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Paper | Cell & Molecular Biology of Plants

Paper |1 Cytology, Genetics & Cytogenetics

Paper I1] Biology & Diversity of Lower Plants: Cryptogams
Paper IV Taxonomy & Diversity of Sced Ilants

Paper V Plant Physiology & Metabolism

Paper VI Microbiology and Plant Pathology

M.Sc. Final

Paper VII Plant Morphology, Developmental Anatomy and Reproductive Biology

Paper VIII Plant Ecology
Paper IX Plant Resource Utilization & Conservation

Paper X Biotechnology & Genetic Engineering of Plants & Microbes

Paper XI . Elective |

Paper XI Elective [l

Elective Papers XI & XII

Papers XI (a) : Advanced Plant Pathology I
Paper XII (a) Advance Plant Pathology II
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Papers X1 (b) Seed Science and technology |
Paper XI1 (b) Seed Science and technology I
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Papers X1 (¢c) : Fcosystem Ecology
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Advanced Morphology and Morphogenesis- |
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Biosystematics of Angiosperms |
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M.Sc. (Previous) wy
here will be six papers in theory. each of three hours duration, 100 mark- cach and two

practical’s carrying 150 marks each (10% marks are reserved for viva and | 3% records in
each examination). Each practical examindtion will be of 6 hours duration 1o be completed in
one day.

Each theory paper will have 9 questions, out of which a student has 10 attemp: 5 questions
and the question No. 1 will be compulsory. The question No.l will carry 20 marks and will

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

M.Sc. (Final) =~ = .- -
There will be six papers, four compulsory and two elective in theory of 3 hours duration
carrying 100 marks each and two practicals each as follows:

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

completed in two days. : '
Practical for elective.papers;-IOO 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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CEN D PAXUMNOMY AND DIVERSITY OF SEE D PEANTS

(i S mn R eV s

Unit I

Introduction . Gymnosperms, the vessel-less and fruitless seed plants varying in the structure of

their sperms. polien 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 families of Pteridospermales (Lyginopteridaceae, Medullosaceae,

Caytoniaceae and Glossopteridaceae). General account of Cycadeoidales and Cordaitales

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

and Gneltales.

Unit IJ

TAXONOMY OF ANGIOSPERMS

e

M

AP

Jaxonomic tools and techniqués: Herbariuni,™ serolégical, Molecular techriq

Aims, components, and principles of Taxonomy; Alpha and Omega Taxonomy,

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

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

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

Unit [II
Numerical Taxonomy- Principles, coficepts, “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.

ue,” GIS and”

s

Mapping biodiversity.



Taxonomic evidences: Morphology,

Phytochemistry and Genome analysis.

Unit IV

Anatomy,

Palynology, Embryology, Cytology,

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. -
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vCryptomena Taxodium, Podocarpus, Agathls Taxus, Ephedra and Genetum.

Suggested Readings
Bhatnagar, S.P. and Moitra, A. 1996. Gymnosprms. New Age

International Pvt Ltd., New Delhi.

Cole, A J. 1969 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, H.J. 1971. New Concepts in Flowering Plant Taxonomy.
Hieman Educational Book Ltd., London.

Heslop-Harrison, J. 1967. Plant Taxonomy - English Language Book
Sac. & Edward Armold Pub. Ltd. U.K. .

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 Adaptatlons 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. Portlam 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 MacMillan Co - Collier-MacMillan Ltd., London.

Solbrig, O.T. and Solbrig, D.J. 1979. Popu!ation Biology and Evolution,
Addison-Weslley Publicating Co. Ind., USA.

Stebbings, G.L. 1974. Flowermg Plant - Evolution Above Species Level.

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

Edward -Amold Ltd., London. -
- . Takhtajan,A.L. 1997. Diversity and Classification of F lowermg 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,

2. Study of important fossil gymnosperms from prera-ed slides and -
specimens. ,




Anglosperms - ' . N
3. Description of a specimen from representative, locally available families

List of Locally Available Families : '

(1) Ranunculaceae, (2) Cappagidaceae, (3) Portulacaceae, 4)
Caryophyllaceae, (5) Malvaceae, (6) Tiliaceae, (7) Stercul’.iaceae, (8)
Zygophyllaceae, (9) Rhamnaceae, (10) Sabindaceae, (11) Leguminosae, (12)
Combretaceae, (13) Myrtaceae, (14) Gucurbitaceae, (15) Umbelliferae
Apiaceae, (16) Rubiaceae, (17) Asteraceae, (18) Primulaceae, (19)
Plumbaginaceae, (20) Asclepiadaceae, (21)-Convolvulaceae, (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) Euphorbiacese, (37) Commelinaceae and.(38)
Cyperaceae. : _ -

4. Description of a species based on various specimens to study
intraspecific variation: a collective exercige.
5. Description of various species ofia 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 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 in the taxonomy
of some appropriate genera.

10. Comparison of different species of a genus and different genera of
a family to calculate similarity coefficientsand preparation of dendrogsams.
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& REPRODUCTIVE BIOLOGY

Unit {

Introduction: Unique features of plant development, differences between animal and plant

development.
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 xvlem and phloem,

secretary ducts and laticifers, wood development in relation to environmental factors.

Unit IT
Leaf growth and differentiation: Inception, phyllotaxy, 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

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, sperinoderm patterns.

Unit I1I

Reproduction : Vegetative options and sexual reproduction, flower development, ;gegcucs of

floral o1 gan differentiation, homeotic mutants in Aratidopsis and Antirhinum, sex determination.
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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 self-incompatibility (cytological, bio'chemical and molecular aspeets), double
fertilization, in vitro fertilization.

| Unit IV
Seed de{-"t'"t‘).pﬂtt!ll and fruit growth : Fndosperm development , emhryngenesis, cell lineages
during late embryo development, storage protei.ns 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 duxmam.y.
Senescence and programmed ccll 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. .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.

New York.
10. Ra\';en, P.H., Evrt, R.F. and Eichhorn, S. 1992. Biology of Plants (5th edition). Werth, New

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

RBelmont, California.
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fiain evaiupinelt («nd Cditiont).
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Cambridge University Press, Cambridge.

13. Bhojwani, S.S. and Bhatnagar, S.>. 2000. The Embryology of Angiosperms (4™ revised and
enlarged edition). Vikas i’ublishing House, New Delhi.

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

Academic Press, San Diego.
IS. 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 Development, J. Cramer,

Germany. : v
17. Lyndon, R.F. 1990. Plant Development. The Cellular Basis, Unnin Byman, London.

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

Jersey. -
19. Proctor, M. and Yeo, P. 1973. The Pollination of Flowers. William Collins 'So'r')s,LOndon‘

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.

24 Shivanna, K.R. and Rangaswamy, N.S. 1992. PQllenHBiol.Q_»g_X DA pabqyitgzy’_ﬁdgnual._
Springer-Verlag. Berlin. S

25. Shivanna, K.R. and lohri, B.M. 19R5. The Angiospcrm Pollcn : Structure and

Function. Wiley Eastern Ltd.. New York.

26. The Plant Cell Special Issuc on Reproductive Biology of Plaiits. Vol 5( 10) 1993.
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Suggested Laboratory/Field Exercises

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

2. Study of cytohistological zonation in the shoot apical meristem (SAM) in sectioned and
double-stained permanent slides of a suitable plant . Examination of shoot apices  in a
mongocotyledon in both T.S. and L.S. to show the origin and arrangement of leaf primordia.

3. Study of alternate and distichous, alternate and superposed, opposite and superposed, opposite
and decussate leaf arrangement. Tvamination of rosette plants (Launaea,Mollugo, Raphanus,
Hyoscyamus eic.) and induction of bolting undar natural conditions as well as by GA treatment.
4. Microscopic- examination of vertical sections of |eaves such as El,ca/yp,,;s, ﬁ'ic_vus, Mango,
Nerium, maize, grass and wheat to understand the internal stio~tyre of leafl tissues -and'trichomes,
glands etc. Also study the leaf anatomy C3 and C4 of plants. ‘

5. Study of epidermal peels of leaves s(;ch as Coccinia, | Tradescane., etc. to study the
development and final structure of stomata and prepare stomatal index.

