management

Unit I11

Climate Issues: Greenhouse gases (CO;, CHg, NpO, CFCs: sources, trends and role) and

consequence of greenhouse effects (CO; fertilization, global warming, sca level rnise,



Biodiversity crosion), Carbon footprints, Carbon sequestration, Applications of GIS and Remote

Sensing technology in environmental studics, the future of planet carth.

Policies, Regulations & related issues: Water (Prevention and Control of Pollution) Act 1974;
Air (Prevention and Control of Pollution) Act 1981; Enviranment (Protection) Act 1986, Wild
Life Protection) Act 1972, Forest (Conservation) Act 1980, Biodiversity Act 2002.

Unit IV

Eavironmental concerns: Lnvironment auditing, Ecological footprints, Environment Impact
Assessment, Bioindicator and biomarkers of environmental health; Environmental economics,

Ecopolitics and green policies; Ecolabel, Rain water harvesting, Orans, Indira Gandhi Canal and

its ecological implication, water logging & salinity problems- The management alternatives.

Suggested Readings

1o

-l

10.

Treshow, M., 1985, Air Pollution and Plant Life. Wilcy Interscience.

Mason, (.1, 1991, Biology of I'reshwater Pollution. Longman.

Hill, M, K. 1997, Understanding Environmental Pollution. Cambridge University Press.
Brij Gopal, P.S.Pathak and K.G. Saxena (Eds.). 1998. Ecology Today: An anthology of
Contemporary Ecological Research. International Scientific Publications, New Delhi,

P. K. Goel. 1997. Water Pollution: Causes, Effects and Control. New Age international
Lid.. Publishers, New Delhi.

R.K Trivedy and P.K.Goel. 1998, An Introduction to Air Pollution, Technoscience
Publications, Jaipur

.P.Abrol amd V.V, Dhruva Narayana (Editors) 1990. Technologies for Wasteland
Development. ICAR, New Delhi,

G. M. Masters and W, P. Fla. 2008. Introduction to Environmental LEngincering and
Sciences. PHI Learning Private Limited, New Delhi.

W. P. Cunningham and M. A. Cunningham. 2003, Principles of Environmental Science:
Inguiry and Applications. Tata Mcgraw-Hill Publishing Company Limited, New Delhi
SK. Maiti. 2004. Handbook of Methods in Environmental Studies Vol. 1 &2. ABD

Publisher, Jaipur.



Suggested Laboratory Exercises

To estimate pH, EC and Secchi Disc transparency for polluted and unpolluted water
bodies.

T estimate Chemical Oxygen Demand of pulluted water sample.

To estimate Biological Oxyvgen Demand of polluted water sample.

To estimate inorganic phosphorus eontent in water samples collected from polluted and
unpoliuted water bodies.

To estimate Total hardness, calcium and magnesium content in water samples collected
from polluted and unpolluted water bodies.

To estimate chloride content in water samples collected from polluted and unpolluted
waler hodies.

To estimate Total alkalinity in water samples collected from polluted and unpolluted
water bodies. -

To determine diversity indices (Shannon-Wiener, concentration of dominance, species
richness, equitability and f-diversity) for polluted and unpolluted water bodies.
Chlorophyll content of plant species growing in polluted (along JLN Marg) and

unpolluted habitat (Botany Department).






/ 46 » University of Rajasthan i
f = ha
Unit-TI1 e

lology and biochemistry of seed germinali /s;; and

seedling vigour. Seed dormancy and longevity. Seed storage meth-

ods, principles Torgafe seed storage, effec storage, mycotoxins,
Deterioration of seeds. in storage by nficro-organisms, Imsects and

peration, in Seed Patholopgy.
Practical work will be based on the theory syllabus.
Paper-XI (¢) : Environmental Biology-I

theme of Exnmination Max. Marks : 100
Bach paper will have 9 questions, out of which a student ha
5, questions including the question No.1 which will be'com-
ulsory, Thg question No. | will carry 20 marks and wil be ¢f several
hort objectivg type of questions such as multiple choige type, one
ne answer typd, one word type and fill in the blanks
Unit-T

Practical work will be based on the theory syllabus.
Paper-X1I{b) : Seed Science And Technology-II

Scheme of Examination Max.Marks: 100
fach paper will have 9 questions, out of which a student has
4 to attempy 5 questions including the question No.1 whi wili be |

| compulsoriy The question No.l will carry 20 marks apd will be of $88 ECOSYSTEM h§iructure and ecological progsses in the Grass-
several shorfhpbjective type of questions such as pultiple chs sice §88and, Forest, Freshwatds and Marine ecosystenss, Urban and Rural
type, one line ahgwer type, one word type and f1ll jd the blanks type. OSyStems.

