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M. Sc. Previous

Paper |
Paper 1l
Paper 111
Paper IV
Paper V
Paper V]

M.Sc. Final

Paper VI
Paper VIII
Paper IX
Paper X
Paper X
Paper XI!

Cell & Molecular Biology of Plants

Cytology, Genetics & Cytogenetics

Biology & Diversity of Lower Plants: Cryptogams
Taxonomy & Diversity.of Secd Plants

Plant Physiology & Metabolism

Microbiology and Plant Pathology

Plant Morphology, Developmental Anatomy and Reproductive Biology
Plant Ecology !
Plant Resource Utilization & Conservation .

Biotechnology & Genetic Engineering of Plants & Microbes

Elective |

Elective [}

Elective Papers X1 & XII

Papers X1 (a)
Paper X11 (a)

Papers Xt (b)
Paper Xlt (b)

Papers Xi(c)

Advanced Plant Pathology | .
Advance Plant Pathology 1 '
OR
Sced Science and technology |
Seed Science and technology 1

OR

Icnsystem Ecology
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Papers X11d:

Paper X1I (d) :

Papers X1 (e)

Paper XI1I (e)

Papers X1 (f)
Paper X11 (f)

Papers X1(g) :

Paper X1 (g)

ietog)
OoR
Adwanced Fiant Physiology |
Advanced Plant Physiology 1
OR
Advanced iviorphology and Morphogenesis- |
Advanced Momhology and Morphogenesis- 11
OR
Biosystematics of Angiosperms |
Biosystematics of Angiosperms Il
OR
Biotechuology- 1 .

Biotechnology- 1l -




M.S¢. Botany
1. e -

M.Sc. (Previous) : S

There will be six papers i theory. each of three hours duration, 100 mark~ vech ;md. two
practical’s carrying 150 marks each (10% marks are reserved for viva and 13% records 1n
each examination). Each practical examindtion 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 attempr > questions
and the question No. | 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) RS
FY

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. !
ii. Practical for elective papers-100 marks of 4 hours duration to be completed in

one day.
Each theory paper will have 9 questions, put of which éé‘stud'cn:t has to attempt 3 questons
and the question No. 1 will be compulsory. The question No. | will:carry 20 marks and will
be of short type of questions with a limit of 20 words. -

Dyy ReogitiTes 2




~ 4

e e M TR P L

:
A




N

o 1T ——

- t&dc‘m“c)
< i St ~. l




1

5 s
\“"‘ rnL° M

Fe: j(...‘: eé

[ECTEETE S UON AR v nminagtuts argpn. - o . " i
R ey s e

i
e T
'.._ cal '”Enx‘xc)"h"
eivermty of KuJnsilin

GIAIPUR




w..,mtmp_.mnwn..u«

e

3

2] PG

.1

Yol s

-~

N* o

o Y

N
o
-
it
#i:

<

EMIC)
of Rajash

-

istrar
Stra
}\\l

PLw

. é " ”
cm

o

By
W




ing of DNA, malecs
yugleolus and ri

NV e :
Y. Registrar
i Academic)
Lnbversify of R&jﬁ RRRRES |
ATPUR




e .

.f’
i

S
Dy. Registra:
(Academac)
niversity of Ko

Q}\M/‘ oy

e e o 1 o S — W £ > A gaies




and Jooex, TV, 199%. GiteBice:: Principles and
cAnelysiy. (4ch odition). Jones & Bardén Pifishirs, Misssclur
-i 2 t’,_sl- . - .. . PR

6. Khuish, GX. 1973. CitogencticioRANg

Ry Iy

:of Chironomas and Drosopblle, '. { '
4 . Charscteristies and behaviver of B chromosbmcs ustag msize of
<any other appropeixte aterisk, . '
& Workday ot the-&ffbctiofimongeasnd ti-#ly on ¢lant pheno- |,
A At . ., - . N . e N et ——— - dr

&

1

oy KRpasiooe
Dy, K.@'giswar
Univiskcademic)
Unzversit ,UfR&j&fi};i-‘,&
AIPUR




wy

——— 4/

2 ‘jﬁn/
(egpw‘f L /

(Academic!
y of Raiastha®

U;\jvet!l
A




S —— L —ra—— . & o e 4

Co., Mo 58tk .
e FOF) !w, i OGuOCEF .-z: R,
9 LW iml‘l B V

Mandahet, C.L., 1978, ligpdpationisd Pt Viruses. Ginoll :&
Co. L4 Déibi. P
Mebroas, R.S. and Abgje, RS, 1983 ARl Introducdon 10 My-
cology, Now Age lnteanedistc Press. !
Mosris, 1.1956. An Inwrodwction (0-the Algac. Cambddge Usi-
vossity Press, UK , .
Pasihag, N.5. 1991. Bedy Sy
‘' parihar NS. 1996, Blaiody & Mow

}?
%
\E‘

iy, Registrar Y . ‘i“"‘- LIRS

. . Lo R ~
tAgadenic) ; }}h ) ::f_,“.._ N
sitv of Rajastkang. .« . . 5v 0,0 .00 o L
TAIPUR Lapw o ~




gri M Lrs
- tg"féff.r‘

»l

-t s oy o—

ot
A r—— g,

i o e e o e

~-/

PiITE

Dy. Regibtsar
{Academic) —
University of Rajasthan
ALPU'R

=




Intraduction  Gymnosperms, the vessel-less and fruitless s
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Unit [
eed plants varying in the structure of

their sperms. pollen grains, pollen germination and the complexity of their female gametophyte:

Evolution of Gymnosperms. Classification of Gymn‘o:‘;pgrms and their distribation in India.

Briel account of the families of Preridospermales (Lyginopteridaceae, ..Medullosaceae,

Caytoniaceae and Glossopteridaceac), General account of Cycadeoidales and Cordaitales

Structure and reproduction in Cycad'a]es, Ginkgoales, Coniferales, Ephedrales, Welwitschiales

and Gneitales.

Umt I

TAXONOMY OF ANGIOSPERMS

IE

b

L )

Faxonomic tools and techniqués: Heérbariuni, serological,

Aims, components, and principles of Taxonomy: %A:Ipha and Omega Taxonomy,

documentation and scope.
Systems.of Angiosperm classification: Cronquist, Dahigren, Thorne and APG-I1L.

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

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

Unit QI |
Numerical Taxonomy- Principles, conepts, operational taxonomic-urits~(OTU), “data
processing and taxonomic studies, taxumetric methods for %tudy of population variation and

shmilarity-coding, cluster analysis, cladistics. cladogram.

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

Molecular technigue, 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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- 77 2. Study of important fossil gymmosperms from prera-ed slides and -

Suggested Readings

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

Coic, A 1 1669. 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. 197]1. New Concepts in Flowering 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. : R

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" Centwry. Portlant Press Ltd., London.

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

Singh, H. 1978, Embryology of Gymnosprms. Encyciopaedia of Plant |
Anatomy X. Gebruder Bortraeger, Berlin.

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

Sofbrig, O.T. and Solbrig, D.J. 1979. Populatian Biology and Eveolution,
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 Lid., London. : - v
. Takhtajan, A L. 1997. Diversity and Classification of Fiowering Plants.
Columbia University Press, New York. L
Woodland, D.W. 1991. Coutemporary Plant Systematics, Prentice Hall,
New Jersey. o
Suggested Laboratory Exercises

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

pans of cycas, Ginkgg, Cedrus, Abies, Picea, Cupressus, Araucaria,
Cryptomeria, Taxodium, Podocarpus, Agathis, Taxus, Ephedr2 and Genetum.

specimens.
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Angiusperms

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

(1) Ranunculaceae, (2) Cappagdaceae, (3) Portu!acaccae (4) -
Caryophyllaceae, (5) Malvaceae, (6) Txhaccac (7) Sterculiaceae, (8)
Zygophyllaceae, (9) Rhamnaceae, (10) Sapindaceae, (11) Leguminosae, (12)
Combretaceae, (13) Myrtaceae, (14) Cucurbitaceae, (15) Umbelliferae
Apiaceae, (16) Rubiaceae, (17) Astefaceae, (18) Primulaceae, (19)
Plumbaomaceae (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) Aizeaceas,
(35) Molluginaceae, (36) Euphorbiaceag, (37) Commielinaceae and.(38)
Cyperaceae.