6. Study of 1ypes 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.

}'1.Study of primary and secondary tissue differentiation in roots and shoots.
12.Srudy of seed coat types- Pisum, Cucurbita, wheat.

13. Study of vascular tissues by clearing technique | .
I4. Study of microsporogenesis and gametogenesis in-sections of anthers of different ages.

I'5. Examination of modes of anther dehiscence and cotlection of polien grains for
Microscopic-examination (maize, grasses, Cannabis sativa, Crotoloria, Tradescantia, Brassica.

Perunia, Solanum melongena, etc.)

16. Study of wall fayers of anther.

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

I8. Pollen germination using hanging drop and sitting drop cultures, suspension culture and

surface culture.

I_i,v.' ‘ A
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20. Study of ovules in cleared preparations, study of monosporic, bisporic and tetrasporic types
of embryo sac development through examination of permanent, stained serialsections.

21. Field study of several types of flower with different pollination 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) etc. by dissections.

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

Suggested Readings. (for Laboratory Exercises)
I. Shivanna. K.R. and Rangaswamy, N.S. 1992. Pollen Biology : A 1.ahoerate-y

Mannual, Springer-Verlag, Berlin-Heidelberg (and references therein).
2. Chopra, V.L.2001. Plant Breeding : Theory auu r.wcuve. uxtord IBH Pvt. Lid., New Delhi.

2. Chopra, v. L. 2001. Plant Breeding: Field Crops. Oxford IBH Pvt. Ltd., New Delhi
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Paper VIII. PLANT ECOLOGY
Unit I

Science of Ecology: Introduction to ecology, evolutionary ecology, ecological models;
Population: Characteristics of population, population size and exponential growth, limits of
population growth, population dynamics, l‘ife--’history pattern, fertility rate and age structurc,
population growth. Competition and coexistence, intra-specific interactions, intcrspcc-iﬁc
interactions, scramble and contest competition modcl, mutualism, commensalism and
allelopathy, prey-predator interactions.

Vegetation organization: Concepts of commugily and continuum, communily coefficients,
interspecific associations, ordination, species diversity and pattern diversity in community,
concept ol habitat and ecotone, ecological niche.

Unit II

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 ecosystem, comporients of an ecosystem (producers, consumers
and decomposers), Grazing (grassland) and Detritus food chain in freshwater ecosystems, 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. (:C/c\*yc&w\ AN\ Can -

Unit III

Ecosystem stability: Concept (resistance and resilence), ecological perturbations (natural and

anthropogenic) and thei impact on plant and ccosystems, Restoration of degraded ecosystems,

L“(’“lUL’.Y of plant mvasion, | nyironment in:,'r;z{' assessment, ccosverom rectoration
\= .
\: l/ a \\
A
- /,f‘) 9
. HogLarn \7/’)
» .
tacsdemic} S
b "



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 of threat, Hot spots.

Unit IV
Conservation: Conservation (ex-situ and in situ) and management, International Conservational
organizations, sustainable development, natural resource management in changing environment,

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

behavioural ecology, conservation genetics.

Energy: Sources, Fossil fuels, Nuclear fuel, Solar Energy, Fuel Cclls, Biomass, I1ydropower,

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

Suggesied Readings

I. Smith, R.L. 1996. Ecology and Field Biology, Harper Collins, New York.
2. Muller-Dombois, D. and Ellenberg, H., 1974. Aims and Methods of Vegetation Ecology,

Wiley, New York.
3. Begon, M. Harpcr, J.L. and Townsend, C.R. 1996. FEcology, Blackwell Science,

Cambridge, U.S'A. _
Ludwig, J. and Reynolds, J.F. 1988. Statistical Ecology. John Wiley & Sons.
Odum, C.P. 1971. Fundamentals of Ecology, Saunders, Philadelphia.

Odum, E.P. 1983. Basic Ecology, Saunders, Philadelphia.
Barbour, M.G.,, Burk, JH. and Pitts, W.D. 1987. Teuestrial Plant Ecoiogy,

N o v oA

Benjamin/Cinnmings Publication Company, California.
8. Kormondy, E.J., 1996. Concepts of ecology. Prentice-Hall of India Pvt. I.id.. New Delhi.
9. Chapman. J 1. and Reiss, M:J. l98@:‘Ecol(r)gy,A:isliinciplcs anciw/i\pplicétions. Cammbrl‘aé;y

University Press. Cambridge. U K.
10. Molan, 3 and Rillharz, S. 1997. Sustainability Indicators. John Wily Sons, New York.
p ;'x
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Convervation: Conservaion fox situ and m st and manapement, internanona] Consery etionad
conanprement mochanging environnienl

oipanicahons susianable dovelopments naturad 1esoun

moleculs ecolopy . gencnc analvsis of single and muluple population, molecular appioach o

behavioural ecologyv, conservation genetics.

Fuereyv: Saurces, Dasal fucls Noclear fuel, Solar Foerey, Fuel Cells, Biomass, Hydropower,

Wind Power. Geothermal, Tidal & Wave enerps . Bneres conservation

.SH‘X"‘&“(‘,\/('(Iv /\)('(/(//)]A:AS

LSt R L19%0 Feolopy and Field Biolopy, Hamper Collins. New York.

2. Muller-Dombais, 1) and Fllenberg. H. 1974, A and Methads of Vegeation Eeolery.

Wiley, New Yok

and Townsend, C.R. 1996 Ecology, Blackwell Sciernice.

-

Began, M. Harper, §1

o

("mnlmdg(x LS A

4. Ludwip, Joand Reynolds, 1F. 1988, Statistical Ecology John Wiley & Sons.
5. Odum, 1P 1971 Fundamentals of Feology, Saunders, Philadciphia. \'

G Odum L P98 Basic b eoloev, Saunders, Philadelphis

7 Babow. MG Burk., Tl and Prius, WD 19870 denrestinal Plant Eeoiogey,
BenpmmayCuammnngs Pubhication Company., California

]
8 Rannondy b1 1990 Carceprs of ceolapy . Prentice Halt ot Indiy Pyt Tad New Delhy

{ L ) Y . 0w R .
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CHOONMain 2000 Hoascbool of Methods o Eossenoaonist Stadies Vol b & ARD

Pabihicher. Tapua
PP b Chapman and N PoRess 1995 Beology principhes and n;~pl cations. Cambidec
University Press
13 Faurie, C. Ferra, P. Medort and 1 Devaux. 2001 Leology Science & Pracuce Oxford
and 1BH Publishing Co Pyt Lid. New Delhi

Fe GoMiller Ir. 2005, Fssentials of Ecology. M Edition Thome i, Brooks/Cale

Nievesicd Laboratory Exercises

i o determine minimum size and number of quadrat required for rehiable estimate of

biomass i grasslands
o compare protected and unprotected grassland semds uang community cocfficiens
tsinnlanty indices).
© o doestimate TVE of the species ina prasstand/woodiand using quadrat method.
4 To determine gross and net phytoplankton productiviny by hehit and dark bottle method
S Te determine soil moisture content, porosity and buik den<ty of soils collected from
varying depths at different locations.
t Todetermine the Water holdimg capacity of soils cottecied fram different locatons.
o determine pereent orgame carbon and orpans mater n the soils of cropland,
vrassland and forest

Forestmate the dissolved oxvpen content in cutrophic and ohipetrophic water samples by

~r

azvde modificanon of Wrnkbfer's method.