Remediation of soil, watermunicipal/and industrial wastewater)

culture. History of seedpa : drne inoculum. Kinds and §8&nd air pollution, solid wastesynd their management, Ecolevel,
ofungi, bacteria and viruses. @ Bnvironment auditing, Ganga actidg/plant, Water (Prevention and
Avenues of seed infection nt influencing seed infection, @ Sontrol of Pollution) Act 1974, Aip eventmn and Control of Pol-

fion) m-r_ 1981, Environment

ct 19?2.3 Rs (Re-
: Role of wibals

ion, Recyele & Re
conservation; Fores

», Typical case of infec-
, seed storage fungi

e) Principle; Social Fore
(Conservation) Act 1980;
Unit-l"r’

dmm}a gd assessment of seed-bormne inoculum in relauon p plant _
infectiofl, epiphytotics due to seed-borne inoculum, disease forgcast 28
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Paper-XI1 (¢) : Arid Zone Ecology-11

Scheme of Examination Max,Marks : 100
Rach paper will have 9 questions, out of which a student has
attempN§ questions including the question no., 1 which will be pom-
pulsory. The question No.| will carry 20 marks and will be of several
short objectie type of questions such as mukiple choice , one
line answer tyhe, one word type and fill in the blanks £

Unit-1 ry;?

tein sequencing and proteomics, enzyme kinetics, Michaelis-
iMenten cquation and significance of Km value, nagative and positive
Seboperralivily, enzyme nomenclatere and EC number, catalytic mechu-
fisms, acid-huse catalysis, covalent catalysis, metal ior catalysis,
eerrostatic catalysis, catalysis through proximity-orientstion effect
gnd catalysis through transition state bonding, lysozyme as model
' ¢ for catalytic mechanism, regulation of enzyme activity, feed
and allosteric regulation, active sires, coezymes, aclivators and
Hiibiors, isoenzymes, ribozymes and abrymes.
E Unit-11
k. Nucleotides : Biosynthesis of ribonucleotides (purines and
i u:hm.s} formation of de-nx\'nboumfmudes, salvage purines,
sotide ‘degradation.
¥ Vitamins : Water and fat-soluble vitamins, biochemical func-
fioh of thiamine, riboflavin, nicotinic acid, pantothenic acid, pyridoxin,
‘ﬂ.l.hnl:: acid, vitamin B, ascorbic acid, vitamin A aad Vitamin

reference to Rajasthan, Mangrove vegetation.
Rajasthan-Geology, Phystagraphy, climate 591l and water prob-
lems in Rajasthan particularly uhderground water resources and its
change.
Unit-
Vegetation of Rajasthan desert angplant communities.
Broblem and Management of SafidN\Junes and desert,
Sand dunes classitfication, stabdlizatioh and management of sand

Unit-I11
Secondary Metabolites :
‘Coumarins und lignins : Structure and syn&tesm

dunes. Insecticides (pvrethrins and rotenoids) distributioh, chemistry
function
Wind break and sht ion and desert control % Tuannins : distribution synthesis and function. _
measures: lodira Gz icgl implication, dry ’ }?I.a_w:mnlds and water-sojuble I':Iig.!i.'le!_l_lﬁ - S}fniﬁtsis and fune-
land farming,

Hallucinogens : Distribution, chemistry and function,

. Coit-TV
5 Alkaloids : Pyrrole, pyrrolidine, pyridine, polyacetyl
Sdiineline, tropane and indole alkaloids—their distribution, syn-
BEsis and function.
Y “Saponins and sapogenins : Sterols, steroids, steroidal alka-
s—their distribution, synthesis and fanction.
Cardiac glycosides : Their distribution, structure and function.
Pap-er-x.[l (d) : Advanced Plant Physiology-II
Bcheme of Exn‘;muutihu Max.Marks : 100
8" ' Each paper will have 9 questmns Ouf of which a student hits 1o
fiilempt 5 questions including the questmn ‘Nu 1 which will be com-