4. Description of a species based-on varicus specimens to study
intraspecific varjation: a collective exercise.

5. Description of variousspecimoﬁa 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 wz!d or cultivated, as are
abundant.

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

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

10. Companson of different specigy of a.genus and different genera of
a family to calculate similarity coefficientsand prcparatxen of dendrog'ams
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& REPRODUCTIVE BIOLOGY

Unit
Introduction: Unique features of plant development, differences benveen animal and plant
development
Seed germination and seedling growth: Metabolism of proteins and mobilization of food

reserves, tropisms during seed germination and scedling growth, hormonal control of seedling
growth, gene expression, use of mutants in understanding

seedling development.

Shoot development: Organization of the shoaot apiczil 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 nnd laticifers, wood development in rclmidn to-cnvirbnmentul factors.

Unitll
Leaf growth and diﬂ'cren('iation: 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.

4,

8
£

Root development: Organization. of root apical meristem- (RAM),
diffecentiation. lateral roots, root hairs, root-microbe interactions.
Seed coat development: External-and internal morphology of seed, seed appendages, ontogeny

‘vascular.. .lissue

of seed coat in various families, mature strucinee, spermoderm pg}'&ems.':.
Unit Y

Reproduction : Vegerative options and sexual reproduction, flower 4"_,‘,7_‘_",?,!3312’_‘3 , genclics of

s o Borm e i

floral organ differentiation, homeotic mutants in Aratidopsis and Antirhinum, sex determination.
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development and gene expression, male steriiity, sperm dimorphism and hybrid seed production,

poilen wenmiranion, pollen tube growth and guidance. pollen storage. poflen allergy, pollen

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

structure of the embryvo sac cells. :
Pollination, polien-pistil interaction and fertilization : Floral characteristics, pollination
mechanisms and vectors, .structure of the pistil, poﬂen-stigma interactions, sporophytic and
gametophytic self-incompatibility (cytological, bio‘chemical and molecular aspects), doublc
feitilization, in vitro fertilization.

Unit IV
Seed de\"el()puleu( and fruit growth : Fndosperm development | emhryngenesis, cell linesges
during late embryo development, storage pmlci.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

dormanc_\', bud dUHlld]lL'\'.
Sencscence and programmed ccll death (PCD) : Basic concepts. types of ccll death, PCD 1n

the life cycle of plants. metabolic changes - associated with senescence and its regulation.

influence of hormones and environmental faclors on senescence.

Suggested Readings: ﬂ
2. Bewley. J.D. and Black, M. 1994. Seeds: Physxology of Devclopment and

Germination, Plenum Press. New York.
3. Burgess, J. 1985. An Introduction to Plant Cell Developmcnt Cambridge Umvcrs:ty Press,

Cambridge. .
4. Fahn, A. 1982. Plant Anatomy. (3rd edition). Pcrgamon Press, 0xford

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

.y

York -
t1. Salisbury, P.B. and Ross, C W. 1992. Plant Physiology (4th edition}. Wadsworth Publishing,

Belmont, California.

t




PSR AT R B PR TS 11 L)L'\\,'IUPIHCH. [P PNV FYRIN T B

Cambridge University Pre;;s, Cambridge. ,

I3 Bhoswani. &S, and Bhatnagar, S.P. 2000. The Em‘t.}r_\folog)? of Angiosperms (4% revised and
enlarged edition). Vikas i’ublishing House, New Delhi.

14 Fosker, D.E. 1991. Plant Growth and Development. A Molecular Approach.

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

Cambridge.
16. Leins, P, TucKer, S.C. and Endress, P.K. 1988. Aspccts of Floral Development, 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;relopmem. Prentice Hall, New -
Jersey. | L

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

P

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

University Press, Cambridge.
20. Raghavan, V. 1997. Moletular Embryology of Flowering Plants. Cambridge

Universily Press, Cambnidge.
I. Raghavan, V. 1999. Developmental Biology of F lowcrmg Plants Springer-Verlag, New

1

'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, Cambndge
24 Shivanna, K.R. and Rangaswam_y, NS 1992. Pollen Blology A Laboratory Ma Manual.

Springer-Verlag. Berlin.
25. Shivanna, K R and Johri, B.M. |9RS. The Angiospcrm Pollcn : Structure and

Function. Wiley Eastern Lid.. New York. ‘
26 The Plant ¢ el Special fssuc on Reproductive Biolory of Plants. Vql. 5( 10) i993.
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Suggested Laboratory/Field Exercises
I Study of hiving shoot apices by dissections using plants such as Tabernaemontana, Albizia
2 Stwdy of evohistological zonation in the shoot apicz! meristem (SAM) in sectioned and

double-stained permanent slides of a suitzble plam . Examination of shoot apices in a

monocotyledon in both T.S. and L.S 1o show the origin and arrangement of leaf primordia.

3. Study of aliernate and distichous, alternate and superposed, opposite and superposed, opposite
and decussate leaf arrangement. ©yamination of rosette plants (Launaea Mollugo, Raphanus,
Hyoscyamus eic.) and induction of bolting under natural conditions as well as by GA wreatment.
4. Microscopic examination of vertical sections of leaves such as Eucalypim, Ficus, Mango,
Nerium, maize, grass and wheat to understand the internal Su.~tyre of leaf tissues and trichomes,
glands etc. Also study the leaf anatomy C3 and C4 of plants. |

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

6. Study of 1vpes of stomata in plants belonging to diﬁ'crent families.

7. Study of whole roots in monocots and dicots. ,
8.Examinatian of L.S. of root from a permanent preparation 1o understand the organization of

root apical meristem and its derivatives. (use maize, aerial roots of banyan etc.)
9. Swudy of lateral root development.

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

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

13. Study of vascular tissues by clearing technigue - -
-14. Study of microsporogenesis and gametogenesis in-sections of anthers of different ages.

I5. Examination of modes of anther dehiscence md"mﬁamim of pollen grains for

microscopic-examination (maize, grasses, Cannabis sativa, Crotoloria, Tradescantia, Brassica.

Petunia, Solanum melongena, etc.)
16. Study of wall layers of anther.

.._']_; Tes(s for pollen viability using stains and in viiro genmination. -

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

surface culture
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20 Stwdy of ovules in cleared preparations, studv of monosporic, bisporic and tetrasporic 1ypes

cfunbrye szo development threugh examination of permanent, stained serial sections.
ot bz w3y of several types of fiower with different poilinztion mechanisms.

22 Lmasculauion, bagging and hand pollination 1o study pollen germination.

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

2¢ dsolzhor of zygotic globular, heart-shaped, torpedo stage and mature embryos from suitable

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

26. Biochemical estimarion (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.aherat=-s

Mannual, Springer-Verlag, Berlin-Heidelberg (and references therein).