Yo b eatmte chlorophv b content i SO funmrgated et antamnrsied planis leanves

oo commne sate ol Guabon Saoede cvalntion from ditlerent weat ey soda hime o sl

o srption method

i cnay oot o s eaven develor e cirort asang checkie o g

:
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Paper ~D\,: Plar"Rcznur« Utilxnnon znd Cocstrvnuoa
Scheme of Exnmmnllon Y
; 9

questions, out of which a.
Mﬁuddgﬂzé qdcmon No.} v«’huh M!Hﬁ‘ cComt
i “QLP’W 20, mar&s z:nd wx)l be oft-o*fa

. “Uait-1 .
crdty GO("VC‘)Q, s81Us I (m.: %, Lni:z;upn b3, %1
corens.
Sunu!nzbfc dev c]opmnﬁ ¢ Basic Concepts. Origine ofagr_‘.cui‘.-"
ture )
World céntresof prixx'xjuj’ diversity of domesticated plants .
The lndc»BLnncsc centre, p,am ‘fotroductions and sccondary centres.
Lnf'-H
- Origln, ﬁolunon bo(xn) cultivation 2nd uses of : ) Food :
forage and fodd'r crops. (xi)fbft crops, (i) medicinal end aromatic §i
plants, and- (:V) vegetable op)-p»!dmr- crops. 3
UnieI1
]mporuusl firewoed ! nrd timbec-yielding plants and pon-
wood forost produ«x ("\'VV'F":) + such 25 bamboos, ranans, raw : -
minterials fc*(papa making; glons, tannins, dyvs. resins and frits. {3
Green rmlutwn :Bcncﬁ(s and adversc consequences, J'mov=:~ &
ticas for megting wordd {oo:f:dcmm\jx E:
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£
Plants osed ns avenuce trees for shade, polluuon coatrol end
$1hetics, Principles of conscrvarion, extintions, mrnmmcnh\l s:a»
vs of plznu based on International Union for Conservaiion of}wa

T*‘va

c.

: Unit-1V

'F ?u-a(cgla for can:cmtion-—in dtn couservnion & Imcmar

36ifal cforts and Indian Initialives, protected arcat {1 Jiidia —sahe’
rics, m(xona] parks, biosphere reserves, “Wetlands, maiigroves and

gl rccfs, -codiservalicn of wild bxodwc:sn):‘

Slmtcmcs Tor éomcmdon—cx sity comchadon 2 Prmcfpl:;
prna:cm, bot:mcd gardens, ficld gcnc “benk | iSctd basks, iin
rcpos;.oncs cr)'oba.nks, giaeral nccoc.n of £ lhc adnmcs of

. nic3] Survey of Trdia (BSI), Nationaf 'B}’:n:zu of Plnm thdsc

Sources (NBRGR), Irdian Council. of Agriculfuzal] Rcscanch (CARY.
ancil of Sciertific and Industrial R:scn:h ;(CSIR}, nnd the Dc~

L

) meat of; 'Ii;otcc)xnology (DBD {or conkn'&;ot\ “pon? Tormx] ooq-

Anorr)-mous 1991 National.Gepe ‘Bank {:Indian }lcr tage con
¥ Plant Genetic Resources (Bookicy). Nadonal: Buress of I’lsm
Genctic Resourres; :New Delbi,
Arora, RI and N;ynr ER.1984. Wild Relatives of Crop I’hnts
© in India. ?\’B"\m Science Monogn(ph}vé
! F*kér, HG. 1978 Plants 2nd Civilizztién (3rd edo.).. CA
W,nﬁsw'mh Belmont.
Bole, P\’ and Veghani, Y. 1986. Field Guide to Common Indian
TnxSfOxford Univetsity Pross, Mumbal:
del, KPS, Shukla, G. andSh:m\a N 1996. B;odncrsity

in. Mcdxcml and Aromatic Plags in lndxa - Conservation and
Utifization. Nationa! Bureau 6f Plant Genetic R¢souroc« New
Dethi.
Chrispecls, MJ. and Sadava, D. 1977, Plants, Food &nd People¢;
W.LL Fre¢man and Co., San Friuiso,
Cristi, B.R. (¢d.) 1999, CRC Hnndbook of Plam Sciences and
Agricuttuce. Vol 1. Jo-situ conservition. ERC Press, Boca: Rason,
Hondn USa.

Conway, :The Doubly Greea Revolusion : Food for Alj
ifﬁ?&?ﬂsx Cc?:(%’ry angmn)Books

-
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Conway, Goend Bartier, £, 1990, After the G:ccn Révaiu{ion.

Eartiscan, Prc's London.

Conway, G, m‘d Barbicf, E. 1994; Plant. Genes and Agncul’urc
Joaes and Bzr‘lcﬂ Publishers, Bostoa.

o »Scxcnu!’ec snd lndml Resapech l986 fl'bc Useful

Plants 2 ?ubhcaums and ln(mmauoa Dlm:torzxc CSIR|

\kwc

wel, M. md Millsa €. 1996, Rcﬂonnngcrsm'

s. Co!umb 2, USaA
1089 'Icchmca] Gu:dclmcs i:or 1he. Qafc Move-

bndgc, . Kf

. {E4)) Bicivessity § A Biolog Q): bﬂ,}é hers-dad
Diffeteofed: Blsckwell Science Lid., Oxlord, UK.
Hr)'woodf‘\{, (Ed). 1995. Global. B;od)vu:ztyi\.ss:tismqm Uaited
ha(xongﬁwm'u Programme. Cambndgc i}mv{f}zt} Presy,
Cam’br )gﬁ,U K

§. Heéymnod N, sad Wyselackn, P.S (Ed$) 1991, Afdpica! Bo-

satgens. Thede Role in Conscrvation and, Dcw)o;mcm
s. San Diego.

Kocehar, 8 "L 1998: Economic Bowany of the Tropics, Zad cdi-
tioa, Murﬁl'im India Ltd., Dethi, ’
Kothari, g\., 1997. Urdcrslnndmg Biodiversity : Life
Sustalpability and Equiry. Orient Lognman.

Kohli, R., Anm K.S. Singh, PH. and Dhilioo, H$ 51994, Tren
Direstory 6f Cluadigarh. Lovdale Educatianal, NeW Delbi.
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% " Nair. MUN.B. cr af (Eds) 1588, Susinifsdle Madtagemerit of
Non-Awood Forest I'raducts, Factilty of Foreshy, Unfyvtrsity Pitra
. N’alawm 43004 P Scrdong ‘Sclangor. M:L.aynn LA

' Conscr‘vauon and Management. IPGR] (Publk:k‘fﬁér) Sodth Asiz
7 Otﬁcc «C/o NBPGR. Piisa Czmpug, 1 New Dcﬂ'n

t‘Raporocg Acadothic Press, LoadomaNEws -Yd?k. *
‘35meﬂndcrso1, P. ¢kl 1999 gad Food Prospchs C‘ntn«

~Rc:::ca.r‘c.’!’r insitute. \\ashmg‘ton ‘D.. ", USA.
¢ ant \\’mlm of India 1997, Spécml feirve: bTPrbcccamgi Indrzm-

o - Plucknen, D.L., Smith, NJ\H_, Willizm, J.T. and Murti
T Annishetty, N 1937 Gene Bariks asd Word's Food. Princeion
versity Prcss Princeton, New: Jerscy, USA.

odgrx. NA 2nd Panwat, ‘M,S )988 ‘Planniag 2 \Wildlife Pro~
' "Arcs Ncmod in Indxx Vol L TheReploh. ’W)!dhfc {n-

3 ford Um\c'sn) Prcss Mumb:u
Schery, RW. 1972, Plants $6r Man. 2nd cd. Englewood Chﬂ'x
EN Now: )crsc) Prentice Hnil
2 Shirria s O.P. 1996. H:HsEconormc Botady (Late Dr. AT, ht”
3 «hdnptod by OP. Sharmd). Taix’ McGrm “H Co, T1d., New
BTy Dethi.
% Swaminsthan, MS. arid Kocebiar, S.L. (Edt) 1989 Plants 2nd
WCWmenllzn Pabhamon Lid, Losidon.
' Thakug RS, Pud, ELS. andﬂusun,/\ 1989. Major Mediciaal
Plaats of Indiz. Central lnstitue bf-Medicina! ahd Aromzhc
» Plafits, CSIR, Lucknow.
> Thomas, P. 2000. Trees @ Their National Hmm Cambr{dgo
Unxvcrﬂt) Press, Cambridge.