Desert as land fanm-

rpference 10 conservation of flora and fauna.
Paper-XT {ﬂ? Advanced Plant Physiology-1
Scheme of Examination ] Max.Marks : 100
Each paper will have 9 questions, out of which a student has to
attempt 5 questions including the question No.1 which will be com-
palsory. The question No.] will carry 20 marks and will be of goverad
short ebjeetive type of questions MWW

".,-.i-t
a Qv b ol e RN Taicl
Proteins and Enzymes : Techniques of protein purification,
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pulsory The question ‘Wo.l will carry 20 marks and will be of several §it lsory. The question No.L will carry 20 marks &nd will bs of
short ubjective-type of questions such-nsmultiple-shoiee-typorono S Sovornt

1 abjeotive type of questions MHM@}&MM
WWWMMWM LA Wﬂ?cardt . thes-tpn a2 oh =
o figat v’bin\*ﬁm Unit-1 _;QJHA“‘. u"&lb""‘:""“i Unit-L; )

| " Plant growth regulators : Natlural and synthetic, biochemistry Floral anatomy and its role in explaining the morphology of the
and physiological effects of brassinosteroids, jasmonic acid; salicylic BStamen and Carpel, Placentation : Inferior ovary, Taxonomic signifi-

acid, polyamines, morphacting and cyanogenic compounds. _ Shce of floral anstomy. Anatomy of the seed and periearp and their
Signal transduction in plants : Receptors and G-proteins, B onomic significance.

phospholipid signalling, role of cyclic nucleotides, calcium-calmodnlin

gL Unit-H
cascade, d“’:”'gﬁ ‘::mim[clll“ gklm::ri:_:; phc;phémb s lf:nm :“'I i &nlhtr—-(}rgmuumlal relationship of an:her Lissues;
transduction mechan with spec nce ibbere . ]
2 t [Irastruciure aspeci micT rog -sporode
duced signal transduction, auXin induced signal transduction and S of osporogenesis : Pollen rm pal-

Bern. Pollen anzysis, pollen fertility and sterility, allergy due 1o pol-
L Pollen pistil interaction, cytomorpheloy of style and SI!‘.I;(_',I'I'IE
e, of pollen ultrastructural studies on pollen twbe growth in the

. chemouropism, fertilization, Viability, storage and germination
pollen.

¢vtokinin induced signal transduction
Unit-11
Stress physiology : Plant responses to biotic and abiotic stresses,
mechanism of biotoic and abiotic stress resistance, plant Cefense §8
mechanisms against water stress, salinity stress, metal toxicity, freez- S8
ing and heat stress and oxidative stress.
Unit-111
Photobiology-Photoreceptors, Phytochrome history, discovery,
physiological properties, interaction between hormones, and
phytochrome, role of different phytochromes in plant development
and flowering, mechanism of phytochrome signal transduction. Phys;- '
ology of flowering phmn-pcrmdtam and vernaljsation.
Cireadian rhythms in plants-Nature of oscillator, rhythmic §
outputs, entrainments (inputs) and adaptive significance.
Unit-1¥ :
Tools and Techniques : Prirciples and application of $&8 7 4 ;
spectrophotometry, Principles of chromatography, partition chroma- uceae, Orobanchaceae, Lentibulariaceae. .
tography, thin layer chromatotgraphy, ion-exchange chromatozraphy, Eese XII (¢) : Advanced Morphalogy and Morphogenesis-11
sas-liquid chromatography, high performance liquid chromatpzraphy, 38 y ﬂ of Emm.innliﬂn ‘Max.Marks : 100
zel filtration, clectrophoresis, isoelectric focusing, immobilized pHEEE ch paper will have 9 questions-out of which - student has 10
gradient, ultra centrifugation (velocity and density gradient), ELISA'§ it S queédtions including the question Ne.l whieh will be com-

