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M. Sc. Previous

Paper [ Cell & Molecular Biology of Plants

Paper 11 Cytology, Genetics & Cytogenetics

Paper 111 Biology & Diversity of Lower Plants: Cryptogams
Paper IV Taxonomy & Diversity of Sced Plants

Paper V Plant Physiology & Metabolism

Paper V1 Microbiology and Plant Pathology

M.Sc. Final

Plant Morphology, Developmental Anatomy and Reproductive Biology

r

Paper VI
Paper VIII Plant Ecology

Paper IX Plant Resource Utilization & Conservation

Paper X Biotechnology & Genetic Engineering of Plants & Microbes
Paper X] | Elective |

Paper XI1 Elective I}

Elective Papers XI & XII

Papers X1 (a) : Advanced Plant Pathology |

Paper X1l (a) - Advance Plant Pathology I]
OR

Papers X1 (b) Seed Science and 'lechnology ]

Paper X1l (b) Seed Science and technology Il
OR

Papers Xi(c) - Fensystem Ecolony
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Papers X114+

Paper X11 (d)

Papers X1 (e)

Paper X1I (e)

Papers XI (f)
Paper XI1 (f)

Pa.pers X{g) :

Paper XIl (g)

OR
Advanced FFiznt Physiology |
Advanced Plant Physiology 1l
OR
Advanced Morphology and Morphogenesis- |
Advanced Mormphology and Morphogenesis- Il
OR
Biosystematics of Angiosperms I
Biosystematics of Angiosperms H
OR
Biotechnology- 1 .

Biotechnology- Il -
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M.Sc. (Previous) ¥
Fhere will be six papers m theory. each of three hours duration, 100 mark- +:ch and two

practical’s carrying 150 marks each (10% marks are reserved for viva and |3% records in
each examination). Each practical examination will be of 6 hours duration 10 be completed in

one day.

Each theory paper will have 9 questions, out of which a student has 1o attemp: 3 questions
and the question No. 1 will be compulsory. The question No.1 will carry 20 marks and will

be of short type of questions with a limit of 20 words.

M.Sc. (Final) =~ =~ = - o
2

There will be six papers, four compulsory and two elective in theory of 3 hours duration

carrying 100 marks each and 1wo practicals each as follows:

I. Practical for compulsory papers of 200 marks of 8 hours duration to be

completed in two days. , _
il. Practical for elective papers-100 marks of 4 hours duration to be completed in

one day.
Each theory paper will have 9 questions, out of which-a student has to attempt 5 questions

and the question No. 1 will be compulsory. The question No. 1 will carry 20 marks and will
be of short type of questions with a limit of 20 words. :
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Unit [

Intredi:ction - Gymnosperms, the vessei-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 distribation in India.

Brief account of the families of Pteridospermales (Lyginopteridaceae, .- Medullosaceae,

Caytoniaceae and Glossopteridaceae). General account of Cycadeoidales and Cordaitales

Structure and reproduction in Cycadales, Ginkgoales, Coniferales, Ephedrales, Welwitschiales

and Gneiales.

Umit I

TAXONOMY OF ANGIOSPERMS

J

)

L )

Faxonomic tools and techniqués: Herbariunt, serological,

Atms, components, and principles of Taxonomy: Alpha and Omega Taxonomy,

documentation and scope.
Systems of Angiosperm classification: Cronquist, Dahlgren,Thorne and APG-IL.

International Code of Botanical Nomenclature: Principles, rules and recommendations;

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

Unit I
Numerical Taxonemy- Principles, comcepts, operational taxonomic:umits  (OTU), “data
processing and taxonomic studies, taxmmetric methods for study of population variation and

similarity- coding, cluster analysis, cladistics. cladogram.

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

Molecular technique, GIS and"

Mapping biodiversny
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Unit IV

Taxonomic evidences: Morphology, Anatomy,  Palynology, Embryology. Cytology,

Phytochemistry and Genome analysis.
Phylogeny of Angiosperms: Ancestors of Angiosperms, time and ‘place of origin of

Angiosperins; habit of Angiosperm, primitive living Angiosperms, inter relationship among the

€ -
“ .-

major group of Angiosperms. -
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Suggested Readings

Bhainagar, S.P. and Moitra, A. 1996 Gyvmnosprms. New Age
International Pvt. Lid., New Delhi. .

Cole, A 11969, Numerical Taxonomy, Academic Press, London,’

Davis, P.H. 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, HJ. 1971. New Concepts in Fiowering Plant Taxonomy.
Hieman Educational Book Ltd., London.

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

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

Jones, A.D. and Wilbins, A.D. 1971. Variations and Adaptations in
Plant Species. 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

Anatomy X. Gebruder Bortraeger, Berlin.

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

Solbrig, O.T. and Solbrig, D.J. 1979. Population Biology 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. Divessity and Classification of Flowering Plants.
Columbia University Press, New York. .
Woodland, D.W. 1991. Coutemporary Plant Systematics, Prentice Hall,
New Jersey.
Suggested Laboratory Exercises

Gymnosperms )
I. Comparative study of the anatomy of vegetative and reproductive

pans of c¢ycas, Ginkgo, Cedrus, Abies, Picea, Cupressus, Araucaria,

Cryptomeria, Taxodium, Podocarpus, Agathis, Taxus, Ephedra and Genetum.
~ 2. Study of important fossil

specimens.