Vanger, H., Hikiro, H. and Frrnswarth, N.19£9. Fconomlc and
: Mod»cmz! Plnm Research. Vals. 13, Académic Press, LOﬁdOu.
‘ater, KS. and Gilletr, HJ, 1998. {UCN Red List of Threat-
' cqod?lam TUCN, the WoddComcwauonUnwn TUCN. Gland,
SWitzegiand and Cam’bddﬁ’e UK.
> M‘
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Pursdd, R.S. and Arora, R'K. 19%1. Plant’ Genstic Resouices.

14 rm:l ‘D, and Hzll, C.W. (Eds( 1989. Food 2nd Natural

~

wrgman . men o fathdly

i A,

CEL AR PR B ey ety

¥

PR

PR

lA "




P Y
hxs S

387C Ustverrity of Rajarthsn

Y "r_fr'rii /xbon'!vf)'"ﬁrcrdrd
: ’nmc Practical course is ‘divided intothree me (])12\“0“‘00’ :

(2) Ficld survey, and (3) Scientific yisits.

Lnbornlory Werk

}:~= Food Crops: Wheat, rice, mzize, chickpes (Bcngal gfzm) po-
"t qato, xpioca, swecl patato, sugarcanc. morphologys a:ua.om)

microchemica! tests for stored food materials, 4 |

Farage/fudde: ciops Ronty of pny frve 1mponnmcrofn”s"lfjf(he

= Jocality (for-example foddcr sorghum, bajm,, iaclove,
A guar bean, gram, -Ficus.sp )

plant fibres ;

(2) Textile fibres = cotton, jute, linen, sunn hcmp.ifz.mzius

() Cordagc [brcs : coxr :

-1

cal locetion collctgc/umvcn’ry sclcct fiv ive: ticdicinal-
matic plants eich from:a.garden xrop field "(or.»sfr'bm.
onlv if they are zbmda’n}y,gvaxlahlc)

@Wma ma/azda& /&sdlmum graadz/]o%@éﬁgy
Penidsous odomrmunns

to bccomc erhar with thcsc rcsowtcs 3
4. Vegetable Ofls : Mustard, groundnug, soybean, comnm sun- ki
flower, castor, Morphology, microscopic structure ofithe oil- §8
yielding tissues, tests for ofl and fodine number.
Gums, resins, tanaoins, dyes : Perforin sfnf;'k {ests ;for gums §2
and risins, Prepare a wawrcﬁract of yugetable fa Inf’(}(cac,:,

CATINEG

blE 3
Terninaiia, mangroves, fc, Cassis spp. Myfabalg,us) dycs B3

(twrmeric, Dixs orellens, tidigo, Botes: moboqwrma’ f@» 01178
fresmiss) and peforn tests'to understafd: nfcxr"thcmléa?;mtum

A

nivsredty o ttoa
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: _J‘cp:l?‘t; 2 sbon {ist of 10 most important sodrces of firewood
n;ld tinber in your 1ocn’l(y Give their {ocal-names, - sc»cn tific
nam&, and familics 1o which they belong. Mentice their pro')-

mtcs
T'rcparc an.inventory of>the bamboos and rattans of your ‘area

5 ,gt(’lng (hc;r séicntific and Jocal names 2nd ‘their ‘various, tses
s with a;)p"opna(c x))usuauons

spLanch o4 a mﬁhpapcr _Thcy

571 fdcnnffthc frpes mcgnon thc;r izé, ¢dnio 5sh

'cw»cgux}xormw The pmpmr, oﬁcxércis: ind xtcmC zbovc u 10
: .mﬁkc the-studénts swere-ofthe Jinds of trees zndvuluc in urbar
3 ccowrtcms 234 cco]ogk:ﬂ servides.

?\atxonal Bumuo( Plant Geaetic:Resources, New, Dethi-d 1001 2
or V> of its field stations,
Hc:ud Quzners of the Botanical Survey of India or one” of 1
Ro;,lonal Creles.
ACSIR Laboratory dojng research on plants and (hoir"uﬁlhm
ki tion.
An ICAR ‘Rescarch Institute or 4 (ield station dealing W'(h onc
mq;or crop.or crops.

cognised botanical graden of 2 museam (such as tho;r 1t
thc Yorest Research Instituze, Dchrxdun National Botanical

u .;iv,.rsﬁy ot
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Instigne, Lugknow, Tropical Bouwical Garden and Research
Instizute, Trivandram), which bas collection of plant products.
Note: The students e exprered 1o propare ¢ bricf x(lurmlcd _
narcative of it ficld survey and scieprific visits. Aler evalva- §
fion, !bc gndca zm':rdéd to the xmdcnb Uy the Yenchers should §
be added 0 e ficld vsscssment ‘of the peactical examinztion.
Paper-X : Bistechnology and Geaede Eoglacering of
Plants and Microbes

Scbemes of Exmaingtico Max, Marks 0 103

Each. PApET s {Lhave 9 questions, out of which ¢ studeut tas 10 B

aftempt § qucﬂ £ 3AC udmg the question No f whick will be com-

a ,UM'“C °’& "‘6\z00""-% Unit-1
Bjotech ndlogy Eu:c concepts, principles and scope.
lans Cell 284 tiuut fultere : Gendral introdactio kisteny,
scope, concex of cellolar differertintion, totipotency.
Orgsnogescsts #nd :aventive embryogenesls ¢ Fundamenil B
- zspects of morphogentsis @ somatic embryogeritsis and androgenesis, 25
mechanbsms, techoigoes, and utifity,
. UniIT i
: Somati¢ hybeidization ¢ Protoplast isolstioa, Fosion aad cul- ¥4
ture, hybrid sc)ccnon nod regencration, possibilitics, achicvements;
and limitations of protdplasts rescarch.
Applications. of plant-tssue culrure : Clona| propagation, ar
tificial secd, p'o\,ua,on of -hybads »nd somacionss, production off
sccondary mc 'bo’h!cx.’namra! products, Cr)’oprtstrvancm 2nd}

Ilcboniblﬁxhi TINA (cchnolo;;v + Géne clonlng fninciples 2l
techniques, constructon of Proomic/eDNA. libaudes, chaice of vee
torx, DNA synthesis and sequencing, polymerase chain reaction, TINA
(inger printing. '

Uoit-11f

Genctic enginecring of plants : Aims stretegics for develo
mem of unnsgenics (with suiable exmuaples), Agrodaectcriam
natuial genetic engineer, T-DNA and transposon mediated gene
ging. chloroplast transformation and fs utility, intcllectuz] propef
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o SK. andieliinscRaE. 139, in vitro Haplold |
ther Planu, Voly, (&S, Fundamental > ‘
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severel short ebssctive type of questions sueh-as-multiple—cheice
. Gipesoneslimeanswer-type-ote-word
WO atha bw‘k’%‘lpw it-1

44 - University of Rajasthan

Unit-I :
Plant Pathology : History & Scope. Nature, Origin. & Evolu-
tion of parasitism. Biotic and abiotic pathogens, Pathogen factors in
disease development. Penetration, infection and pathogenesis. Physi- §
ological specialisation in phytopathogenic microbes.
Unit-XI
Host factors in disease development : Inoculum Potential, 8
Phenomena of resistance and susceptibility. Protective and defence '.f;j;
mechanisms in plants, Phytoalexins. Breeding for disease résistance ¥
plants. y
Environmental factors in disease development : prphytcmcs
and plant disease forecasting.
Unit-IX -
IPM, Application of biotechnology and mform*atwn technology %
in pest managemernit.
Molecular Plant Pathology : Molecular dlagnosxs identifrca-
tion of genes and specific molecules in disease development, mo- §
lecular manipulation of resistance. Non=parasitic diseases and con-
trol measures.
- Unit-I'V ;
Principle of Plant Protection, Physical, Chemical and biologi- §
cal contro of plant diseases, , 1
Classification and anatomy of galls : Some insect induced
plant galls of Rajasthan, mechanism and physiology of insect galls.
Paper-XII (a) : Advanced Plant Pathology-II
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 com-
pulsory. The question No. 1 will carry 20 marks and will be of

~oype-and-fithin-the-blanks.type.