Unit-111
Embryosac-Basic types snd- their-inter-relationships,
structural aspects of embryosac development. Endosperm—In-
lationship of the major types of endosperms, eytology and role
nbryo development, Embrye-Major types, embeyogenic laws;
mmparison of Soueges and Johansen's system; physiological factors
_—_-'h lling growth and differentiation of embryo;

| Unie-IV
_ulpnmlxis——gcnogcnusta androgenesis, agri-horticultural impor-
Embryglogical features of the following-families : Santalaceae,
fanthaceae, Podostemaceae, Cucurbitaceae, Scrophulariaceae,

and RIA. ary. The question No.1 will carry 20 marks and will be of sessek
Paper-XI (¢) : Advanced Morphology aud Morphogenesis-1 & WT}‘FE of questions %memﬁhq
Schemes of Examination Max.Marks : 100 & SWLEPE, O word-Type-and-fit-in-the blanks-type, ) A

b e T |

Each paper will have 9 questions, out of which a studen: has 10 @ ‘
Development und morphogenesis-shoot apex the apical cell,

attempt 5 questions including the question, No.1 which will be com- -;_:__:'

B el oy wur willed
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meristem, the subcelluar and biochemical structure of the meristem.
The mechanism of primordium mitiation transition 1o flowering,
growth and formation of organs. Experimental work on apical
meristem, meristem culture and virus free plant, histochemical stud-
ies on apical meristermns.

Unit-11

The phenomenon ofmorphogenesis-correlation, polarity, sym-
metry, differentiation, regeneration.

Morphogenetic factors : Physical, mechanical, chemical and
genetic factors. molecular basis of morphogenesis in plants with
special reference to work done in Arabidopsis.

Unit-I11

Somatic ¢mbryogenesis-survey of somatic embrydgenesis in
angiosperms, direct somatic embryogenesis and embryogenesis from
callus and protoplasts, cytology, physiclogy and genesis of somagic
embryogenesis nutritional factors, hormonal factors and embryo res-
cue in wide hybridization.

Micropropagation advances and synthetic seeds.

Cell plating technique and isolation of mutant cell lines,
auxotrophic mutants.

Mechanism involved. in cell c.ultum mutants.

Suspension culture and growth studies.

Unit-1V

Microtechniques for plamt cuoltures. Fmauuu (FAA and
glutaraldehyde) and embedding in paraffim and GMA, equipment and
histological procedures. *Trapsmission and scanning electron
microscopy for plant protoplasts and cultured cells and tissues.
Endosperm and ovary culture, control of fertilization, experimental

. work on embrvolegy of parasitic plants. Rele of plant tissue cultuse

in crop improvement,
Paper-XI (f) : Biosystematics of Angiosperms-1

Schemes of Examination MaxMarks 1 100

Each paper will have 9 questions, out of which a student has o
attempt 5 questions including the question Mo.| which will be com-
pulsory. The question Mo.1 will carry 20 marks and will be of sevecak
short abjeetive-type of questions such~as mulbiple-choice-type-one
fine-answonLype,-ane-word-type-and-fitt-inthe-blanks_type. \ 051,

o ,&.m{ o’b—,ﬂ_m W mrdh
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Unjz-1

e

A 1% nmnponenm and principles of taxonomy, Alpha ard Omega
taxonemy, documentation, scope, significance and relationship of
experimental and orthodox taxonomy, Evelutionary taxonomic clas-
sifigution.

Unit-T1
Botanical gardens and Arboreta, Information from plart geogra-
phy, Indian plant geographical regions, Role of Herbaria in taxonomy.
Taxonomic literature, Taxonomic resource information (Daty aughy-
sis coding of characters, statistics),
Principles, rules, rank of plant nomenclatue, AGBN---Prnciples
and important rules, type method, Principle. of priority.and its limi-
tation, Name of hybrids and cultivars, Concept of Biocode.
Unic-1H
Bivsystematics Procedures : Steps of biosystematic studies,
Biosystematic categories—Palynology, Cytology, Embryology,
Anatomy and Histechemistry.
Unit-IV
Numerical taxenomy : Principles, Serum diagnosis Concepts,-
Phymchemisn'y Operational taxenomic units (OTU), Date process-
ing and taxonomic, studies, Taxometric methods for study of Popu-
lation variation and similarity—Coding,: Cluster analysis, cladistics.
Paper-XII (f) : Biosystematics of Angiosperms-11,
Schemes of Examination Max Marks : 100
Each paper will have 9 questions, out of which a student has to
attempt 3 questions including the guestion No.l which will be com-
pulsory. The question No.1 will carry 20 marks and will be of several

shc—ﬂ objective- Type of questions sueh-as-muliple.choive-type ene
Unit-1

Experimental tuxonomy-Scope, and Significance, Experimen-
tal categories. Relationship in experimemtal and arthodox axonomy,
Synthetic theory of evolution.