Eymmosperms from prera-ed slides and -




Angilusperms

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

(1} Ranuncu{aceae, (2) Cappagidaceae, (3) Portulacaceae, (4)
Caryophyllaceae, (5) Malvaceae, (6) Tiliaceae, (7) Sterculiaceae, (8)
Zygophyliaceae, (9) Rhamnaceae, (10) indaceae, (11) Leguminosae, (12)
Combretaceae, (13) Myrtaceae, (14) aicurbitaceae, (15) Umbelliferae
Apiaceae, (16) Rubiaceae, (17) Asteraceae, (18) Primulaceae, (19)
Plumbaginaceae, (20) Asclepiadaceae, 2 1.§-Convolvu!aceae, (22) Solanaceae,
(23) Boraginaceae, (24) Polemoniaceae, (25) Acanthaceae, (26) Pedaliaceae,
(27) Martyniaceae, (28) Bignoniaceae, (29) Labiatae, (30) Nyctaginaceae, (31)
Polygonaceae, (32) Chenopodiaceae, (33) Amaranthaceae, (34) Aizoaceas,
(35) Molluginaceae, (36) Euphorbiacesg, (37) Commielinaceae and (38)

4. Description of a species based on various specimens to study
intraspecific variation: a Collective exercige.

5. Description of various Species ofa genus; location of key characters
and preparation of keys at generic level,

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

Field trips within and around the campus; 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 inthe taxonomy
of some appropriate genera. :
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& REPRODUCTIVE BIOLOGY

Unit §
Introduction: Unique features of plant development, differences between animal and plant
evelopment
Seed germination and seedling growth: Metabolism of proteins and mobilization of food
reserves, tropisms during seed 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 I1
Leaf growth and differentiation: Inception, phyliotaxy, contro} of leaf form (leaf meristems
and other factors), differentiation of epidermis (with special reference to stomata and trichomes)

and mesophyll. kranz anatomy, Leaf traces and leaf gaps, transfer cells.

Root - development: Organization of root apical meristem- (RAM),  vascular. .tissue
differzentiation. 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 struciure, spermoderm patterns.

Unit 111

Reproductlon © Vegerative options and sexual reproduction, ﬂnvm development, genctics of

R e R S BT SR

floral organ differentiation, homeotic mutants in Arabidopsis and Anurhmum sex determination.
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Mow pnndciophyiy Drrechine ar WHRGCTS, Ui 5O, Suld el fapelune, po
development and gene expression, male sterility, sperm dimorphism and hybrid seed production,
pollen wermination, pollen tube growth and guidance. polien storage. pollen allergy, pollen
embryos.

Female gametophyte : Ovule development, megasporogenesis. organization of the embryo sac,

structure of the embrvo sac cells.
Pollination, pollen-pistil interaction and fertilization : Floral characteristics, pollination
mechanisms and vectors, _structure of the pistil, pollen-stigma interactions, sporophytic and
gametophytic self-incompatibility (cytological, bio'chemical and molecular aspccts), double
fertilization, in vitro fertilization.

Unit IV
Sced de\ elopwent and fruit growth : Fndmperm de\vlopmem , embryvogenesis, cell linesges
during late embryo development, storage proteins of endosperm and embryo

Polyembryony, apomixis, embryo culture, dynamics of frui growth, biochemistry and

molecular biology of fruit maturation.
Latent life - dormancy: importance and types of dormancy, seed dormancy, overcoming seed

dormancy, bud dUHlld!lL'\.
Senescence and programmed cell death (PCD) : Basic concepts, types of ccll 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: Physnology 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.

New York.

10. Raven, P.H., Evnt, R.F. and Fichhorn, S. 1992. Biology of Plants (5th edition). Worth, New

York -
- Salisbury, P.B. and Ross, C W. 1992 Plant Physiology (4th edition). Wadsworth Publishing,

Belmaont, California.
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Cambridge University Press, Cambridge.

I3 Bhonwani. €S, and Bhatnagar, S.P. 2000. The Embryology of Angiosperms (4™ revised and
enlaiged edition). Vikas i’ublishing House, New Delhi.

14. Fosker, D.E. 1994. Plant Growth and Development. A Molecular Approach.

Academic Press. San Diego.
I5. Howell, S.H. 1998. Molecular Genetics of Plant Developmem. Cambridge University press,

Cambridge.
16. Leins, p_, TucKer, S.C. and Endress, P.K. 1988. Aspects of Floral Dcvclopment_, J. Cramer,

Germany.
17. Lyndon, R F. 1990. Plant Development. The Cellilar Basis, Unnin Byman, London.

18. Murphy, T.M. and Thompson, W.E, 1988. Molecular Plant De\‘/elopmem. Prentice Hall, New -

Jersey. -

19. Proctor, M. and Yeo, P. 1973. The Pollination of Flowers. William Collins Sons,London.

20. Raghavan, V. 1997, Molccular 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.

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

25. Shivanna_ K R and lohri, B.M. I9RS. The Angiospcrm Pollen : Structure and

Function. Wiley Eastern Lid.. New York.

26 The Phant ¢ el) Special Tssue on Reproductive Biokoiy of Plants. Voi. 5( 10) 1993,
oy
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Suggested Laboratory/Field Exercises

P Study of hiving shoot apices by dissections using plants such as Tabernaemontana, 4lbizia

2 Study o7 cvtohistological zonation in the shoot apicer menistem (SAM) in sectioned and
double-siained permanent slides of a suitable plant . Examination of shoot apices in a
monocotyiedon in both T.S. and L.S 1o show the origin and arrangement of leaf primordia.

3. Study of alernate anc distichous, alternate and superposed, opposite and superposed, opposite
and decussate leaf arrangement. Tvamination of rosette plants (Launaea, Mollugo, Raphanus,
Hyoscyanius etc.) and induction of bolting under natural conditions as well as by GA treatment.
4. Microscopic exammatxon of vertical sections of lea\es such as Eucajyptu_g FICIIS Mango
Nerium, maize, grass and wheat to understand the internal sta~yyre of leaf tissues and trichomes,
glands etc. Also study the Ieaf anatomy C3 and C4 of plants. |

5. Study of epidermal peels of leaves such as Coccinia, Tradescanc, ey 1o study the
development and final structure of stomata and prepare stomatal index.

6. Study of 1vpes of stomata in plants belonging to different families.

7. Study of whole roots in monocots and dicots.

8.Examinatian of L.S. of root from a permanent preparation to understand the organization of
root 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.