Fungal discases : Symptoma élogy, disease identification and
control of flag smut of wheat, covered smut of barley, blast of paddy,
sthut Jowar, Red rot of sugarcane, flax rust, early blight of potato.

' Unit-I
Bacteria : Classifi c%m and nomenclature of bagterial plant
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PaB‘ég X1 (b): SEED SCIENCE & TECHNOLOGY-I

Unit I
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 genetical), seed moisture content,

germination test, rapid test of viability and evaluation, seedling evaluation, various methods of

seed separation, cleaning, drying and Seed processing plant and its process.

Unit II
Gross architecture of seed structure of angiosperms, identification and structure of seeds of
‘important crop plants with special reference to Rajasthan (wheat, pear] millet, mustard, gram, :
pea) and Identification of designated objectionable weeds at seed level. Physiology of seed
germination; seed and seedling vigour.

Unit III
Principles of seed production, seed production in self and cross pollinated crops; hybrid seed
production. Production of foundation aﬁd certified seeds; synthetic seed, terminator seed

technology, Seed storage methods, principles for safe seed storage, effects of storage,

mycotoxins- major groups, detection and detoxification, Deterioration of seeds in storage by
micro-organisms, insects and rodents; control of seed deterioration.

Unit IV
Seed certification standards and quarantine regulétions. International 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 International Co-operation in Seed

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

List of suggested Practical exercises:

I 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

o

identification.
3. Identification of seed coat cracking.

4. Study of physical purity of seed samplc.
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~ Study of seed germination, seedling abnormality and seedling index.
Determination of moisture content of seeds.
TZ test for seed viability

Assay of enzymes in crop seeds.

w2 N v

Preparation ot synthetic seeds.

10. Localization of starch, protein, lipids, tannins, phenols and lignin in seed sections.
I'l. Isolation and identification of storage fungi.

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

Suggested Readings:

Agarwal, V. K. and Sinclair, J.B. (1987).Principles of Seed-pathology, 1l edition CRC Lewis

Publishers, Boca Raton, New York, London.

1. Agrawal, R.L. 1980. Seed Teéhnology. 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.org/en/international-rules-_content---1--1083.html]

3. Bewley, J.D. and Black, M. 1983. Physiology and Biochemistry of Seeds in
Relation to Germination. Volume 1 & Il. Springer-Verlag, Berlin, Heidelberg,
New York. |

4. Copeland, L.O. 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™ 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. L. and Winton, K. B. (1932-1939): The structure and composition of

foods. Vol I and II: 'John Wiley and Sons, Inc., New York. @
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Paper XII (b): SEED SCIENCE & TECHNOLOGY -11
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, 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 diseases of some important crops with particulas rsfarence 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 IIT

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

Management of seed-borne disease, principles of control, seed treatments (physical, chemical
and biological), mechanism of action of seed treatments, major seed treatments for important

seed borne pathogens and their methods of application.

List of suggested Practical exercises:

1. Dry seed examination of seed lots.
2. Isolation and identification of seed-borne mycoflora by standard blotter method.
3. Preparation of culture media (PDA and NA).
4. Plating seeds on PDA/NA for identification of seed borne fungi and bacteria.
5. Other methods of plating e.g. deep freezing; 2,4D- blotter method. )
6. Water agar test tube seedling symptom test.
7. Study of any seed borne nematode disease,
8. Detection of bacterial and viral pathogens in seeds.
9. 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-borne pathogens

“14. Biological control of seed borne pathogens. ‘ .
15. Field visits: Crop fields, FCI, NSC, Seed testing Labs., quarantine station (e.g. NBPGR)

ete.
Suggested Readings:

1. Agarwal, P. C., Mortensen, C. N. and Mathur, S. B. (1989). Seed-borne diseases
and seed health testing of rice. Technical Bull. 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, Il edition
CRC Lewis Publishers, Boca Raton, New York, London.

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

5. Agrios, G.N. 2005. Plant Pathology. Academic Press, Lordon., New York
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Anonymous (1985, 2014). International rules for seed testing. International Seed

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

http:/-www.seedtest.org/ensinternational-rules- content---1--1083.htinl

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

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

Jodhpur. Revised 2™ Ed.

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. Hellerup, Denmark.

Neergaard, P. (1977). Seed Patholagy. Vol. I & II. The Mac Millan Press Ltd.,

London.
Rangaswamy, G. & Mahadevan, A. 1999. Diseases of crop plants in India (4th

edition). Prentice Hill of India, Pvt. New Delhi.

. Richardson, M. J. (1990). An annotated list of seed borne diseases 4™ edn. Proc.

Int Seed Test Assoc. Zurich, Switzerland.

. Schaad, N. W. (1980). Laboratory guide for identification of plant pathogenic

bacteria  (edt.). Bacteriology Committee of American Phytopathological Society,

St. Paul, Minnesota.

. Schaad, N. W. (1988). Laboratory guide for identification of plant pathogenic

bacteria (2" eds.). APS Press (The American Phytopathological Society), St.

Paul, Minnesota.

.Singh, D. and Mathur, S. B. (2004). Histopathology of seed-borne infections.

CRC Press, Boca Raton, London, New Yarl. Washington DC.pp 296.

. Singn, K.G. and Manalo, P.L. 1986. Plant Quarantine and Thytosanitary Barriers

in the Asean. Asean Plant Quarantine Centrc and Training In='tute, Malaysia.
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Paper XI (C): Ecosystem Ecology

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 forest, Forest types -Boreal, Temperate and Tropical

forests, Forest animal life

Unit II
Freshwater Ecosystems —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

Estuaries, Flora and fauna, Estuarine productivity, Coral reef ecosystem, Mangrove ecosystem
Unit ITX

Urban Ecosystem -Urban environment and Climatic conditions, additiona] physical complexes
(modified 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 of air pollutants, drinking water supply,

floods, waste disposal. ’

Rural ecosystems: Rural environment and climate, physical complexes (fields, agricultural

mplements and machines), Flora and fauna, Problems of discharge of chemical fertilizers,

Cd|

sesticides and drinking water. Management of waste, Principlc; Socé‘al Ii orestry.
@
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T Unit 1V

~ 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: types, origin and morphology of sand dunes;

Vegetation types and plant communities, biological production, conservation of flora and fauna,
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 (Halophytes),

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

affected soils, Importance of halophytes.