Unit-11

Concept of species, speciation, species classificatior, Concept
of characters—analytic versus synthetic character, qualitative versus -
fuantitative characters, good and bad characters, Taxonomic charac-

wiath e
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ter—Character weighing. Characters variation, its role in speciaticn
and isolation,
Unit-111

Concept of population, ity significance, pattern of phcm:'nc vari-
ability, Geographical variability, Transplant experiments. Genotype—
environmental interaction, Plasticity, Variation—cause of variation
in population, Range of tolerance and phenotypic plasticity,
Ecotypes—origin and differentiation, Taxonomic significance of
ecolypes.

Unit-IV

Experimental taxonomy and hybridization, Role of hybridiza-
tion in evolution, Stabilization 'of hybrids and amphidiploidy,
introgression and s¢gregation.

Method of analysis of hybrid complex, Introgressive hybridiza-
tion, Taxonomic treatment of hybrid complex. Breeding barriers,
epistasis pleiotropy. Biochemical systematics—method and princi-
ples. Systematic markers, chemotaxonomy.,

Suggested Readings:
1. Lawrence, Ci. Il. M. 1951, Taxonomy of Vascular Planis,

MacMillan, New York.

2. Davis, PM. and Heywood, V.H. 1963, Principles of Angiosperm

Taxonomy, Oliver and Boyd, London.

3. Heywood, V.H. and Moore, D. H. 1984. Current Concepts in

Plant Taxonomy. Academic Press, London.

4. Radrord, A H. 1986. Plant Fundamentals of Plant Systematics.

Harper and Row, New York.

5. Stace, C.A. 1989, Plant Taxonomy and 3iosystematics, Edward

Arme London.

6.  Woodland, D.W. 1991, Contemporary Plant Systematics, Prentice

Hall New-Jersey.

7. Mordenstam, B.. LT-Gazaly, G. and Kassar, M., 2000. Plamt

Systematics for 21st Cennury, Portland Press Lid., London.

8. Naik, VN, 1984, Taxonomy of Angiosperms. Fata MeGraw Hill,

MNew Delhi,

9. Singh, G. 1999, Plant Systematics : Theory and Practice. Ox-
ford & IBH Pvt. Lid., New Delhi

10, Sivarajan, V.V. 1991. [Reprinted 2001] ?rinciples of Plant Tax-
onomy. Oxford & IBH Publishing Co. Pvt, Ltd., New Dethi.

Pirait ol as wostdis g
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Paper-XI (g) : Biotechnology-1
Scheme of Examination Max.Marks : 100
Each paper will have 9 questions, out of which a studznt has 1o
attempt 5 questions including the question No.! which will be com-
pulsory. The question Wo.l will carry 20 marks and will be of sewerat
short ubjeetive: type of questions such-as-multiple-choico-type, one
WMMMWHMMMW it AT

The concept of totipotency and. history of development of plamt
tissue culture from Haberlandt to the present develepment of differ-
ent PT'C media and their nutritional components.

Plant tissue culture laboratory—Tfacilities, o
agement, media preparation and handling; Sig

u .

Pathways of plant g
buds, ndvuntitiﬂuu_.‘s_:

dicots. Cumf’er somatic embryogenegis.
Unit-111

Pollen embrvogenesis—Discovery nfan:lhnc
anther and pollen culture in dicots and monocots ¢ )
embryogenesis. cytology and of pollen embryogencsis. stages 6§
development. Haploids for breeding aud selection of mutants.

Isolatign and culwre of prumplasts of grasses review of work
done with special refercncte 1o rice, wheat and maize.

Propagation of. omamental plants by tissue culture, Application
of tissue culture in forestry,

Microrpropagation adyanees and syathetics seeds, use of ELISA
methods to certify pathogen free plants.