I .Study of primary and secondary tissue differentiation in roots and shoots.
12.S1udy of seed coat types- Pisum, Cucurbita, wheat.

13. Study of vascular fissues by clearing technique .. :

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

I'5. Examination of modes of anther dehiscence and colfection of pollen grains for
microscopic-examination (maize, grasses, Cannabis sativa, Crololoria, Tradescantia, Brassica.
Petunia, Solanum melongena, etc.)

16. Study of wall layers of anther.

17. Tests for pollen v iability using stains and in vitro germination. RS

18. Pollen gernunation using hanging drop and sitting drop cultures, suspension culture and

surface culiure.

(Aogdcmlcl an
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20 Study of ovules in cleared preparations, study of monosporic, bisporic and tetrasporic types
ol embne sec developmenit threugh examination of permanent. stained serial sections.

< bizie sidy of several types of fiower with different poilination mechanisms.

22 Lmasculanon, bagging and hand pollinatior, 10 stucy pollen germination.

23. Study ¢f nuclear and cellular endosperm through dissections and staining.

24 dsolzhar of zyvgotic globular. heart-shaped, terpedo stage and mature embryos from suitable

seeds
25.Polyembryony in citrus, jamun (Syzygium cumim) eic. by dissections.

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

o

Suggested Readings. (for Laboratory Exercises)
. Shivanna. K.R. and Rangaswamy, N.S. 1992 Pollen Biology : A I.ahoreso-;

Mannual, Springer-Verlag, Berlin-Heidelberg (and references therein).
2. Chopra, V. L. 2001. Plant Breeding : Theory anu ruvsien. wxtord IRH Pur. Ltd., New Delhi.

3. Chopra, v. L. 200}. Plant Breeding: Field Crops. Oxford IBH Pwt. Lid., New Delhi
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Paper VIII. PLANT ECOLOGY
Unit ]

Science of Lcology. tmroduciion 10 ecology, evolutionary ecology, ecological models:
Population: Characteristics of population, population size and exponential growth, limits of
population growth, populatien dynamics, Jife history pattern, fertility rate and age structure,
population growth. Competition and coexistence, imfa-speci.ﬁc interactions, ingcr_spcciﬁc
interactions, scramble and contest competition modcl, mutualism, commensalism and
allelopathy, prey-predator interactions.

Vegetation organization: Concepts of commuflity and continuum, community coefficients,
interspecific associations, ordination, species diversity and pattern diversity in community,
concept of habitat and €cotone, ecological niche,

Unit IT

Vegetation development: Temporal changes (cyclic and non-cyclic). 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: Nature and size of ccosystem, comperients of an €cosystemn (producgrs, consumers
and decomposers), Gr azing (grassland) and Detritus food chain in freshwatcr ccosystems, food
webs, Ecological energetic: Solar radiation and energy intakes at the earth’s surface, energy flow
models, Productivity of various ecosystems of the world and global biogeochemical cycles of
carbon and nitrogen. Euw«dw (AN Cen

| T Unitmi

Ecosystein sability: Concepr (resistance and resilence), ecological perturbations (natura) and

anthropoyenicy and thew impact on plant and veosystems, Restoration of degraded ccosystems,

corte et ptantinvasion 1 CNLENDACE ASSCANMNCNL COn e res torati oo
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Biomes. Biodiversity: Major biomes of the world and Impact of changing climate on biomes.

Biodicersiy
asse
related international conventions, diversity indices, [UCN Categories of threat, Hot spots.

Conse
organizations, sustainable development, natural resource management in changing environment,

molecular ecology, genetic analysis of single and multiple Ppopulation, molecular approach to

behavioural ecology, conservation genetics.

Energy: Sources, Fossil fuels, Nuclear fuel, Sofar Energy, Fuel Cclls, Riomass, Hydropower,

Wind Power, Geothermal, Tidal & Wave energy, Energy conservation

s¥ment ifocal. national and global), speciaiton and extinction, Biodiversity act of India and

Concept & level. role of brodiversity in ecosystem function and stability

Unit IV

rvation: Conservation (ex-situ and in situ) and management, International Conservational

Suggested Readings

I
2.

Smith, R.L. 1996, Ecology and Field Biblogy, Harper Collins, New York.
Mulicr-Dombois, D, and Ellenberg, H., 1974. Aims and Methods of Vegetation Ecology,
Wiley, New York. | :
Begon, M. Harper, J.L. and Towmsend, C.R. 1996, Ecology, Blackwell Science, {
Cambridge, U.SA. _ : |

Ludwig, J. and Reynolds, J.F. 1988. Statistical Ecology. John Wiley & Sons.

Odum, C.P. 1971. Fundamentais of Ecology, Saunders, Philadelphia.

Odum, E.P. 1983. Basic ECOlogy, Saunders; Philadelphia.

Barbour, M.G., Burk, JH. and Pitts, W.D. 1987 Teirestrial Plant Ecology,
Bcnj:!mi|l/C|l|rlrrli|)gs Publication Company, California.

Kormondy, E.J., 1996 Concepts of ecology. Prentice-Hall of India Pvt. l.td.. New Delhi.
Chapman. 11 and Reiss, M. 19887-"?:36675@)",‘Wiinciplc&andw}\pplicalions. Camgridgé

University Press Cainbridge. U K.

10 Molan, 18 and Bidlhaez, S 1997 Susiainability Indicator. fohn Wily Sons, New York.
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biotic pathogens, Pathogen factors in :
disease development. Penetratign, infection and pathogenesis. Physi- @
ological specialisation in phytopathogenic microbes.
Unit-T . :
Host factors in diseasevdevelopme_nt : Inoculum Potential,
Phenomena of resistance and susceptibility. Protective and defence 8
mechanisms in plants, Phytoalexins. Breeding for disease resistance.