2. Chopra, V.L. 2001, Plant Breeding : Theory auu rwvue. wxtord IRH Pvi. Lid., New Delhi.
3. Chopra, v. L. 2001. Piant Breeding: Field Crops. Oxford IBH Pvt. Lid., New Delhi
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Paper VIIL. PLANT ECOLOGY
Unit ]

Science of Lcology Inroduciion to ecology, evolutionary ecology, ecological models;
Population: Characteristics of popu!alion,zpopiﬂatiori size and exponential growth, limits of
population growth, population dyvnamics, life- history pattern, fertility rate and age structurc,
population growth. Competition and coexisteénce, inra-specific inleractions, int_ct3:p<=¢iﬁc
interactions, scramble and confest competition modcl, mutualism, commensalism and
allelopathy, prey-predator intcractions.

Vegetation organization: Concepts of commuflity and continuum, commuaity coefficients,
interspecific associations, ordination, species diversity and pattcrn diversity in community,

1

concept of habitat and ecotone, ecological niche.
Unit I1

Vegetation development: Temporal changes (cyclic and non-cyclic). mechamism of ecological
succession (relay floristic and initial -floristic composition), succession models (facilitation,

tolerance and inhibition modcls), Changes in ecosystem properties during succession, concept af

climax

Ecosystems: Nature and size of ecosystem, cofiperents of an ecosystesm (producgrs, consumers
and decomposers), Grazing (grassland) and Detritus food chain in freshwatcr ecosystews, 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. Eu\«rs‘.w nghiten u
B 01718 1 (O

Ecosystein stabiliry: ¢ oncept (resistance and resilence), egological perturbaticns (natural and
anthtopugenic) and ther impact on plant and ccosystems, Restoration of degraded ccosystems,
cayre-topalt o
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Biomes. Biodiversity: Major biomes of the world and Tmpact of changing climate on biomes.
Brogreisity L oncept & level. role of biodiversity in ecosystem function and stabibty.
assessment itocal. national and global), speciaiion and extinction, Biodiversity act of India and
related intcrnational conventions, diversity indices, [UCN 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 multipl:e population, molecular approach to

behavioural ecology, conservation genetics.

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

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

Suggested Readings

I. Smith, R.L. 1996. Ecology and Field Biology, Harper Collins, New York.
2. Mulicr-Dombais, . and Ellenberg, H., 1974. Aims and Methods of Vegeation Ecology,

Wiley, New York.
3. Begon, M. Harper, J.L. and Townsend, C.R. 1996. “Ecbiogy, Blackwell Science,

Cambridge, U.SA. A
Ludwig, J. and Reynolds, J.F. 1988. Statistical Ecology. John Wilty & Sons.

4.

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

6. Odum, E.P. 1983. Basic Ecology, Saunders, Philadelphis.

7. Barbour, M.G., Burk, JH. and Pitts, W.D. 1987 Teuestrial Plant Ecology.
Benjamin/Cinnmings Publication Company, Califomia.

8. Kormondy, E J., 1996 Concepts of ecology. Prentice-Hall ofiIndia Pvt. I.td., New Delhi.

9. Chapman. 1| and Reiss, MJ.. 1988. Ecofogy, Prmcnplcs and ApphcatnOns. Cambndge

University Press. Carnbridge, U K.
10 Molan. 13 and Bitthaez, S 1997 Sustainability Indicator. lohn Wily Sons, New York.
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e G Afiller Ir. 2005, Fssentals of Leology - H1 Edition Thomen, Brooks/Cole
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rbnt{f' .
51 Rc:dldpx
‘Anomyimous 1992, National Gene m -gdian Heritage on
Plant Genetic Résources (Tookies). Nmom! buxua of th:t
; Genctic Resources, New Deibi.
Arora, RI andNaya: ER. 1984, \’-’Idkdmves o[btp I’hou
. in Indiz. NDPGR Stfence Mobogueph NOZ.
! P\N' H.G 19?8 Plants 2nd thuqon (:rd cﬁn) CA:
Wn‘!wonh, Befmont.
Bole. PV. and Vighani, 1. 1926. Field Guide 1o Gommon Indiaa
T:ccs.:Oxford Umvu;xtv Fress, Mnmba' o
i1, KPS, Stinkls, G. and LN, 1996, Biodiversity
in;Medicinal and Arogusic ¢ In Iodls * Canservitfon a0l
USiftzation. Nations! Burcau of Plant. MW, New
Déthi.
Clrispecls, MJ. and Sadava, D. I977 Phnts, T-‘oodj.nd People,
W.LL Freeman and Co., San T
Cristi, B.R. (cd) 1999. CRC Hka of Plant. Scfonces asd
Agricutre. Vol 1. lo-situ congervition, CRCMQO&RWX}
Yloﬂdu USa.
v.G. Tho Dosbly Greea Rcvohmon Feod for All
1 PGAgum Books. -
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9 Cenway, 'G;'nrd flarticr, 5 1990 Afte the Green 'Ré\'ohllion
l‘.an*uca.q;P{v;s Loadoc.

10. Cocway, G.jpad Barbicl, E. 1994; Plara. Genes and Ayxuimrt.
Yoncs end B rilers Publishors, Bostoa.

1, CouncilgffSctentific snd Indistrja! Resceath 1986, ibe Useful

. Plames LA “.mr_mimuﬂlnrméo.ap, e, CSIR,
5 MNew'Dolgf ’ -
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T Wealth ".qd;a. A Dictiopary of Indjan’ Paw K sand 8
lodusisia) Bpoducts New Dethi, Rew Matciaic 1B Reiscd
Vol L TB1s-1992) Sapplomes (2000

13. CroaquegiA. 1951, Anlmcpmu! Svm:midf lessx)acmon of
Flowéing Golumbiz Vaidersiny

. Dircatogs B lnfian Wedsrds, 1993 WWFINDIA, N
and AWB! Lampus

15, Fab DA:?IM:L M. and Mxlha C 1996, .Rz:ronn;‘bm:nlw
Island Pross. Co}umb.x Usa .

16. FAOMOPGR 1989 Technical Guidelines {orthe Safc Move-

 ment of Glmplami; FAOABIGR, Kooe.

17. Fruokel o;@u chwm, A H.D. 258 Burdon, JJ.. nysSm: Con-
servation of Plaar Enc.\n’\ Ca.mbndgc University Press, Cem-
bridge, . c(

3. G&d;ﬂ,‘M g Guba, %. 1996 D.olozyuvdﬁsumf. Use zod
Abuse B(Panerc lo Crotemponary India, chﬁ:ax}\év- Dijbi

. 19 Gaswa,- 3 . (E4) Bicdiversity § A Bialoky 4 bers and

. Diffetcofied Blsckiveil Science Lud., Owax '

2. Heywoods o ' "

1;. : ‘_ g ‘.NMWSM‘% 5

oA) Sl mitRolcu(Coma\:ua)M_ lopment.

: emidi 340 Diego.