3 Cait-1V

Duantification of tissue culture procedures :fresh and dry

gulture density by cell counr, packed cell volume mitotic

pcliniques for plant eultures-fixation (FAA and
) and embedding in paratfin and GMA, equipment and
ocedures. Transmission and scanning electron
plant protoplasts, cells and tissues.
ipocedures for chromosome analysis.
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Paper-X11 (g) : Biotechnology-1I
Scheme of Examination Max.Marks : 100
Each paper will have 9 questions, out of which a student has to
attempt § questions including the question No.1 which will be come
pulsory. The question No.| will carry 20 marks and will be of several
short-objective Type of questions such-ss-multiplo-choice-typesone

MWOMWMHWW WA
o Nt of 2e Wordd Uil

Transgenic plants—the concept and history of developements
of transgenesis in plants.
Agrobacterinm—mediated ransformation.
Unit-11
Direct DNA transfer into intact plants cells—microprojectile,,
bombardment and chemical uptake of DNA by plant protoplasts
" Tools for gemetic transformation—Transformation vectors,
promoters, terminators and markers and reporter genes.
Unit-I01
Regulation of heterologous gene expression—factors affiect-

ing gene expression, introns, plants transcriptional factors, gene si-

Jencing, antisense RNA.

Transgenic approaches to crop improvement—protection
against biotic {virus, fungi, bacteria, nematode, insect, weed) and
abiotic stress (salinity, drought, cold, metals), Nutritional quality
improvement-golden rice and other developments. Extension of flower
life, pigmentation and fragrance.

Unit-IV

Manufacture of valuable products—antigens, antibodies, ed-
ible vaccines, enzymes, proteins.

Benefits and risks of producing transgenic plants—IPR and
regulatory requirements, field testing and regulations to release
transpegic plants in India.

Skeleton Paper

M.Sc. (Final) Special Paper Adv. Plant Pathology

Practical Examination

Time : 4 hours M.M. : 100
QXNo. Questions Marks

allotied
1. (2} Study the diseased plant material ‘A’

provided; make histopathological investigations.

e e —— B
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Draw labelled drawing and identify the pathogen

. Biving reasons. 10
{ij] Stwudy and identify the mycoflora from the given
L matedal. =
2. Give suitable drawings make a suitable preparation so
as w study the given material ‘C” identify giving reasons. 10
3 Study the external morpholagy, histopathology and
development stages of given material D' Draw labelled
&i:uﬁams, Identify the causal organism. 1
4. Galiberate your microscope with the help of micrometers
and measure spores and determine the mean size. 10
3 From given-plant material isolate virus free plantler
through apical meristem culture.” Briefly describe the
procedure &
6. Stain the given bacterial sample and ideapty 4t as
— positive or pegative, Write in big
7. Viva-Voce. R
B. Spots (Four) . o
9 Practical record. s
Skeleton Paper T R
%
M.Se. (Final) Special Paper-Sced .
Technology and Seed Pathology
Practical Examination
Time : 4 hours M.M. ¢ 100
Q.No. ' Questions Marks
allotted
1. Study the morphological and anatomical features
of given seads. . 20
A Study the sced-borne mycollora of given sced sample 25
3 Delermine the focation of pathogen in different
components of given symptomatic seeds. o
L or
. Estimate the spore load in given seed sample.
B Examine the viability of seed lot, 10

MStudy the tranmission of pathogen in infected seedling.
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or
Examine the seed disorder in given seed lot.
or
Examine the seed sample for physical purity

3. Spats 1-5 10

é. Viva-Voce 10

% Practical Recaord 5.3

Skeleton Paper
M.Sc. (Final) Practical Examination
SPECIAL PAPER : ADVANCE ECOLOGY

Time - 4 hours M.M. - 100

|. Determine organic matter content of the given soil sample by
Walkely & Black method. 25
or
Determine the dissolved O, in a given water body by Winkler
iodometric method. _

2, Prepare the glycerin mount of the given plant materials explain-
ing their anatomical adaptations in relation to habitat. 25
or
Study the various types of trichomes and their rolling mecha-
nism to withstand during drought of given plant material.