Suggested Readings

1. P. L. Jaiswal, A.M. Wadhwani 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.
Subrahmanyam, N.S. and A.V.S.S. 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 Delhi.
5. W. P. Cunningham and M. A. Cunningham. 2003. Principles of Environmental Science:

Inquiry and Applications. Tata Mcgraw-Hill Publishing Company Limited, New Delhi

suggesied Laboratory Exercises

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

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

~locality.
3. Study spread of root system of a perennial species in the soil
4. Study ecological adaptations of halophytes in your nearby area. <
| (<2)
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5. Seed Viability by T.T.C. method

" 6. Dormancy in seeds

7. Soil moisture and temperature at different depths

8. Salinity of soil sample.

9. Study of Canopy and Basal Cover of wees in your study area

10. Estimate primary productivity of a water body by light and dark bottle method
11. Mean leaf area of 2 plant Species growing in your area by graph method

12. Relative humidity by hair hygrometer

13. Light intensity by lux meter
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Paper XII (C): ENVIRONMENTAL BIOLOGY
Unit I

Air Pollution: Important Primary (CO, CO2, Oxides of Sulphur & Nitrogen,H2S, Chlorine,
Particulates, Odour Producing compounds) & 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 pollutants), Green belt, Ozone depletion, mechanism

of depletion, control strategies;

Unit I

Water Pollution: Eutrophication- 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 ﬁl‘l, Open dumps, Exporting waste;

Hazardous waste: Definition, disposal and management

Unit IIT

Climate Issues: Greenhouse gases (CO,, CH,;, N,O, CFCs: sources, trends and role) and
consequence of greenhouse effects (CO; fertilization, global warming, sea level rise,
Biodiversity erosion), Carbon footprints, Carbon sequestration, Applications of GIS and Remote

Sensing technology in environmental studies, the future of plaqet earth.
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Policies, Regulations & related issues: Water (Prevention and Control of Pollution) Act 1974;

Aif\ﬁ‘a evention and Control of Pollution) Act 1981; Environment (Protection) Act 1986, Wild

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 Gandhi Canal and

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

Suggested Readings

& W

10.

Suggested Laboratory Exercises : L}

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

Mason, C.F. 1991. Biology of Freshwater 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

Ltd., Publishers, New Delhi.
R.K.Trivedy and P.K.Goel. 1998. An Introduction to Air Pollution. Technoscience

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

Development. ICAR, New Delhi.

G. M. Masters and W. P. Ela. 2008. Introduction to Environmental Enginecring and

Sciences. PHI Learning Private Limited, New Delhi.
W. P. Cunningham and M. A. Cunningham. 2003. Principles of Environmental Science:

Inquiry and Applications. Tata Mcgraw-Hill Publishing Company Limited, New Delhi
S.K. Maiti. 2004. Handbook of Methods in Environmental Studies Vol. 1 &2. ABD

Publisher, Jaipur.
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l'o estimate pH, EC and Secchi Disc transparency for polluted and unpolluted water

" 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 water samples collected from polluted and

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

from pelluted and unpolluted water bodies.

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

water bodies.
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, equitébility and B-diversity) for polluted and unpolluted water bodies.
Chlorophyll content of plant species grox;s/ing in polluted (along JLN Marg) and

unpolluted habitat (Botany Department).
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Paper-XI (d) Advanced Plant Physxology-
Scheme of Examination Max.Marks : 100
Each paper“will have 9 questions, out of which a student has 1o
attempt 5 questions including the question No.1 whick will be com-

pulsory. The question No.1 will carry "O marks and will be ot}eworal— '
sm'l ebiective type of quesnons

ten equanon and significance of Km value, nagative and positive
4tivity, enzyme nomenclature and EC number, catalytic mecha-
I3ms, acrd base catalysis, covalent catalysis, metal ion catalysis,
: ic catalysis, catalysis through proximity-orientation effect
1s through transmon state bondmg, lysozyme as model !

Umt-H

tides : B:osynth?sns of ribonucleotides (purmes _and
formation of deoxyngouncleoﬁdes salvage punnes
de 'degradatxon

Vitamins : Water and faf- sombﬁe vitamins, biochemical func-
ine rnboﬂavm nicotinic atid, pantothemc acid, pynidoxin,

’?cnrd,'; v1tamm By _:_is,corfg@q.gc@?_‘ y}talmm A and’ Vl@mxn

q.plt'-m L. T
‘ Secondary Metabohtes % )
s and hgmns Structure and svnﬂ! G

dides : (pyrethrms and rotenoids) 4 Etr}b‘uﬁ dlprljstry

';ns dlstnbu’hon ifynthest and function.
g }‘lqvononds and water-s-olub'le{ngments : Synthes)s and func-

1
Ha;llpcmogens Dr'stri'bixtjbr}, Ic3emis‘n"y and function. \’
Uhnit- \1

] Alkaloxds : Pyrrole, pyrrohdme pyrldme po)yacetyl \,
i

}

!

§aitingline, tropane and indole alkaloids—their distribution, _syn-
fHests ang functign.

‘Saponins and snpogemns : Sterols, Steroxds stéroidal ,3“(0-
f? s—thieir distribution, synthesis and funcuon

Cardisdc glycomdes Their distribytion, structure 4fid fuggtion.
Paper-XIJ (d) : Advanced P}am Physnology 13

eme ofz ‘tﬁ'&hmatxbh ' “Max.Marks : 100
& Each} paper lel have 9 questions, oyf' 8F w’méh 4 $rodent hk 1o

"a cmp&%guestxons incfydin ihg fhc qukst:on'No 1 -vhith wﬁnl be com-
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pulsory. The question'No.1 will carry 20 marks and will be ofiseveral
short' ob}ectw&type of questxons WWW
o o word 1pes in-the-bla ity
o /Q;w’r «b&owm Unitd
' Plant growth regulators : Natural and synthetic, biochemistry §
and physiological effects of brassinosteroids, jasmonic acid; salicylic §
acid, polyamines, morplractins and cyanogenic compounds.
‘Signal trapsduction -in plants : Receptors and G- protems £
phospholipid signalling, role of cyclie nucleotides, caléiumi-calmodulin}
cascade, diversity of protem kinases and phosphatascs, sxgnal
transduction mechanisms' with special reference to: Gibberellin in-
duced signal transduction, auxin induced signal transduction and.
cytokinin induced signal transduction. ‘ .
Unit-1I ]
Stress physiology : Plant responses to biotic and ab-iotié"strcsses,
mechanism of biotoic and abiotic stress resistance, plant defensef
mechanisms against water stress, salinity stress, metal toxu:lty freez-j
ing and heat stress and oxidative stress.
Umt-
Photoblology-Photoreceptors Phytochrome : history, dxscovery, -
physiological properties, interaction between hormpncs and 4
pHytochrome, role of different phytochromes in plant aevelopment
and flowering, mechanism of phytochrome signal transduction. Ehysx— ",
ology of flowering photo-periodism and vernaljsation.
Circadian rhythms in plants-Nature of oscillator, rhythmxc
outputs, entrainments (inputs) and adaptive significance.
Umt-IV
Tools and Techniques. : Prmcxples and apphcatxon of
spectrophotometry, Pmnc1ples of chromatography, partmon chro{n
tography, thin layer chromatotgraphy, xon-exchange chromatograp Y,
gas-liquid chromatography, hi gh performance hiquid chrpm@tggrpphy,
gel filtration, electrophoresis, isoelectric focusing, upmobxhzed pI-L
gradient, ultra centrifugation (velocity and density g;adren;), ELISA‘ iz

[

and RIA,
Paper-XI (e) : Advanced Morphology and Morphoﬂenemsl
~ Scbemes of Examination Max.Marks : 100

Each paper will have 9 questions, out of which a student has to § \
anempt 5 questions mcludmg the question, No. 1} which will be com- §

‘\" ,//l/ \\_/
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o @(ﬂm M .Sa.Botany « 51

per-one oratLiNDE »» 'i:in‘ \.A)*’\

_,Q;M’c s 20 W AL ynin g, --

Floral anatomy and its role in explaining the morphology of the
amen and Carpel, Placentation : Inferior ovary, Taxonomic si gmﬁ-
ce of ﬂoral anatomy. Anatomy of the seed and pericarp and their

nomact sxgmﬁcance

3 ; Unit-H C

.Anther-Orgamzatanal rcla{mnshl,p of anther tissues:

structure aspect of misrosporogenesis Pollen‘sporoderm pat-

. Pollen anaysis, pollen fertility-ard sterility, allergy due to pol-

: ‘Poﬂen pistil interaction, cytomorphielafry. ofisfyle -and -sgigma,
550f. pollsz,n ulttastructural studies on potlen twbe growth in the !
1 chémotmpxsm fertilization. Vlabxhty, storage-and germination
ol»lex”;\% .