Environmental factors in disease development : Epiphytotics
and plant disease forecasting, ' )
Unit-ITY S ®
IPM; Application of biotechnology and infornmation technology |
in pest management, - 1
Molecular Plant Pathology : Molecular diagnosis, identifica- §
of genes and specific molecules i disease development, mo-
lecular manipulation of resistance. Non:parasitic disenscs and con- 3

. Unit-Tv

Principle of Plant Protection, Physical, Chemical and biologi- §
cal control of plant diseases, , .

Classification and anatomy of galls : Some insect induced §
plant galls of Rajasthan, mechanism and physiology of insect galls.

Paper-X11 (2) : Advanced Plant Pathology-IT

Scheme of Examination * MaxMarks : 100

Each paper will have 9 qQuestions, out of which a student has to
attempt 5 questions including the question No. | which will bs cowm-

pulsory. The question No, | will carry 20 marks and will be of

Several- short ebjective type of questions L

Vo atha Linit oo,

i A~ .
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. Nematology : Brief history, Classificatio fication of
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Pap ~% (b): SEED SCIENCE & TECHNOLOGY- 1

UnitI
History of seed testing and its importance to agriculture, aims of seed testing, Seed- definition
and its types. Sampling of seeds, purity analysis (physical and genétical)‘, seed moisture content,
germination test, rapid test of viability and evaluation, seed]mg evaluation, various methods of
seed separation, cleaning, drying and Seed proccssmg plant and its process.

Unit I1

Gross architecture of sced structure of angiosperms, identification and structure of seeds of

nmportant crop plants with special reference to Rajasthan (wheat, pearl miliet, mustard, gram,
pea) and ldentification of designated objectionable weeds at seed level. Physiology of seed
germination; seed and seedling vigour. :

Unit I |
Principles of seed production, seed production in self and cross pollinated crops; hybrid seed

) production. Production of foundation aﬂd certified seeds; synthetic seed, terminator seed

technology, Seed storage methods, principles for safe seed storage, effects of storage,
mycotoxins- major groups, detection and detoxification, Deterivration of seeds in storage by
micro-organisms, insects and rodents; control of seed deterioration.

Unit IV
Seed certification standards and quarantine regul»étioms. Intemational cooperation, International
Seed Testing Association - Rules and recommendations, Certificates, other seed certificates;
Indian Seeds Act and recent amendments, National and Regional Seed Corporations of India -
their organisation, aims and functions. National and Intemational Co-operation in Seed

Pathology. Sanitary and phytosanitary (SPS) agreements of WTQO.

List of suggested Practical exercises:

1. Structure of seeds of some crop plants (wheat, pearl millet, mustard, gram, and pea).
Preparation of inventory of designated objectionable weeds at seed level and

[

identification.
3. ldentification of seed coat cracking.

4. Study of physical purity of seed sample.




>

hN

~ .

. ;?.tﬁdy of seed germination, seedling abnormality and seedling index.
. Determination of moisture content of seeds.

5

6

7. TZ test for seed viability

8. Assay of enzymes in crop seeds.
9

Preparation of synthetic seeds.

10. Localization of starch, protein, lipids, tannins, phenols and lignin in seed sections.
11. Isolation and identification of storage fungi. A

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

Suggestéd Readings:

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

I. Agrawal, R.L. 1980. Seed Technology. Oxford and IBH Publishing Co. Pvt. Ltd.
New Delhi. |

2. Anonymous (1985, 2014). International rules for seed testing. International Seed

Testing Association (ISTA). http://www seedtest.org/en/home.html;

http://www.seedtest.or; content---1--1083_html

3. Bewley, J.D. and Black, M. 1983. Physiology and Biochemistry of Seeds in
Relation to Germination. Volume | & [l. Springer-Verlag, Berlin, Heidelberg,
New York.

4. Copeland, L.O. 1976. Principles of Seed Sci. and Technology Minnesota, USA.

nf/international-rules-

5. Khare, D. and Bhale, M.S. (2014). Seed Technology. Scientific Publishers (India), -

Jodhpur. Revised 2™ Ed. .

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

7. Neergaard, 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. | and Winton, K. B. (1932-1939): The structure and composition of

foods. Vol I and I1: ;lohn Wiley and Sons, Inc., New York. . m
- <
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Paper XII (b): SEED SCIENCE & TECHNOLOGY -1I

Unit 1

Introduction and importance of Seed Pathology in modern agriculture. History of Seed
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).

Unit II

Mechanism of seed infection and its types, environﬁment 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-bome diseases of some important crops with partictii refarnce to the state of Rajasthan
and India. Typical case of infection by: fungi (wheat- smuts and bunts, Sesame-charcoal rot;

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 111

Seed-borne inoculum, inoculum density and assessment of seed borne inoculum in relation to

plant infection, epiphytotics due to seed borne inoculum, disease forecast based on infected seed

samples, tolerance limits of seed borne pathogens.

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

plant, factors affecting seed transmission.

*
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Unit IV

principles of control, seed treatments (physical, chemical

Management of seed-borne disease,
ents, major seed treatments for important

and biological), mechanism of action of seed treatm
seed borne pathogens and their methods of application.

List of suggested Practical exercises:

Dry seed examination of seed lots.
Isolation and identification of seed-borne mycoflora by standard blotter method.
Preparation of culture media (PDA and NA).

Plating seeds on PDA/NA for identification of seed borne fungi and bacteria.
Other methods of plating e.g. deep freezing; 2,4D- blotter method,

Water agar test tube seedling symptom test.

Study of any seed borne nematode disease.

Detection of bacterial and viral pathogens in seeds.

. LOPAT tests for detection of seed- borne bacteria.

10. Nucleic acid based detection of seed borne pathogens.

11. Histopathology of infected seed samples.

12. Physical control of seed-borne pathogens. :

13. Antibiotic/fungicidal assay against seed-bome pathogens

14. Biological control of seed bomne pathogens. .

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

etc.

PNV AL

\O

Suggested Readings:

I. Agarwal, P. C., Mortensen, C. N. and Mathur, S. B. (1989). Seed-borne diseases
and seed health testing of rice. Technical Buii. No.3, Danish government institute
of seed Pathology for Developing Countries (DGISP), Copenhagen and CAB
International Mycological Institute, (CMI) UK.