% Determine the total hardness of the given water sample, 10

4, Determine pH of the given soil sample by pH meter, as
ar
Determine the conductivity of the given soil sample

5.  Comment upon the spots (1-3) 10

8. Practical Record 15

7. Viva-Voce 10

Skeleton Paper
M.Sc. (Final) Adv. Plant Physiology
Practical Examination
Time : 4 hours ' M.M. 100
) .No. Questions Marks
allotted

(a), Perform the physiological exercise given to you
" and write the object, materials and methods,

Syilfabus': M.5c. Botiwy « $9

theory, observations results and precautions. 23
{by Write the details of the principle involved in
the given exercise o — 5
% {2} Perform the p-hys;ﬂ]ngicarsxem% ‘Ft'-'?uu :
and write the object, matm‘:.als a.ud meﬂmda
theory, observations,. res . 25
(b) Perform test(s) formmme‘mbaﬂw(s}
the given-malerial, gy 5
3. Comment 4pan-Spois. 1. -& 2 5
4. Pracnical Record 10
5. Viva-Vocs 15

) Skeleton Paper
ML.Se, (Final) Special Paper Herbarium and Adv, Taxonomy

Practical Examination

Time : 4 hours

QNo.

or.'

Study the
by means of sed

out the feawres of g

L=

Make Palynological study
A, B and C. Draw labelled =k

M.P.C, formula,

Study the anatomy of one of the
and mention characters of systematic impmtmm‘t_ .'m

or

Study the floral anatomy by means of serial TS., nf’
One of the materials A,B and C. Make a labelled sketch,

oy

Write 4 taxonomic description of any one of the twigs,

A, B and C on the Flora Indian pattern. Key out these to

the level you can.

20

e
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v With the help of suitable preparation make detailed
morphological studies of chromosomes in the given

material D. 06
f. Prepare a synenymy on the basis of herbarium sheets

studied, Find out the basionym and mention the correct

name with reasons, 07
T Comment upte the spots 1-6 12
B Viva-Vooe 10
g Fecord and Sessional Work 17

Skeleton Paper
M.Sc. (Final) Practical Examination
Special Paper:- Adv. Morphology of Angiosperms & FL
Morphogenesis.

Time : 4 hours 'VIM 2100

1. Cut serial transverse sections of the wax embedded material
. provided and submit two well prepared slides. Write the proce-
dure followed briefly. 2
Study the seed Coat and anatomy of the seed provided. Identify the
seed and classify it according to Corner's/Martin's system. 20
Make an acetolysed preparation of the poilen grains from the
material and describe the pollen morphology and identify the
pollen rypes. 12

4. Dissect out and mount at least two stages of the endosperm?
embryo from the material provided, make suitable mounts and

E2

L

labelled diagrams. 1N
3, Count the cells in the given suspension culture using haemocy

to meter, 1C

or

Piate the cells from the suspension culture using cel] plating

technique.

or

Demonstrate the inoculation of the anthers explant on the cul-
ture medium. .

6. Comment upon spots | to 5 34}
7. Viva-Voce oo 10
8.

Practical Record 15

|
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M.Se. (Final) Papers VII, VITI, IX & X
Practical Examination
’ ) MM 200

FIRST DAY (4 HRS.)

VII-Plant Development & Reproduction
IX-Plant Resources Ulilisation and Conserya
I {a) Make suitable preparation af

labelled diagram, and shug

special reference 10yits wase

special interest,
With the help of
seadmﬂbgu Sk
maiewﬁl-r e

Time : 4 hidd

X- Plant Ecology.
X1- Biotéchnology and Ge
4(a) Calculate the frequency/Dénsiryk
cies in the plot allotted to you by Guig
your results with Raunkier fmquf:n
{b) To investigale the water cantf:nt"mr

soil samplé.
sty QF L h
i f%ﬁﬂgmﬂ the pHichloride contenv“uxygan pqn;eninffm )
pnple. given 1o you, L . 16

rform biotechnological exercise given Io you.. | 16

: . details for the exercise given to. YoR, :s»ui ooy s
Ll Sm 5 . il el 12
psiSessionals/Project/Herbarium b 30

20
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UNIVERSITY OF RAJASTHAN
JAIPUR
RULES FOR THE AWARD OF
GRACE MARKS

UNDER GRADUATEPOST GRADUATE {MA.INISUPPLE-
MENTARY) EXAMINATIONS UNDER THE FACULTIES
OF ARTS, FINE ARTS, SCIENCE, COMMERCE, SOCIAL
SCIENCES, EDUCATION, MANAGEMENT, HOMOEOPA-
THY, LAW, AYURVEDA AND ENGINEERING & TECH-
NOLOGY.