22 Kocohar, S8 1998: Ceoooaic Botany of the Troplas, 20d edi-
tion. Macfjilan India Lid., Dethi.

2 l(ol'h.n,' '.. 1997, Usderstandiog! Biod!vcnd\ - Life
Sustalnabillyy snd Equicy. qug

24 Kohli. R, Arya, K:S. Singh, PH. and muuou.us 99<. Tren

Duw;ory 3{ Chandigarh. Lovdale Educationnl, NeW, Detbi.
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# The Practical coufsz is divided into thrée- units ,(l)aabonwfy :
WOk, (2) Ficld survey, zad (3) Scientific visifs. £

Ligboratory Work .
IgZ Food Crops: Wheat, rice, maiac, ch.ckpa{saqm
TF 1ate, tspioca, swecl palato, sugarcane.’ ho

- microchemice! tests for stored food mrm.*.ls.._ : '
"l_:? Farapcifadde nnpn Sanly'ofieny ﬁvempmcm?ﬁl{'ﬂw §
Jocality (for-exampic - roddcbﬁotﬁmm, bajra; Firsect 2

_guar bean, gram, -Ficus.sp. )

i)

3¢ phant Gibres : ué
(a) Textile fibres : colion, jute, - hncn -synn bémg.mu

(b)-Cocdage i htm cox: b
(c) Fibres for’ smﬂﬁn; silk cotion of kapok ek
Morphotogy. mﬁm tmxa%s“ébpic) :\ﬁyﬁ{ st
ing sppropriaie, '

M:dldnal nd-:

)
wal

B

only Jf they are zbnndlnlb'_a\mhbk}
Pspever mmfaz:m A?‘m;h‘bdb&m,
Adbsroda cylaicz (svn A. YEDCS, ";M)
sempeatins, Witheais §dn3/f.a P /
feus), Aad'vp'zp.&kf‘:auxba, A}
. Evenss, Ross sp, Pogosiemos cébils
azzzahiavdq.]xn{)mtm: 20tk
¢ Pandsous qdon.(isymo:.
Study of five nrbabulum Specamcns or.odii'ﬁ <
(o become fmmhu with these resQurces. ‘ x
Vegesable Ofls : Mustard, groundnuy,; snybnn, ait, sun- 38
ﬂouc: castor, Morpbo}ogy microscopic supcture. offthe oil-

ES

Cums, reslas, unnlu.x, dyd Pcrfom
2nd risins, Prepere a water chirgct of 4884 p
Terminalia, mgagroves, ica, Cassis spp.ﬂ el
(trmeric, Digs orellias, ladigo, Buotes: moded
inermrs) and pafonn testsie m\dafnﬁd y
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flrrwood and timber yiclding plants and NWF ;

3 Pn;\x’t 2 short list ¢f 10 most imporiant solrces of firewood

u:\d turber in your louh'y. Give their {ocalaames, »sc»cn'nt'w

rames, and familics ic which they beloag. Menticn theéir pms

cmcs 4

Pmparc an jnyentory of ‘the bamboos asd iaftaos -of jourarea

Lﬁmg xbc;r scicalific .qnd Yocal qnmcs 2nd 1}::1! vArious, Gses
vith app::{;xmc :l!mnum !
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, md el "Lh g

%
lsr. ia ﬁcm(‘ xbovcas 10

; ﬁnc' Vi.dtx' .

R _,stuacn!s s‘«ould be. m):.gn 10 ofic of the following :

Aqvoxedca srca (b.osphcre resorve, nafionsi park, o 2 sanctu-

A mﬂlmd

mmgrcevc

h%llﬁnﬂ Burcau of Plafit Gesetic Regourcos, New Dethidd mou
fbobof s ficld spadous.

H Quaness of the Botanical Survay of Indiz or one™ of u
Rog:om.l Circles.
ACSIR Laboratory doing reszarch oa planss and Mrug.u
tion.
An ICAR Research Instituic of a {icld ation dealind hdﬂg}onc
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copnised botasical graden or a musoum (such umb}c;it
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e, Luegknow, Tiogral Bomnial s sden en Reseangh E

: 12, Trivandrm), which hals collection of plant peducts.
KNote: The stadents are exproed 10 prepare & boefl xl\uﬂu&c&‘-
nendlive of tht ficld survey and scieleific vishs. Afler ovalua- §
tion, the g;adcs swarddd 1o the studénts Uy the Jeachers should &
be added xoihx: ficld 2 2scssmaent ‘of th'c_pr:cnca] examinstion.
Puper-X : Bfélotknoloty and Geotde Eoglscering of

] Plants vod Microbes
Scbewes of Exm:nudon M:L «M:rL.; Jod 4',

3

a Uk ol ‘AWM Upit-1
Biotech ndlogy. £ Zluu: concepxs, Tainciples and scope.
) Plani Cell 3¢4 dssue fullsre : Geodal invrodoction. binteny,
scope, concep of celiolar dd'mnoe. toqpo enCY.
Orpsvopederh ¥nd xBventive mbrycg:nal: : Fundazrenzz
3pezs of morphogentsia ¢ somatic embryogertsis aad androgeresis,
mechanises, techoiqoes, and wility.
Uxs-IT
Somatic bybedination ¢ Pretoplast 1302..110.“ Fm 23¢ cut
ture, hybed sclcmon nd régensratios, possivititics, Acicvements
and fiiatons of pmtoplms rescarch.
Applkxhom of plz\nl thwt csltore < Closal mzéon. a

sccondary m'c__‘,(i‘bqh'(&_:!.namm products, cryopttscrva!i:on wnd]
sormplasm 3K '
Revoutblak&t TINA !ccfnolopr Gémdoéins rinciplcs soll
techniqucs, <oastrucGon of Broomic/DNA; libraries! ehdpec of voos
toes, DNA t)mhanmanqmmg. polwnerncdum reactin, TANE
finger printing.
Uoit-11{ . - q .
Genrtie erginecring of plants : Aims suriegics for dovelogy
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44 - University of Rajasthan

Unit-X e :
Plant Pathology : History & Scope. Nature, Origin. & Evolu- §
tion of parasitism. Biotic and abiotic pathogens, Pathogen factors in
disease development. Penetratign, infection and pathogenesis. Physi- §
ological specialisation in phytopathogenic microbes.
Unit-I
Host factors in disease development : Inoculum Potential,
Phenomena of resistance and. susceptibility. Protective and defence B
mechanisms in plants, Phytoalexins. Breeding for discase resistance. §
plants.

Environmental factors in disease development Eptphywucs

and plant disease forecasting.
Unit- 10X _ &

IPM; Application of biotechnology and mformamn technology ¥
in pest management. ¥

Molecular Plant Pathology : Molecular diagnosis, identifica- §
tion of genes and specific molecules in discase devojopment, mo-
lecular manipulation of resistance. Nonsparasitic diseascs and con- §
trol measures. | '

Unit-IV '

Prlnc:ple of Plant Protection, Physical, Chemical and biologi- §
cal control of plant diseases, :

Classification and anatomy of galls : “Some insect induced F
plant galls of Rajasthan, mechanism and physiology af 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.1 which will be con-
pulsory. The question No. | will carry 20 marks and will be of
Senoral- shon obpem type of qucsnoas saab—as—mak:pb—ehm

o ZJ'W‘ “:’G’b‘lp if-I o
Fungal diseases : Sympmm logy, discase ideptification and §
contro! of flag smut of wheat, covered smut of barley, blast of paddy, &2

sthut Jowar, Red rot of sugarcane, flax rust, sarly blight of potato. B
Unit-II

Bacteria : Classifi m and nommclamrc of ba@cnal plant

A
) Regr&”‘ Ay
y(Acﬁd\u ¢ \A'D

nva olty\fR,:A;u' K
B AP UK



Virmi.%'imj'd and phytop]

aSma disezse ; Sym
_smissiop of vira] diseases;

Potato virns X &
Rifisaic, buqéhy top of banana; vi

Plasma Gepery account;

Plomatology apng
» Tomaro ring
roids and i

- 2POMANt viroid diseage.
Sesame Phyllody,

Spike disease of

. Unit-rv

" q Nematol_ogy : Brief histqry, classiﬁeation
Pathogenic nematoqag. Moxp’halogy ard
ots: used i Nématolog'y.

B sontrol of

4 -dissage of =& barley, ear cockle

and identificatigy of
anstofny of Mematcdes.

L . .
Dy. Reghsirat
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University of Rajast
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Pap: 3 (b): SEED SCIENCE & TECHNOLOGY-!