2. Agarwal, V.K. 2006. Seed Health. International Book Distributing Company.

Charbagh, Lucknow, India.
3. Agarwal, V.K. and Sinclair, J.B. (1987).Principles of Seed-pathology, II edition

CRC Lewis Publishers, Boca Raton, New York, London.
4. Agrawal, R.L. 1980. Seed Technology. Oxford and IBH Publishing Co. Pvt. 114,

New Delhi. |
5. Agrios, G.N. 2005. Plant Pathology. Academic Press, I ondon., New York
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C Paper XI (C): Ecosystem Ecqiogy

Unit I
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 fo

rest, Forest types -Boreal, Temperate and Tropical
forests, Forest animal life ‘

Unit 11
Freshwater Ecosystems —Classification of Freshwater Habitats, Lentic: Lakes & Ponds:
Temperature and Oxygen stratification, Zonation based on li
Productivity classes of lakes, Marshes and Swatixps, Bogs,
Lotic: Springs, Streams and Rivers.

ght penetration, Flora and fauna,

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

ecosystem: Types of
Sstuaries, Flora and fauna, Estuarine productivity,

Coral reef ecosystem, Mangrove ecosystem

Unit III

‘rban Ecosystem -Urban environment and Climatic conditions, additionaj physical complexes

nodified surfaces including parking lots, roofs, and landscaping, buildings, transportation

beings as largest macro

drinking water supply,

ttworks, infrastructure and public amenities), flora and fauna (human

nsumer), Implications of urbanization: problemé of air pollutants,
ods, waste disposal. !

ral ecosystems: Rural environment and climate, physical complexes (fields, agricultural
lements and machines), Flora and fauna, Problems of discharge of chemical fertilizers,
ticides and drinking water. Management of waste, Principle; Socj\al Forestry.
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Unit 1V

- Desert Ecosystem: Desert: Definition, classification (hot and cold), physiography, desert

features, flora, fauna and water, formation, topography, distribution and characteristics of world

desert: Sand dunes: types, origin and morphology of sand dunes;
conservation of flora and fauna,

deserts; Thar
Vegetation types and plant communitics, biological production,
wild life, Succession in vegetation of western Rajasthan and coastal sand dunes, economic
importance of desert plants (general ecoqomic plan%s, medicinal, famine food plants and crops);
Saline Arid zones: Saline tracts of Rajaslhan and, plants of saline arid zones (Halophytes),

Economic and social considerations in the management of salt affected soils, afforestation in sait

iffected soils, Importance of halophytes.

vuggested Readings

I. P. L. Jaiswal, A. M. Wadhwanj and N.N. Chhabra (Eds.). 1983. Desertification and its

Control. ICAR, New Delhi. _

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

3. Subrahmanyam, N.S. and A.V.S.5. Sambamurty 2000. ‘Ecology. Narosa Publishing
House, New Delhi.

4. G. M. Masters and W. P. Ela. 2008. Introduction to environmental engineering and
sciences. PHI Learning Private Limited, New De!hi. :

5. W. P. Cunningham and M. A. Cunningham. 2002. Principles of Environmental Science:
Inquiry and Applications. Tata Mcgraw-Hill Publishing Company Limited, New Delhi

-

gested Laboratory Exercises

I. Find out stomatal index of Xerophyt?;s (Nerium, Calotropis, Zizyphus,) growing in your

locality.
- Study of trichomes of xerophytes (Zizjrphus, Lantana, Calotropis, Aerua) growing in your

locality.
- Study spread of root system of a perennial species in the soil

Study ecological adaptations of halophytes in your nearby area.

inPE:HI
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10.
i,
12.
13.

Seed Viability by T.T.C. method

Dormancy in seeds

Soil moisture and temperature at different depths

Salinity of soil sample.

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

Estimate primary productivity of a water body by light and dark bottle method
Mean leaf area of 2 plant Species growing in your area by graph method
Relative humidity by hair hygrometer

Light intensity by lux meter
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Paper X1 (C): ENVIL ~ !ONMENTAL BIOLOGY |
1§ init]
Air Pollution: Important Primary (CO, CO2 . Oxides of Sulphur & Nitrogen,H2S, Chlorine,
Particulates, Odour Producing compounds) R Secondary Air Pollutants (Smog, Acid rain,%
Primary Photochemical reaction, Formation of ozone and peroxyacetyl nitrate in air), Effects of {
air pollutants on Buildings & Monuments, plants, man and animals; Biomonitoring, Air |
pollution control (particulates and gaseous po'| utants), Green belt, Ozone depletion, mechanism |
of depletion, control strategies; “ |
Un itk
i
: |
Water Pollution: Eutrophication- Process and ( ngtrol; Oilvv Pollution, Thermal Pollution, Heavy
metal Pollution, Treatment, Disposal & Recyc {ing of Wastewaters, drinking water statidards,
Minimum National Standards
Solid & Hazardous waste management & . Resource Recovery: Solid wastes, Types,
collection, Shrinking waste streams: 3Rs (Rect iction, Recycle & Reuse), composting, energy
from waste, demanufacturing; Methods of dis; aosal Land fill, Open dumps, Exporting waste;
Hazardous waste: Definition, disposal and manag ement
Unit I
Climate Issues: Greenhouse gases (CO;, CHi , jNgO, CFCs: sources, trends and role) and
consequence of greenhouse effects (CO, fa “&flization, global warming, sea level rise,
Biodiversity erosion), Carbon footprints, Carbon : ,sé@esttation, Applications of GIS and Remote
Sensing technology in environmental studies, the 1 Suture of plaget earth.
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Policies, Regulations & related issues: Water (Prevention and Control of Pollution) Act 1974;

Air ( Itfrvémion and Control of Pollution) Act 1981; Environment (Protection) Act 1986, Wiid
Life Protection) Act 1972, Forest (Conservation) Act 1980, Biodiversity Act 2002.