¥

‘ Umt—m e
Embryosaﬁ‘-&asm tyges mng: thd;x-:mmrqlamonshnps
wthuctural aspects: of enthryosas de\sdpgﬁem. <Emﬁ(;»sperm——ln-
elationship of the major types of ‘endosperns myfsa&ogx amd role.

bryo development, Embryo-Major types;- ¢mb@)4ogemmiaws,
parison of Soueges and Johansen's. system; physiojogical. factors
ollmg growth and differentiation 'of embryo;
d UnitdV .
rApomxxxs~genooenesxs androgenesis, .agri- hamcultural impor-
e Etmbryqlogical features of the-following-families : Santalaceae,
arthaceae, -Podostemaceae, Clm-mrbxtabcae Scmphulanaceae
,aceée Orebanchaceae, Lentibalariaceze. y
et aXTE (e) > Advanced Morphologysand’ Mm'phogenesxs-ll
jemes. of Examination .-Max.Marks :-160:

B .Each paper will have &quemom;'@myef which 4-student has to

1 _pi’& ‘quédtionk including the question Noiskmvhish will be.comr--

nlsery. The question Noid will carry 20 marks-and will be-of veweral-

abj:@%type of questions wmmpde-shwe—%ofw
pe.~one_word-ype-and-fith-in-the blanles-type. \+) AT A
“’"; C’& Lo WO AN ypie ]

De?relapment and morphogenesjs-shoot apex the ap‘:cal cell,

cs

N
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_ meristem, the subcelluar and biochemical structure of the meristemn.
The mechanism of primord’fgx‘m‘initiation transition to flowering,
growth and formation of organs. Experimental work on apical '
meristem, meristem culture and ‘virus free plant, histochemical stud- -
ies on apical meristems.

Unit-II

The phenomenon ofmorphogenesns-correlatlon polarity, sym~
metry, differentiation, regeneration.

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

“Unit-I - ‘

‘Somatic embryogenesiszsurvey of somatic embryogenesxs in
angiosperms, diréct soniatic embryogenesis and embryogenesis from
callus and protoplasts, cytology, physiology and genesis of somatic
embryogenesis nutritional factors, hormonal factors and embryo res?
cue in wide hybridization. “oe

Mlcropmpagatlon -advances and synthetic:seéds.

Cell plating technique and isotation of- mu.tant cetl hnaes
auxotrophic mutants. S

Mechanism involved. in cell cuiture mutants. . j

Suspension culture and growth studies. o . !

Unit-IV . : 3

Microtechniques for plant cuitures. Fixation (FAA and
glutaraldehyde) and embedding in paraffin and GMA, equipment and |
histological procedures. *Transmission and scanning electron «
microscopy for.plant protoplasts and cultured cells and tissues.

: Endosperm and ovary culture, control of fertilization, experimental .-

e work on embryolegy oﬁparasme plants. Rele. of’ p'lant tissuer eadamre ’f

@ In erop impoevement. CE

Paper-XT. (f) : Bmsystcmamcs of Angiosperms-I .-

Schemes' of Examination Max:Marks r;100

Each paper will-have 9.questions, cut of which:a studerit hasto
attemnpt 5 questions including the.question No 1 -which will he eom-’
pulsory ‘The question No.1:wil] carry 20 marks and will be ofsavecat.
shor objeetive-type of questions sudmsmul&p&o»eho{wtypwm
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Umwa
onents and principles of taxonomy, Alpha and Omega
taxomémy, docEmemanoﬁ“‘ pséopép‘ﬁg"?ﬁﬁ'éancg‘?ga }:elatxonshlp of
expermiental and orthodox taxonomy, Evolutionary taxonomic clas-
sifipation.
Unit-II
Botanical gardens and Arboreta, Information from plant geogra-
phy, Indian plant geographical regions, Role of Herbaria in taxonomy,
Taxonomic literature, Taxonomic resource information (Dataanaly-
sis coding df characters, statistics), '
Prmcnp’ies rules, rank of plant, nommwm
and important rules, type methed, Pringiple. of prarity.and its Limi-
tation, Name of hybrids and cultwarsi Gangept of Biocede.
.-yt

B:osystema:ucs Procedures Steps of biosystematic studies,

_Biosystematic categories—Palynology, Cytology, Embryology,
Anatomy and Histochemistry.

Unit-IV PN
Numerical taxonomy : Principles, Serum dlagnosxs Concepts

i Phytochemistry Operational taxonomic units (OTU), Data process-

mg«and taxonomic, studies, Taxometsic. metheds for ,study of Popu-
lation variation and snmll.aruy—-—Codmg,, Luster anaLys;s,, cladlstxcs
Paper-XII (f) : Biosystematics.of Angwgperms—
Schemes of Examination - ' Max,Marks 100
Each paper. will have 9 questions, out of which.a student has to
attempt 5 questions including the qyestion No.1 which will be com-
pulsory. The question No.l will carry 20 marks and will be of severa}

short obgective type of questions wehfesfm‘ul-hp&e\.cb&eeﬁ*pww

St e
ﬁbmv{—d&gpwo’\tﬁ _

Unit-I
Expemmental taxmnomy-ScoQa and Signjficance, Expenmen
tal categories. Retationship, in experimental and gythodox taxgnomy,

‘ Synthenc ‘theory of evolution.

Unit-II
“Concept of species, speciation, s;accws ctassification, Concept
E;f characters—analytic versus synthetic character, qualitative versus -
quaawtanvc characters, good and bad characters, l'qonogmc charac- .




Suggested Readings:

~ ~10. Sivarajan, V.V. 1991. [Reprinted 2001} Prmmples Qf Plant Tax-
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ter—Character weighing. Characters variation, its role in speciation
and isol'ation. '
\ Unlt-m

" Concept of population, its significance, pattern of phenetnc 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 !

ecotypes. .
Unit-IV

Experimental taxonomy and hybridization, Role of hybridiza-
tion in evolution, Stabilization of hybrids and amphldxplmdy,
introgression and segregation.

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.” '

e ———— e P

1. Lawrence, Ci. I M. 1951. Taxonomy of Vascular Plants.
- '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 Funda.mentals of Plant Systematics.
Harper and Row, New York.

e b

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

Armc London.

6. - Woodland, D.W. 1991. Contemporary Plant Systemancs, Prentice
Hall New-Jersey.

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

8. Naik, VNN. 1984. Taxonomy of Angiosperms. Tata MoGraw Hil,

" New Delhi.

9. Singh, G. 1999. Plant Systematics : Theory and Practice. Ox-

ford & IBH Pvt. Ltd., New Delhi.

onomy. Oxford & IBH Publishing Co. Pvt. Ltd., New Delhi.
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!.
“Paper-XI (g) : Biotechnology-I.
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.l 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 the blanks type.
Unit-X
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 tissue culture laboratory—facilities, operation and man-
agement, media preparation and handling; Sterile techniques.
Unit-I0
Pathways of plant regeneration—proliferation of auxillary
buds, adventitious shoot bud proliferation, organogenesis and so-
matic embryogenesis from callus and suspension cultures.

Somatic embryogenesis—Survey of somatic embryogeuesxs in

angiosperms. Zygotic versus somatic embryogenesis, in monocots and

~ dicots. Comfer somatxc embryogenesis.

Unit-II

Pollen -embryogenesis—Discovery of anther culture, survey of
antber and pollen culture in dicots and 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 protoplasts 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 forestry.

Microrpropagation advances and synthetics seeds, use of ELISA

A methods to certify pathogen free plants.