Unit I
History of seed testing and its importance to agriculture, aims of seed testing, Seed- definition
and 1ts types. Sampling of seeds, purity analysis (physical and genétical), seed moisture content,
germination test, rapid test of viability and evaluation, scedlmg evaluation, various methods of
seed separation, cleaning, drying and Seed processmg plant and its proccss
Unit II v
Gross architecture of sced structure of .angiospe'rms, identification and strueture of seeds of
fmponant crop plants with special reference to Rajvast'han (wheat, pear] miliet, mustard, gram, -
pea) and Identification of designated objectionable wleeds at seed level. Physiology of seed
germination; seed and seedling vigour. |
Unit Il |

Principles of seed production, seed product-ion in sélf and cross pollinated crops; hybrid seed
) production. Production of foundation and certified seeds; synthetxc seed, termmaxor seed

technology, Seed storage methods, principles for safe seed stemge 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 reguléti'ons. Intenational 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 organisntion, aims and functions. National and International Co-operation in Seed

Pathology. Sanitary and phytosanitary (SPS) agreements of WTO

List of suggested Practical exercises:

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

o

identification. ‘ ‘
3. Identification of seed coat cracking.

4. Study of physical punty of seed sample.

Dy. Reffstrae
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. -study of seed germination, seed! ing abnormality and seedling index.

. Deiermination 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 lighin in seed sections.
11. Isolation and identification of storage fungi.

12. Preparation of phylosanitary ccriiﬁcatc etc. of seed lot.
Suggested Readings:

Agarwal, VK. and Sinclair, J.B. ('l 987).Principles of Seed-patho!_og}, II edition CRC Lewis
Publishers, Boca Raton, New York, London.

I. Agrawal, R.L. 1980. Sced Technology. Oxford and IBH Pubhshmg Co. Pvt. Ltd.
New Delhi. _v

2. Anonymous (1985, 2014). International rules for seed testing. International Seed
Testing Association (ISTA). http-//www seedtest.org/en/home.htmi;
hup://www.seedtest.org/enfinternational-rules-_content---1--1083. htm|

3. Bewley, J.D. and Black, M. 1983. Physiology ;and Biochemistry of Seeds in
Relation t0 Germination. Volume | & il. Springcr-‘\'éﬂag, Berlin, Heidelberg,
New York. :

4. Copeland, L.O. 1976. Principles of Seed Sci. and Téchnology’ Minnesota, USA.
Khare, D. and Bhale, M.S. (2014). Seed Technology. Sclcnt:ﬁc Publishers (lndm) .
Jodhpur. Revised 2 Ed. . .

6. Kulkami, G.N. 2002. Prmcxp!es of Seed Technolqu Kalyam Pubhshets New
Delhi. L s

7. Neergaard, P. 1986. Seed- A horse of hunger or al:‘s_ource of life. Revised print of
Danish Government Institute of Seed Pathoioéy 'fo,r ’ Developing Countries.

Hellerup, Denmark. \
8. Winton, A. | and Winton, K. B. (1932-1939): The structure and composition of

‘ foods. Vol | and [I: John Wiley and Sons, Inc., Ncw York. . , ‘
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Paper XII (b): SEED SCIENCE & TECHNOLOGY -II
;.7 5

Unit 1

Introduction and importance of Seed Pathology in modem agriculture. History of Seed
Pathology. Various methods for testing seed borne fungi, bacteria and viruses (Dry sced
examination, seed washing test, incubation methods, cultural, biochemical, serological, nucleic

acid based methods).

Unit 11

i

Mechanism of seed infection and its types, envirom;nem influencing seed infection,
infected/contaminated part of seed, morphology and anatomy of seeds in relation to invasion,
locatwn of inoculum of the pathogen in seed- seed coat and pericarp, endosperm and perisperm
and embryo. : B |

Seed-bomne diseases of some important crops with particilus refarrnce 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 J1I P

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

plant infection, epiphytotics due to seed borne inoculum, disease {ore{cast based on infected seed

samples, tolerance limits of seed borne pathogens. b

L}

1

Transmission of seed borne disease: Systemic and non- systeinic seed transmission, types of

dlsesse transmission, mode of establishment and course of disease ﬁ'om seed to seedling and

plant, factors affecting seed transmission.

»

-+ 4 — ;
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Unit1V

i

Management of seed-borne disease, principles of control, seed treatments (physiéal, 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:

090N AW -

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 ﬁmgn and bacteria.
Other methods of plating e.g. deep freezing; 2,4D- blotter method.

Water agar test tube seedling symptom test. o

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 bomme pathogens
1. H'stOpathology of infected seed samples.

12. Physical contro! of seed-bomne pathogens.
13. Antibiotic/fungicidal assay against seed-bome patbogens

14. Biological control of seed bome pathogens.
15. Field visits: Crop fields, FCI, NSC, Seed testing Labs quarantme station (c g. NBPGR)

etc.

Suggested Readings:

1.

Agarwal, P. C., Mortensen, C. N. and Mathur, S. B. (1989). Seed-bome diseases
and seed health testing of rice. Technical Buii. No.3, DanishA govemment institute
of seed Pathology for Developing Countries (DGISP), Copenhagen and CAB

International Mycological Institute, (CMI) UK.
Agarwal, V.K. 2006. Seed Health. International Book Distributing Company.

Charbagh, Lucknow, India.
Agarwal, V.K. and Sinclair, J.B. (1987).Principles of 'Seed-pathology, I1 edition

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

New Dethi. .
Agrios, G. N 2005. Plant Patholugy Academic Press, . ondon., New York

(e )
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15.

16.

. o
Anonymous (1985, 2014). International rules for seed tesiing. International Seed

Testing Asspciation (ISTA). http://www seedtest.org/en/home.html;
hitp:/-www.seediest .or).-/cn/intemational-rui&s_-%comcnt—-— 1--1083 htm!

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

Khare, D. and Bhale, M.S. (2014). Seed Technology Scientific Publishers (India),
Jodhpur. Revised 2™ Ed.

Mandahar, C.L. 1978. Introduction to plant viruses. anChand & Co. Ltd,, Dethi.

. Mathur, S.B. and Cunfesr, B.M. 1993. Seed-borne diseases and Seed health

Testing of Wheat. Danish Government Institute of Seed Pathology.for Developing

Countnies. Hellerup, Denmark.

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

London.

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

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

Richardson, M. J. (1990). An annotated list of seed borne discases 4* edn. Pro.

Int Seed Test Assoc. Zurich, Switzerland. *

. Schaad, N. W. (1980). Laboratory guide for 1dcntxﬁcatxon of plant pathogenic

bacteria (edt.). Bacteriology Committee of American, Phytopatholog:cal Socu:ty,
St. Paul, Minnesota. ) "

Schaad, N. W. (1988). Laboratory guide for i&entiﬁ’é?aﬁogiqf plant pathogenic
bacieria (2™ eds.). APS Press (The Americar Phytopathélogicé! Society), St.

Paul, Minnesota. :
Singh, D. and Mathur, S. B. (2004). Histoparhoiogy;“ of seed-bome infections.

CRC Press, Boca Raton, London, New Vork. Washingtdn DC.pp 296.
. Singn, ~.G. and Manalo, P. L. 1986. Plant Quarentine and Phytosammry Barriers

in the Asean. Asean Plan! Quarantine Centre and Training In~irute, Malaysia. -

]
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Paper X1 (C): Ecosystem Ecology

Unit |
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 Qxygen stratification, Zenation based on light penetration, Flora and fauna,
Productivity elasses of lakes, Marshes and Swaxhps, Bogs,
Lotic: Springs, Streams and Rivers. !