Grace marks 10 the extent of 1% of the aggregate marks prescribed
for an examinution will be awarded to-a candidate failing in not
more than 25% of the total number of theory papers, practicals,
sessionals, dissertation, viva-voce and the aggregate, as the case
may be, in which minimum pass marks have been prescribed; pro-
vided the candidute passes the examination by the award of such
Grace Marks, For the purpose of determining the number of 25%
of the papers, only such theory papers,. practicals, dissertation,
viva-voce ele. would be considered, of which, the examination is
conducted by the University.

N.B. - If 1% of the aggregate marks or 25% of the papers works
out in fraction, the same will be raised 1o the next whole numeber,
For example, if the aggregate marks prescribed for the examina-
tion are 450, grace marks (o the extent of 5 will be awarded 10 the
candidate, similarly, if 25% of the 1otal papers is 3.2, the same
will be raised 10 4 papers in which grace marks can be given.

DIPLOMA IN PHARMACY, BACHELOR OF PHARMACY,
B.Sc. (NURSING) AND B.D.S. EXAMINATIONS

A student who obtains the required minimum pass marks in the

total aggregate but fails to obtain the minimum pass marks in (i)

two subjects, (ii) in one subject and in one practical or (iiiy in two
practicals, as the case may be, will be given grace marks accord-
ing to the following scale, provided the candidate passes the ex-
amination by the award of such grace marks.
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For | to 6 marks above

the min. aggregate .2 grace marks
For 7 to 12 marks above I : 1!

the min. apgregate

For 14 10 18 marks above

. Y hreeme ARSI "
the min. aggregate » 2 4 gracemaiks
For 19 and above the min. aggregate :5 grace marks

(i) ‘The theoretical dnd practical tests (wherever held) in a subject
will count as 2 subjects.

{i1) In case it is necessary to secure minimum pass marks in one part
of'z subject the above rule will be applicable as follows.

“Ifa candidate fils in the compulsory part of the subject as well
as in the whole subject, he will be deemed to have passed in the
subject if the greater of the two deficiencies or where the two
deficiencies are equal, one of them is covered by the grace marks
1o which he is entitled under the rules.

bt

No grace marks would be awarded 10 a3 candidate who appears in
part/supplementary examination.

C. M.B.B.S. AND B.AS.L.P. (BACHELOR OF AUDIOLOGY,

ﬁﬂtﬂ AND LANGUAGE PATHOLOGY) EXAMINA-
TONS

The grwce marks upto a maximum of 5 marks will be awarded o a

student who has failed only in one subject (Theory and/or practi-
cal) but has passed in all other subject.

Zf:f‘.‘li':‘ND grace marks would be awarded 1o a candidate who appears in
Fpart/supplementary examination.

ward ni: grace marks will be deemed 1o have obtained the
ssary minimum for a pass in that paper/practical or in the
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aggregate and shown in the marks sheet to have passed by grace.
Grace marks will ot be added to the marks obtained by a candi-
date from the examiners nor will the marks obtained by the candi-
date be subject to any deduction due to award of grace marks in
any other paper/practical or aggregate.

If a candidate pagses the examination but misses First or Second
Divisian by one mark, his aggregate will be raised by one mark so-
4 to entile him for the firstor second division, as the case may be.
This one mark will be added to the paper in which he gets the
least marks and also in the aggregate by showing +1 inthe tabula-
tion register below the marks actually obtained by the vandidate.
The marks entered in the marks-sheet will be inclusive of one
grace mark and it will not be shown separately.

MNon-appearance of a candidate in any paper will miake him ineli-
gible for grace marks. The place of a passed candidate in the ex-
amination list will, however, be determined by the aggregate marks
he secures from the examiners, and he will not, by the award of
grace marks, becorme entitled to a higher division.

Distinction won in any subject at the examinatign is not to be
forfeited on the score that a candidate has secured grace marks to
pass the examination.

Note: The prace marks will be awarded oaly if the candidate appears

in all the repistered papers prescribed for the examination.

e —_