Unit IV

Environmental concerns: Environment auditing, Ecological footprints, Environment Impact
Assessment, Bioindicator and biomarkers of environmental health; Environmental economics,
Ecopolitics and green policies; Ecolabel, Rain water harvesting, Orans, Indira Gandhj Canal and

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

Suggested Readings

I. Treshow, M. 1985. Air Pollution and Plant Life. Wiley Interscience.

2. Mason, C.F. 1991. Biology of Freshwater Pollution. Longman.

3. Hill, MK. 1997. Understanding Environmental Pollution. Cambridge University Press.

4. Brij Gopal, P.S.Pathak and K.G. Saxena (Eds.). 1998. Ecology Today: An anthology of
Contemporary Ecological Research. Intemational Scientific Publications, New Delhi.

5. P.K. Goel. 1997. Water Pollution: Causes, Effects and Control. New Age intemnational

Ltd., Publishers, New Delhi.
6. RK.Trivedy and P.K.Goel. 1998. An Introduction to Ajr Pollution. Technoscience

Publications, Jaipur
7. LP.Abrol amd V.V, Dhruva Narayana (Editors) 1990. Technologies for Wasteland

Development. ICAR, New Delhi.
8. G. M. Masters and W. P. Ela. 2008. Introduction to Environmental Enginecring and

Sciences. PHI Learning Private Limited, New Delhi.

Publisher, Jaipur,
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1o estimate pH, EC and Secchi Disc transparency for polluted and unpolluted water

[

S W

bodies.
To estimate Chemical Oxygen Demand of polluted water sample.

To estimate Biological Oxygen Demand of polluted water sample.

To estimate inorganic phosphorus content in watér samples collected from polluted and
unpolluted 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

water bodies. y
To estimate Total alkalinity in water samples collecied from polluted and unpolluted

water bodies.

To determine diversity indices (Shannon-Wiener, concentration of dominance, species
richness, equitability and B-diversity) for polluted and unpolluted water bodies.
Chlorophyll content of plant species ,gro..\.ningv ir. polluted (along JLN Marg) and
unpolluted habitat (Botany Departmerit).
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: Paper-X1 '{&} - advanced Plant Physiology-]
Scheme of Examinarioy ' Max Marks .
"Each paper-wil have: 9 ti

t catalysis,» metal ion catalysis,
rough proximity-orientation effect

id catalysis through traasition state bonding, lysozyme as modef
for catalytic. mechanism, “egulation of enzyme activity; feed

pd-allosteric regulation, active sites, coezymes, activators and

soenzymes, ribozymes and 3bzymes. '

; it L o € ribonucleotides (purines and |

dines), iormation gf deoxyrik uncleofides, salvage purines,

Eleotide degradation. i S

ucléotides : Biosynth

{ .
and fatSolyble vitamins, biochemical func-
in, nicotiiii atid, pantothénic acid, pyridoxin,

T ACH, vitainin A and Vitamin

. AL gl e C .

o
A’lkgiqi.(_ls'z Pyrrole, pyrrol
ingline, tropane and indoje alk
s ang functign. B
'Sai)oi‘;his" and sapogenins : Sterols, steroids, steroidal alkg. :
Stribution, synthesis ard function, :
Cardide glyCosides : Their dist:{bution, structure atid fu
Papers (d) : Advanceg |P 0t Physiology-
cing. o a?’hg”gawﬁ i " Maogﬂgrks 100
B Each papérill have 9 questions, ouf'ST Whtli-a stie ant hi 1o
BiiomeEdatiestions inclyding 8¢ hotkiion No. 1 -vhich WA
. e S X1 T i <

idiie, pyridine_, pS)yacetyl
hloids—their distribution, syn-

p;'gtion. :

be com-

} o i ’ | :
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aline answerype;-one.werdugpe-andfillinthe- blanks type- b
o Lieit o 25 werAs- b

" Schemes of Exapmination ' Max.Marks : 10

T

50 - University pf ann_.ft@.;n
pulsory. The question'No.1 will carry 20 marks and will be of several

short abjective-type of questions such-as~muitiple cheiec—type,one

Unit-1 i
Piant growth regulators : Naturaj and synthetic, biochemistry
and physiological effects of brassinosteroids, Jjasmonic acid; saficylic
acid, polyamines, morphactins and cyanogenic compounds.
‘Signal transduction in plants : Receptors and G-protejns, §
phospholipid signalling, role of cyclic nucleotides, caléium-calmodulis
cascade, diversity of protein kinases and phosphatascs, signal
transduction mechanisms: with special reference to: Gibberellin in-
duced signal transduction, auxin induced signal transduction and
cytokinin induced signal transduction. ‘
Unit-I1
Stress physiology : Plant responses to biotic and abiofic stresses,
mechanism of biotoic and abiotic stress resistance, plant defe; ]
mechanisms against water stress, salinity stress, metal toxicity, freez-
ing and heat stress and oxidative stress. ’
‘ Unjt-IX ’ :
Photobiology-Photoreceptors, Phytochrome : history, discovery,
physiological properties, interaction between 'l’}"qirijé'x;%g, and
pHtytochrome, role of different phytochromes in plant development
and flowering, mechanism of phytochrome signal transduction. Physi-
ology of flowering photo-periodism and vemnaljsation. '
Circadian rhythms in plants-Natre: of oscillator; rhythmic
Outpuls, entrainments (inputs) and adaptive significance. .
Unit-IvV
Tools and Techniqueés : Principles and agplication o
spectrophotometry, Principles of chromatography, partft}onpl_\ropa«
tography, thin layer chromatq_tgraphy, ion-exchange ‘chrdﬁi'a'fqgtgpfxy,
gas-liquid chromatography, high performance liquid chrg aphy,
gel filtration, electrophoresis, isoelectric focusing, lmm?)?f?g $
E e

Paper-XI (e) : Advaucéd Morphology and Mo;ah"ogéne@isa-l .