3

}

Marine and Estugrine Ecosystems - Characteristics of marine environment: Salinity,
~ Temperature and pressure, Zonation and Stratification, Tides, Estuarifie ecosystem: Types of
* Sstuaries, Flora and fauna, Estuarine productivity, Coral reef ecosystemn, Mangrove ecosystem

Unit I
!
‘rban Ecosystem -Urban environment and Climatic conditions, gdditiona} physical complexes
aodified surfaces including parking lots, roofs, and landscaping, buildings, transportation
tworks, infrastructure and public amenities), flora and fauna (human bemgs as largest macro
nsumer), Implications of urbanization: problems of air pollutants drmkmg water supply,

#
4 Hn

-ods, waste disposal.

ral ecosystems: Rural environment and climate, physical corfq)léxgy {fields, agricultural
slements and machines), Flora and fauns, Problems of discharge of chemical fertilizers,

@

ticides and drinking water. Management of waste, Principle; Soc'&l E‘Ot_ic_grx

/

Rl
Rfegq;rarr

) Y@s ,ot‘mjastha» o
MPUR




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, fammc food plants and crops);
Saline Arid zones: Saline tracts of Rajasthan and, plants of saline and zones (Halophytes),

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

iffected soils, Importance of halophytes.

uggested 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 Bnology, Harper Collms New York.

3. Subrahmanyam, N.S. and A.V.S.5. Sambamurty 2000. Lcology 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 Dethi. :
5. W. P. Cunningham and M. A. Cunningham. 2002. Prmcnples of Envu'onmental Science:
Inquiry and Applications. Tata Mcgraw-Hill Publishing Company Limited, New Dethi

-~
=
-

gested Laboratory Exercises

|. Find out stomatal index of Xerophytc%s (Nerium, Calotropis, Zizyphus,) growing in your

locality.

. Study of trichomes of xerophytes (Zizyphus, Lantana, Cal_otrojgis, Agrua) 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.




UAl

Y 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 rees in vour study area’

" 10. Estimate primary productivity of a water body by light and dark bottle method
1. 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

P |72
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Paper X1I (C): ENVIL

Air Pollution: Important Primary (CO, CO2
Particulates, Odour Producing _'compounds) '
Primary Photochemical reaction, Formation of
air pollutants on Buildings & Monuments,-
pollution control (particulates and gaseous po!l

of depletion, control sirategies;
Un

Water Pollution: Eutrophication- Process and (
metal Pollution, Treatment, Disposal & Recyc
Minimum National Standards

Solid & Hazardous waste management &
collection, Shrinking waste streams: 3Rs (Redt
from waste, demanufacturing; Methods of dis;

Hazardous waste: Definition, disposal and manag
Unit

Climate Issues: Greenhouse gases (CO,;, CH,
consequence of greenhouse effects (COz’ fe1
Biodiversity erosion), Carbon footprints, Carbon :

Sensing technology in environmental studies, the |

it

!ONMENTAL BIOLOGY
initl

Oxxdes of Sulphur & Nitrogen,H2S, Chiorin
% Secondary Air Pollutants (Smog, Acid rair
ozone and pcroxyacetyl nitrate in air), Effects ¢
plants, man and animals; Biomonitoring, Ai

utams), Green belt, Ozone depletion, mechanisn

&

]

ZQntro}; Qil Pollution, Thermal Pollution, Heavy
iing of Wastewaters, drinking water staddards

. Resource Recovery: Solid wastes, Types,
iction, Recycle & Reuse), composting, én'ergy
pos;! Land fill, Open dumps, Exporting waste;

ement

I

- -

s JN;O, CFCs: sources, trends and role) and
Ti:limtion, global warming, sea level mnse,
;equestratlon, Applications of GIS and Remote
ﬁnmrc of pla‘tei earth.

per] T
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,l’nl*vms, Regulations & related issnes: Water (Prevention and Control of Pollution) Act 1974;
Asr f{i t‘vemu)n and Control of Pollution) Act 1981; Env:ronmem (Protection) Act 1986, Wiid
Life Pm((‘cnon) Act 1972 Forest (Conservation) Act 1980, B;od:verszty Act 2002.

Unit IV

Environmental concerns: Environment auditing, Ecological footprints, Environment Impact
Assessment, Bioindicator and biomarkers of environmental hcalth; 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

1. Treshow, M. 1985. Air Pollution and Plant Life. Wiley }Inteiscience. .

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

Hill, M.K. 1997. Understanding Envnronmental 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

all O

L

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

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

Development. 1CAR, New Delhi.

8. G. M. Masters and W. P. Ela. 2008. Introduction to E;nv:mnmcntal Enginecring and
Sciences. PHI Learning Private Limited, New Delhi. ’

9. W. P. Cunningham and M. A. Cunningham. 2003. Principles of Envn‘onmental Science:
Inquiry and Applications. Tata Mcgraw-Hill Publishing Company Lumted, New Delhi

10. S.K. Maiti, 2004. Handbook of Methods in Environmental Studies Vol. 1 &2. ABD

Publisher, Jaipur. v . /

ggested Laboratory Exercises
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' estimate pH, EC and Secchi Disc transparency for polluted and unpoliuted water

. -bodies. ’ b '

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

3. Toestimate Biological Oxygen Demand of poluted water sainple.

4. To estimate inorganic phosphorus content in watér sagnpk.s_tcollected from polluted and
unpolluted water bodies. ' -

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

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

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

water bodies. .

8. To determine diversity indices (Shannon-Wiener, concentration of dominance, species
richness, equitability and B-diversity) for polluted and unpolluted water bodies.

9. Chlorophyll content of plant species gro.\'ving. ir polluted (along JLN Marg) and

unpotluted ‘habitat (Botany Department).

(Acader:c:
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t Paper-XI (d‘ Advanced Plant Physiology-I
Scheme of Examination '

shorl objestive type of quwnons

o bw Fob uwm’j&,' “DnitI

- e ‘ - T - T

stein isequencing and proteomvcs enzyme Kkinctics, Michaelis-
Enten equation and s:gmﬁcancc bf Km value, nagative and positive
opercdtivity, enzyme nomenclature and, EC number, catalytic mecha-
s, acid-base catalysis, covaiém catalysis, metal ion catalysis,
osgatac catalysis, catalysis th(ough proximity-orientation effect
W0 catdlysis through traosition state bonding, lysozyme as model
y catalytic.miechanism, 'egulatxon of enzyme activity; feed
~al!ostenc regulation, active sites, coezymes, activators and
nso#nzymcs, ribozymes and a@zymcs
: ' Unm\-II '

‘Nug:lé tides : B;.osynthgsxs of ribonucleotides {purines_and
1 . iormation of deoxyniﬁouncl'eoﬁdes salvage purines,
y eorxdedugrndatmn i

‘Vi(amms Watcr and faf-sol b\c vxtamms, bxochcmlca! func-

: ﬁxj‘ins : distribufion sy'uMa &
}?!avonoxds and water-&nluhl pig

‘=l(l‘.

.Halmmnogens D{sn"but;bn, k|
Uit
Alk&io:ds ¢ Pyrrole, pyrrol!xdme pyndmc, po)'yacetyt
m@‘lme tropane and mdole al}'#\lo:ds-—-theu distribution, syn-
s ‘ang functin.

. "SavOu(ﬁs and sepogenins : Sl'::ao}s steroids, sttroxdal ﬁlkn-»
R8s —theis: digiribution, synthesis ard function

. Cardide glycosides Their dist:{bution, stucture afid fupgtion.
PaperX1] ((«2 - Adva‘ncﬁq j?}xml Physxology-l;
e, 0 h ks : 100
Eagh pRpérWill have9quesnons WMT&\ éstx‘x T ik o
mpg.quesmus Inclydinig fh oty ;ﬁoa'Nb J -vhith vAfl be com-

3--t gn,,,
’ i

<

Max.Marks : 100
"Each paperwill have: 9 questions, out of which a student has to

atempt 5 questiops inciuding the question Na.1 which wxll be com-
pulsory. The quegxon No- 1 will canry 20 marks and wx!] bc Oimom} '

iw’g}q

. Protems and Enzy:txu v Techniques of protein purification,

e e S
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o ,Q,wlc el,.s.owm/s Unit-1

- Schemes of Examination . May.Marks : 100

50 « University pr:jurbm

pulso:y The question'No.1 will carry 20 marks and will be ofseverad

short ob)wwtypc of questions MHMW
Slanks Iype. LIA

' Plant growth regulators : Natura] and synthetic, biochemistry §
and physiological effects of brassinosteroids, jasmonic acid; salicylic
acid, polyamines, morphactins ang cyanogenic compounds.