Unit-IV
‘ Quantification of tissue culture procedures :fresh and dry
weight culture density by cell count, packed cell volume mitotic

- index.

Microtechniques for plant cultures-fixation (FAA and

: 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.
' Ay
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life, pigmentation and fragrance.
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Paper-XII (g) : B:otechnology—ll
Scheme of Examination ) Max.Marks : 100
~ . Each paper-will have 9 questions, ‘out of which a student has to

A

attcmpt 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
short-objective type of questions such as mulnplc choice typc one
line answer type, one word type and fill in the blanks type.
Unit-I
Transgemc plants—the concept and history of dcvelopements
of transgenesis in plants.
Agrabactenum—medlated u-ansformatxon
Unit-IX

Pirect DNA transfer into intact plants cells——rmcropro_)ectlle .

bombardment and chemical uptake of DNA by plant protoplasts.
Tools for genmetic transformanon-—Transformatlon vectors,
promoters terminators and markers and reporter genes. . ’
Uait-IX
Regulatxdn of heterologous gene expressxon—factors affect-

mg gene expression, introns, -plants transcrlptlonal faotors gene si-

lencing, 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. Extensxon of ﬂower

Unit-IV

Manufacture of valuable products—antlgens -antibodies, ed- - -

ible vaccines, enzymes, proteins.
Benefits and risks of producing transgenic plants——lPR and

regulatory requlremcnts field testing and regulatlons to release

transgemc plants in India.
Skeleton Paper

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

Practlcal Examination

Time : 4 hours’ MM 1100
Q.No. ) . Questions . ' Marks

' L ailotted
1. (2) Study the dxscased plant matcrxal a

provided; make hlstopathologlca] lnvcstxgatxons

A

1
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Draw labelled drawing and identify the pathogen

_ giving reasons.
(b) Study and identify the mycoflora from the given

material.

10

5

2. Give suitable drawings ‘ake 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. Identify the causal organism. 10
4, Caliberate your microscope with the help of micrometers
and measure spores and determine the mean size. 10
5. From givenplant 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. ) 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 anatomxcal features
of given seeds, 20
2. Study the seed-borne mycoflora of given seed sample 25
3. Determiné the location of pathogen in. different
components of given symptomatic seeds. . 10
or ,
Estimate the spore load in given seed sample.
4. Examine the vnablllty of seed lot. 10
or : :

Study the tranmtssxon of pathogen in infected seedlmg
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Now

or
Examine the seed disorder in given seed lot.
or
‘ Examine the seed sample for physical pumy
5. Spots 1-5 10
6. Viva-Voce 10
7. Practical Record 15
Skeleton Paper
M.Sc. (Final) Practical Examination
SPECIAL PAPER : ADVANCE ECOLOGY
Time-: 4 hours MM. : 100
1. 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 gwen plant materials explain-
" ing thelr anatomical adaptatxons in relation to habitat. 25
or
Study the various types of tnchomes and their rolling mecha-
nism. to withstand during drought of gnven plant material. _
3.  Determine the-total hardness of the given water sample. 10
4. Determine pH of the given soil sample by pH meter. 05
T or :
Determine the conductivity of the given soil sample
Comment upon the spots (1-5) - 10
" Practical Record _ 15
Viva-Voce 10
Skeleton Paper
M Sc. (Final) Adv. Plant Physiology
: Practical Exammatlon
Time : 4 hours ) MM : 100
Q.No. : Questions - Marks
allotted
1. (a) Perform the physiological . exercise given to you

and write the object, materials and methods,
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" ‘theory, observations results and precautions. 25
.(b) Write the details of the principle involved in
the given exercise 5
2. (a) Perform the physiological exercise given to you
and write the object, materials and methods,
theory, observations, results and precautions. 25
(b) Perform test(s) for secondary metabolite(s) in
the given material. 5
3. Comment upon -Spots 1 & 2 : 15
4, Practical Record ' 10
S. Viva-Voce 15

Skeleton Paper
M.Sc. (Final) Special Paper Herbarium and Adv. Taxonomy
Practical Examination

Time : 4 hours : MM : 100
Q.No. -+ Questions Marks

- _ . allotted
I. Make a study of epidérmal system of the material

A, B and C: from a taxonomic point of view and
assign these to their respectxve types giving reason

or .
- Study the seed-coat anatomy of material A,B and C
by means of sections. Give labelled diagrams to brmg
out the features of systematic significance.
2. Make Palynological study of One of the specimens
- . A, B and C. Draw labelled sketches and give the
" N.P.C. formula. - 10
3. Study the anatomy of one of the materials A B and C
and mention characters of systematic importance. 10
or :
Study the floral anatomy by means of serial T.S., of
One of the materials A,B and C. Make a labelled sketch.
4, Write a 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 B TR e

(any one). 8
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5. With the help of suitable preparatxon make detailed
morphological studies of chr omosomes in the given
material D. 06
6. Prepare a synonymy on the basis of herbanum sheets

studied. Find out the basionym and mention the correct

name with reasons. .07
7. Comment upto the spots 1-6 12
8. Viva-Voce ’ 10
9. Record and Sessional Work ’ 17
Skeleton ‘Pﬁper
M.Sc. (Final) Practical Examination
Special Paper:- Adv. Morphology of Angiosperms & PL
Morphogenesxs
Time : 4 hours ' MM. : 100

1. Cut serial transverse sections of the wax embedded material
. provided and submit two well prepared slides. Write the proce-
dure followed briefly. 13

2. Study the seed Coat and anatomy of the seed provxded Identify the
seed and classify it according to Corner's/Martin's system. 20

3.  Make an acetolysed preparation of the pollen grains from the
material and describe the pollen morphology and identify the
pollen types. - 12

4. - Dissect out and mount at least two stages of the endosperm/
’ embryo from the materxal prov:ded make suitable mounts and

. labelled dxagrams C 10
5. . Count the cells in the ngen suspension culture using haemocy
to meter. : . 10
or
Plate the cells from the suspensxon culture usmg cell plating
- technique.
or

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

6. Comment upon spots | to § S - 10
7. Viva-Voce . .10
8. Practical Record )15
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' ‘M Sc. (Final) Papers VI, VIII IX & X

Practical Examination
M.M. : 200

FIRST DAY (4 HRS.)
VII-Plant Development & Reproduction
IX~Plant Resources Utilisation and Conservation
- (a) Make suitable preparation of the given material. Draw
labelled diagram, and study the anatomical features with
special reference to its vascular structure. Discuss points of
special interest. 16
(b) With the help of suitable preparation study the floral/
' seedcoat/epidermal/micro-sporangium wall structure of the
material provided. Draw labelled dlagram and comment

upon its features. 16

2. (a) Identify any two......materials from the given samples Give
"' economic importance with special reference to origin, cul-

- tivation, part used and processing, if any, 16

(b) Mark the highest yield producmg areas in the map pro-

: " vided to you, 15

3. Spots 14 12

M.Sc. (Final) Papers VII, VIII, IX & X
2 Pracncal Exammahon
Time : 4 hours MM. : 200
Second Day “ Hrs) .
X- Plant Ecology. - "
XI- Biotechnology and Genetic Engmeermg of Plants & Microbes.

4(a). Calculate the frequency/Density/Species Cover of the plant spe-

cies in the plot allotted to you by Quadrat method and compare

- your results with Raunkier frequency diagram. 16"
(b) - To'investigate the water content/air content/soil particles in given
- - soil sample. -
or - ‘
Inverstxgate the pH/chlonde contcnt/oxygen content - of water.- ’
sample given to you. . 16
5 (2) Perform biotechnological exercise gwcn to you .16
_(b)* . Write details for the exerclse given to you. B M
6. Spotts 1to 4 DR V4
7. Records/Sessionals/Project/Herbarium - .- 3D
7. Viva-Voce. : ‘ : '[ \20
4 ’ —
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