Each paper will have 9 questions, out of which a student has o
attempt 5 questions including the question, No. I, which will be com-
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Exllabnis MoSc. Boseny « 5t
e Isory. .The question No.} will carry 20 marks and will be of ceverat

'r-«i*: o‘?&'ow = »75t_-l{- . -
Floral anatomy and its roe in explaining the niorpholqu of the
en arid Carpel, Placentation - Inferior ovary, Taxonomic signifi-

[/

Unit-H s
. Anther-Organizatiqnal rcla&iansh_i,p,af anther tissues:
tructure aspect of mderosporogenesis Pollen-sporoderm pat-

- Pollen anaysis, pollen fertilitj?Qétrd'stcﬁ!ity, allergy due to pol-
Pollen pistil interaction, cyr motpliolaly. of shyle dnd ‘Sligma,

pollen ulttastructural studies on potien tebe growth in the
elitthotropism, fertilization, Viability, storage and germination

.‘.

Weé;rmﬁ: %;igit;érql_aﬁionships,

i . . . ST

UnipdV : :

BA:pom'iXiS—-genogenesis; androgenesis, agri-hotticultural 1mpor-
Embiryalogical features of the. follewing families - Santalaceae,
aceae, ~Hodostennqeae, -Ctmnrl;imcpe,‘ &;mphu}ariaceae,

LI
‘e

ghemes of Examination Mix Marks =190
® Each Paper wildhave Suquestions zout iof ER &-student has to
8 Gubdtions including the question Maisk rrhiel will be.conr-
ery. The question No.1 wil) carry 20 marks and will be of several
-ebjective. type of questions i i
&b Ao O Yy ~’
Development and morphogenesis-shoot apex the apical cell,

S
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< 52 - University 5T Rajasthan

cue in wide hyb_ridlza;'iop. , ,
Micropropagaxion -advances and synthetic- seéds.

auxotrophic mutants, - ,
Mechanism involved. in cell culture mutanes.
Suspension culture and growth studies.
Unit-IV

Schemes: of Examination

Each paper wilj have 9 questions, out of which 2 studerit hasrfu
attempt 5 questions iscluding the. question Ne I which will he eom.
pulsory. The question No. 1 ‘will camry 20 marks. and will be of several.

short objeetive-type of questions

«

o Lirst ofr go woordhs T om
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\

Paper-XT (f) : Biosystematics of Angiesperms-1

Cell plating ‘technique and isofation ot?-mktgnti cedl dines; -

Microtechniques for plart cultures. f-‘ixation (FAA and
glutaraldehyde) and embedding in paraffin and GMA, equipnient and
histological procedures. *Transmission and scanning electron

B e T —
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2

. Unjt-J
Eomponents and principles of taxonomy, Alpha and Omega
laxomsiny, documentatiolr; &P, Fignificance and relationship of -
experimental and orthodox taxonomy, Evolutionary taxonomic clas-
Unit-II

Botanical gardens and Arboreta, Information from plant geogra-
phy, Indian plant geographical regions, Role of Herbaria jn taxonomy,
Taxonomic literature, Taxonomic resource information (Datzanaly-

. sis coding' df characters, statistics). |

Principles, rules, rank of plant nomenclature, dGRN-~=Rxinciples
and important rules, type method, Pria¢iple. of pgarity:and its limi-
tation, Name of hybrids and cultivars, Gangept of Biocode.

Biesystematics Proceduyes. : Steps of biosystematic studies,
Biosystematic categories—Palynology, Cytology, Embryology,

. Anatomy and Histochemistry.

- UniL—[V i,s;“':‘.‘i’.. - . - .
Numerical taxonomy : Prineiples, Serum diagnesis Concepts,.
Phytochemistry Operational taquioxtnic‘gmitfs (OTU), Data process-
ing.and taxonomic, studies, Taxametzic. methods for study of Popu-
lation variation and similarity~—Coding,i(;Juster apalysis, cladistics.
Paper-XII ¢f) : Biosystematics.of Angipgperms,Il;
Schemes 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-

pulsory. The question No.] will carry 2( marks and will be of several

short objestive type of questions such-as-multiple choice-typs,-one

. Unit-1 -
Experimental taxanomy-8coge, and Signjficancg, Experimen.
tal categories. Rdauonshtpmexpermma] and gethodox mxpnomy,
Synthetic theory of evolution.
Unit-I1
Concept of species, speciation, species classification, Concept

Of characters—analytic versus syathatic character, qualifative versus

quaplitative characters, good and bag characters, Tayonopic charac-
> ’ L N r
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ter——Character wexg,hmg Characters vananon its role in speciation -

and lsolat:on.
’ v UnitJX

" Concept qf population, its significance, pattem of phenctxc vari- .1
ability, Geogmphical variability, Transplant expériments. Genotype—

environmental iateraction, Plasticity, Variation—cause of variation
in population, Range of tolerance and phenotyp:c plasticity,
Ecotypes-——ongm and differentiation, Taxonomic significance of
ecotypes.

Unit-IV ‘

Expenmental taxonomy and hybridizition, Role of hybridiza-
tion in evolution, Stabilization of hybrids and ampbxdiploldy,
introgression and segregation.

Method of analysis of hybrid complex, Introgressive hybridiza-

tion, Taxonomic treatment of hybrid complex. Breeding barriers,

epistasis pleiotropy. Biochemical systcmatlw-—method and princi-
ples. Systematic markers, chemotaxononyy.

..W Readitgs

Lawrence, Ci. II M. 1951. Taxomomy of Vascular Plants.
MacMillsn, New York.

2. Davis, PM. and Heywood, V.H. 1963. Principles of Angiosperm
Taxonomy, Oliver and Boyd, London.

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

4. Radrord, A H. 1986. Plant Fundamcnmls of Plant Systematics.
Harper and Row, New York.

-5.  Stace, C.A. 1989. Plant Taxonom)} and Biosystematics, Edward

Armc London.