‘Signal transtduction in plants : Receptors and G-protqns
phospholipid signalling, role of cyclic nucleotides, calcium-calmodulin
cascade, diversity of protem kinases and phosphatascs, signal
transduction mechanisms: with special reference to: Gibberellin in-
duced signal transduction, auxin induced signal 'lransducnon and
cytokinin induced signa! transduction.

Umt I .

Stress physiology : Plant responses to biotic and abiotic’ stresses,
mechanism of biotoic and abiotic stress resistance, plant def_ :
mechanisms against water stress, salinity stress, metal toxicity, frecz-
ing and heat stress and omdanve siyess.

Photobfology-Pholpreceptors Phytochrome : history, discovery,
physiolcgical properties, intesaction between hormenes,.
pliytochrome, role of different phytochiromes in plant development
and flowering, mechanism of phytochrome signal tmnsducuon Physn
ology of flowering photo-pcnod:em and vernaljsation.

Circadian rhythms in plants-Nature of oscillator; rhythmic
outpus, entrainments (inputs) and adaptive significance. :

Unn-lV

Tools and Technigues . : Principles and aghqat)on o
spectrophotometry, Principles of chromatography, partition. shromax
tography, thin layer chmmtotgraphy, ion-exchange qhmumqgmpfsy,
gasrliquid chromatography, bigh performance liquid ¢ phy.
gel filtration, electrophoresis, isoelectric focusing, !,mmmg‘
gradient, ultra centrifugation (velecity md density gradient), ; EI.ISA
and RIA.

Paper-XI () : Advauced Morphology and Mornhpgcneays—l ;

Each paper will have 9 questions, out of which a student has to
anempt S questions including the question, No. I, which will be com-

-, - -~ - e
Dy. “’& a
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Sylagds MoSe-Bosaay = St

Bslsory. The question No.1 will carry 20 marks and will be of severat
objebtwe-type of qucsnons

"“"*: 5'5'*1""0 Umt-l{ _
: Floral anatomy and its role in explaining the morphology of the
BSramen atid Carpel, Placentation : - Inferior ovary, Taxonomic signifi-

Bidhce of floral anatomy. Anatomy of the seed and pericarp and their
nom_‘ia signiﬁcanc_c.

Unit-H ’
Anther-Orgapizaliqnal rcla&mnsm.p of anmcx lissues:
tructure aspect’of misrosporogenesis : Pollen-sporoderm pat-
. Pollen anaysis, pollen fcrt)hty and-sterility, allergy due to pol-
Polen pistil interaction, cytomotpboltaiy: ofﬁw!c dnd ssigma,
f pq)im ulttastructural studies-en pollen tebe growth in the.

clibhotropism, fertilization. Viab;hty; stom%c and germination
o hﬂ 3

Unit-HI .- :
Eﬁ‘bryosw-&sasm tygesinand: ﬁds-ﬁgmgqumonsmps
gehuchural aspects: of enﬂ:ryosanﬁmdpm@despm——ln-
ationship of the major types of endospetmmy and role.
mbryo development, Bmbrye-Major typest: qm‘bg‘omkhws,

isop of Soueges and Johansen's.systam;- phijsiologicad £actors
lling growth and differeniation 'of cmbryo

: UnipdV
’ Mmms——-—gcnogcnesxs, mdrogcnesxx,,agn-}mnculmml wpor-
p. Entirgqlogical fisatures of the-following.faniilies - Santalaceae,
Dfinthaceae, -Podostemsaceae, Cunmrhitaoeac, St,rophulanaceaz
' acc&c Orobanchaceae, Lentibalariadeae. - . '
Xk (e):> Adwinced Momﬂmhgy:an‘d Mpphogzﬁws-ll
Nite mes of Examination Mzt Matks ;190
:‘ ] Each paper wilbdhave Suquestionszqnt il whikh 4-student hss to
Brhnt ¥ qetdtiond including the question Noisk mritiely will be.conr-
paery. 5 %eqmsuoaﬁod wil] curry 20 marks-and will be-of several
~)! ahgw&wo-tyyc of qncsuons meMmW

e e 8 b S o 8 L R
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. meristem, the subcelluar and biochemical structure of the meristem.

AN

The mechanism of pnmordfum initiation transition t¢ flosering,

growth and formation of organs. Experimental work on apical
meristem, meristem culture and ‘virus free plant, histochemical stud- -

1es on apical meristems.
Unit-I1

The phenomenon ofmorphogeunesis-correlation, potarity, sym-

metry, differentiation, regeneration.

Morphogenetic factors : Physical, mechanical, chemical and -

genetic factors. molecular basis of morphogenesis in plants with
special reference to work done in Arabidopsis.
“Unit-IH
Somatic embryogeénesis=survey of somatic cmbryogencms in
angiospenms, direct somiatit embryogenesis and embryogenesis fror
calius and promplasts cytotogy, physiology and geuesis of somatic
embryogenesis nutritional factors, hormonal factors and embryo Tess
cue in wide hybndzzatxon
chropropaganm -advances and synﬂxeuc scéds. o
Cell platimg tcchmque and isolstion of mw.ant cetl iines, :
auxotrophlc mutants. '
Mechanism involved: in cell culture Tautams.
Suspensioh culture and growth studies.
UnitIV
Microtechniques for plart cultures. leauon (FAA and
glutaraldehyde) and embedding in paraffin and GMA, equipment and
histological procedures. *Trapsmission and scanaing electron
microscopy for.plant protoplasts and cultured cells and tissues.

Endosperm 2nd ovary culture, control of fertilization, experimental .-

work on embryolagy ofpanasmc plaats. Rede of plant tissue etdtare-
in erop impoovement.
Paper-X1 (f) : Biosystematics of m:.gmspems—l

Schemes' of Examination -Maxdarks x;1060.

Each paper will-have 9 questions, cut of whath a studerit hasfo
altempt $ questions iscluding the.question Na | which wilt be come’
puisox) ‘The question No. L-will camry mmksm»vﬂl beofm
short ebjeetive-type of questions

Jincancwontpeen -t ke
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Unjt.1

experimentd! and orthodox taxonomy, Ew)runonary taxonomic clas-
siffaation.
Unit-0
Botanical gardens and Arboreta, Information from plant geogra-
phy, Indian plant geographical regions, Role of Herbaria in taxonomy,
Taxonomic literature, Taxonomic resource mformanon (Danzanaly-

. sis coding df characters, statistics).

Principles, rules, rank of plant. nommgw
and important rules, type method,-Printipde. of pharity:and its {imi-
tation, Name of hybrids and wltxvars, Cng:,:papf Biocede.
: . gt
Biesystematics. Procedum Steps of bxos_ystcmauc studies,
Biosystematic categories—Palynology, Cytology, Embryology,

_ Anatomy and Histochemistry.

Umt~),’V g

Numerical taxonomy : Pnngqﬂes, Serum diagnasxs ancepts,
Phytochemistry Operational taanomxc unifs (OTU), Data process-
ing.and taxonomic, studies, Tamemc.,swﬂmds for ghidy,of Popu-
lation variation and similarity—~Coding,iGfuster anagsig cladistics.