6. - Woodland, D.W. 1991. Contemporaryl’lantSyshumhw,Prennce
Hall New-Jersey.

7. Nordenstam, B., LT-Gazaly, (: and Kassar, M., 2000. Plant
"Systematics for 21st Century, Portland Press Ltd., London.

8. Naik, V.N. 1984. Taxonomy of Angiosperms. Tata McGraw Hill,
New Delhi.

9. Singh, G. 1999. Plant Systematics : Theory and Practice. Ox-
ford & IBH Pvt. Ltd., New Delhi.
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10. Sivarajan, V.V. 1991. [Repnnted 2001} Pnnclplas of Plant Tax- :

onomy. Oxford & IBH Publishing Co. Pvt. Ltd., New Delhi.




" attempt 5 questions including the question No.1 which will be com-
 pulsory. The question No.1 will carry 20 marks and will be of several

~ buds, adventitious shoot bud proliferation, organogenesis and so-

~ dicots. Conifer somatic embryogenesis.

" methods to certify pathogen free plants.

o " Syltabas : M.Sc. Botany.* 55
' Paper-XI (g) : Biotechnology-I )
Scheme of Examination Max.Marks :.100

" Each paper will have 9 questions, out of which a student has to

short objective type of questions such as multiple choice type, one
line answer type, one word type and fill in the blanks type.
) Unit-T.

The concept of totipotency and history of development of plant
tissue culture from Haberlandt to the present development of differ-
ent PTC media and their nutritional components. .

Plant fissue culture laboratory—facilities, operation and man-
agement, media preparation and handling; Sterile techniques.

Unit-II
Pathways of plant regeneration—proliferation of auxillary

matic embryogenesis from callus and suspeusion‘oulturm. )
Somatic embryogenesis—Survey of somaﬁc'gi_nbryogenesisf in
angiosperms. Zygotic versus somatic embryogenesis. in monocots and E

Unit-II¥
: Pollen embryogenesis—Discovery of anther culture, survey of
anther and pollen culture in dicots ard monocots. pathways of pollen
embryogenesis. cytology and of pollen embryogencsis. stages of pollen
development. Haploids for breeding and selection ‘of mutants.
Isolation and culture of protopiasts of grasses review of work
done with special referencte. to rice, wheat and maize.
- Propagation of ornamental plants by tissue culture. Application
of tissue culture in f . ' ‘
Microrpropagation advances ¢nd synthetics sexds, use of ELISA

Unit-IV :
. Quantification of tissue culture procedures :fresh and dry ;
weight culture” density by cell counit, packed cell volume mltotic :

- index. ;

Microtechniques for plant cultures-fixation (FAA and A
glutaraldehyde) and embedding in paraffin and GMA, equipment and :
histological procedures. Transmission and scanning electron §
microscopy for plant protoplasts, cells-and tissues. -

Staining procedures for chromosome analysis.
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’ , Paper-XII (g) : Biotechnology-XX

‘Scheme of Examination Max.Marks : 100

" Bach paper-will have 9 questions; out of which a student has to

attempt 5 questions including the question No.] which will be com- . !

pulsory. The question No.1 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 and fill in tae blanks type. - Tt

Unit-1

Transgenic plants—the concept and history of developements -

of transgenesis in plants. _ .
Agrobacterium—mediated transformation.
| Unit-II

Direct DNA transfer into intact plants eclls-—{nlcmpro)ecnle,

bombardment and chemical uptake of DNA by. plant protoplasts.
" Tools for genetic transformation——'l‘ransfoxm_aﬁon vectors,
promoters, terminators and markers and reporter genes. .
h . Unit-IO T o
Regulation of heterologous geae expression—factors affect-

ing gene expression, introns, plants ‘wanscriptiorial factors, gené si-

lericing, antisense RNA. :

Transgenic approaches to crop improvemeni—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
tife, pigmentation and fragrance. - :

Unit-IV

f
i
k
i
1
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Manufacture of valuable pmducts-—i;nﬁgws, -antibodies, ed- -

ible vaccines, enzymes, proteins. - .

Benefits and risks of producing trausgenic plants—IPK and
regulatory requirements, field testing and regulations to release
transgenic plants in India. e :
) Skeleton Paper

M.Sc. (Final) Special Paper Adv. Plant Pathology
Practical Examination . :

Time : 4 hours MM. :'100
QNo. ' , Questions Marks

: . . atlotted
1. (a) Study the diseased plant matenial ‘A’

provided; make histopathological investigations.

V. Kegmi/
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Draw labelled drawing and identify the pathogen

_ giving reasons. 10
(b) Study and identify the mycoflora from the given
material. . - ) S
2 Give suitable drawings make a suitable preparation so
: as to study the given material *C” identify giving reasons. 10
3. Study the external morphology, histopathology and
development stages of given material ‘D’ Draw labelled
diagrams. ldentify the causal organism. 10
4. Caliberate your microscope with the help of micrometers
and measure spores and determine the mean size. 10
5. From given plant material isolate virus free plantlet
through apical meristem culture. Briefly describe the
procedure. - ‘ ; 8
6. Stain the given bacterial sample and identify it as gram
positive or negative. Write in brief the procedure adopted: 10
7. Viva-Voce. ‘ I 10
8. Spots (Four) ' 12
9. Practical record. 15
: Skeleton Paper '
M.Sc. (Final) Special Paper-Seed
Technology and Seed Pathology
. Practical Examination
Time : 4 hours MM. : 100
Q.No. . Questions Marks
- . allotted
1. ~Study the morphological and anatomical features
of given seeds. 20
2. Study the seed-borne mycofiora of given seed sample 25
. Determine the location of pathogen in different
components of given symptomatic seeds. 10
or
Estimate the spore load in given seed sample.
4. Examine the viability of seed lot. 10
or

Study the tranmission of pathogen in infected sc:edli:lg.
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