Paper-XII ¢f) - Bmsystqmaﬁc;,bf Angipgperms; Il ;

Schemes of Examination - MagBarks.: 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.1 will carry 26 marks and will be of severat

shon ob}«.ecwe rypc of quesnons M@M&W

Unit-J
Expenmemal tmmnomy~800go and Significance, Exponmen
ta) categories. Retationship in experimental and ggthodox taxpnomy,
Synthetic theory of evelution.
Unit-I]
Concept of species, speciation, species classification, Concept

- "3f characters—analytic versus synthztic character, qualifative versus ~

quaptitative characters, good and bag characters, Taxonopic gharac.
. 1] - .
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Aqlh '-uomponcms and principles of taxonom my, Alpha and Omega ’
1axomsmy, documentanoﬂ"“seoﬁﬁ:m:c‘énce and relationship of -
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s
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tcr—~Chamctc: we:ghmg Characters vananon its mle in speciation” -

and mlnhon.
v UnitJX

- Concept quopulanon, its significance, pattern ofphenencvan .
ability, Geog,mphlcal variability, Transplant experiments. Genotype—

cavironmental iateraction, Plasticity, Variation—cause of variation
in population, Range of tolerance and phenotypxc plasticity,

Bcotypcs—-—ongxn and differentiation, Taxonomic significance of -

ecotypes.
Unit-IV

Expmmcntal taxonomy and hybridizdtion, Role of hybridiza-
tion in evolut:on Stabilization of hybrids and amphldnploxdy,
introgression and segregation.

Method of analysis of hybrid complex, Introgressive hybridiza-
tion, Taxonomic treatment of hybrid complex. Breeding barriers,
cpistasis pleiotropy. Biochemical systemahcs—mdhod and princi-
ples. Systematic markers, chemotaxonémy.

_Saggqtcd Readings:

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

2. Davis, PM. and Heywood, VH. 1963. Prmcxplcs of Angiosperm
Taxomomy, Oliver and Boyd, London.

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

4. Radrord, A _H. 1986. Plant Fundammtals of Plant Systematics.
Harper and Row, New York.

'5.  Stace, C.A. 1989. Plant Taxonomy and Biosystematics, Edward

Armc London.

6. - Woodland, D.W. 1991. Contunpm-aryPlamSymmm,Pmnce
Hall New-Jersey.

7. Nordenstsm, B., LT-Gazaly, G. and Kassar, M., 2000. Plant
‘Systematics for 21st Century, Postland Press L1d,, Loundon.

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.

10. Sivarajan, V.V, 199]. [Reprinted 2001} Principles of Plant Tax- :

onomy. Oxford & [BH Publishing Co. Pvt. Ltd ‘New Dethi.
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' 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

" matic embryogenesis from callus and suspension cultures.

~ dicots. Comfet somatic embryogenegis.

. o Syllabes : MLSc. Botaay - S5

Papcr-XI (2) : Biotechnology-X
Scheme of Examination Max.Marks :.100

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

short objective type of questions sych as mulnple choice type, one
line answer type, one word type and fill in the blanks type.
Unit-I
The concept of totipotency and hlsto'ry 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 bandling; Sterile techniques.
Unit-0 -
Pathways of plant regeneration—proliferation of auxillary
buds, adventitious shoot bud proliferation, organogznes:s and so-

Somatic embryogenesis—Survey of somatic: embryogensxs in- x
angiosperms. Zygotic versus somatic embryogenesis in monocots and E

Unit-II¥
: Pollen embryogenesis—Discovery of anther culture, survey of
anther and pollen culture in diéots and monocats pathways of pollen
embryogenesis. cytology and of pollen embryogencsis. stages of polien
development. Haploids for breeding and selection of mutants.
Isolation and culture of protophsts of grasses review of work -
done with special referencte. to rice, wheat and maize. -
-, Propagation of omamental plavts by tissue culture. Application
of tissue culture in forestry.
Microrpropagation advances &nd synthetics seeds, use of ELISA

‘ methods to certify pathogen free plants.

Unit-IV" .
: Quantification of tissue culture procedures :fresh and dry i
weight culture density by cell ooum, packed cell volume mitotic :

- index. .
Microtechniques for plant cultures-fixation (FAA and v

glutaraldehyde) and embedding in paraffin and GMA, equipment and

histological procedures. Transmission and scanning’ electron 3

microscopy for plant protoplasts, cells-and tissues. - "
Staining procedures for chromosome analysis. :
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Paper-X1X (g) : Buotcchnology—ﬂ

_\Scheme of Examination

Max.Marks : 100
Eachpaperw:l]have9quesﬁons,wtofwhxchasmdenthasto

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 muitiple choice type, one

line answrer type, one word type and fill in tie blanks type. -

Unit-]

S

Transgemc plants—ithe oonccpt and bxsmry of dcvclopcmmts

of transgeaesis in plants.

Amb:c&dnm——-medmed transformation.

Unit-II

Direct DNA trapsfer into intact plants cells—microprojectile,

bombardment and chemical uptake of DNA by plant proteplasts.
Tools, for genetic transformation—Transformation vectors,
promoters, mxmmators and markers and reporter genes. .

Chit-IX

Regulation of. heterﬁlogons geae exprusmn—-—factors affect-
ing gene expression, introns, plams uansmphonal faotuts, gené si-

lencing, antisense RNA.

Transgenic approaches to crop improvement—protection
agamstb:onc(vms,ﬁmg:,bactma,nematode,msect;weed)and
abiotic stress (salinity, drought, cold, metals), Nutritiorial quality -
mptwanum-goldmncemdo&erdwelopmm&mmofﬂw

fife, pigmentation and fragrancé.
Unit-IV

Manufactare of vajnable pmducts—inugens, -antibodies, ed- -

ible vaccines, enzymes, proteins.

Benefits and risks of producing transgenic phnta—-—-IPK and
regulatory raqmwmants, field usung and mgulatxons to release

transgmxc plants in India.
Skeleton Paper

.4

M.Sc. (Final) Special Paper Adv, Plant Pathology
Practical Enminanon

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

aliotted
1. (») Study the dxscased plant matmal

provided; make hxstopathologxcal mveshganons
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S]Illb;ll :M.Sc Botany - 57
Draw labelled drawing and nde.unfy the pathogen

. glying teasons. 10
(b) Study and identify the mycoﬂora from the ngcn
: material. S
2. Give suitable drawings make a suffable preparation so
: asnosmdyﬂ\egwmnmuial‘C’idamfygngmsons.lO --
3. Study the external morphology, histopathology and
development stages of given material ‘D’. Draw labelied
diagrams. Identify the causal organism. 10
4, Caliberate your.microscope with the help of micrometers
andmcasurcsporsanddetexmmethcmmsnze 10
S. From given plant material isolate virus free plantlet
through apical meristem culture’ Bneﬂy descnbc the
procedure. 8
6. Stain the given bacterial sample and identify it as gram
positive or negative. Write in brief the pmcedurc adopted: 1)
7. Viva-Voce. _ _ 10
8. Spots (Four) f f 12
9. Practical record. ' 15
. " Skeleton Paper
M.Sc. (Final) Spednl Paper-Seed
Technology and Sced Pathology ,
Practical Examination
Time : 4 hours . MM. : 100
» ions Marks
_ QNo. Quest o allotted
i Study ‘the morphological and anatomical features ;
iven seeds. 20

Stu y the seed-borne mycoflora of given. seed sample 25
Determiné ocation o Mogzn in. di
components of given symptomatic seeds. 10

L'.stlmate the spors load in given seed sample.
3. Examine the viability of seed lot.

of
Study the tranmission of pathogen in infected eoedhng
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