University of Rajasthan
Jaipur
SYLLABUS

" M.Sc. BOTANY

(Annual.Scheme)

M.A./M.Sc. (Previous) Examination 2021
M.A./M.Sc.(Final ) Examination 2022

Py | T
Diy. Registrar (Acad.)

University of Rajasthan
MAIPUR




| 28

M.Sc. (BOTANY
M. Sc. (ANNUAL PATTERN)

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 X1t (b)

Papers Xi(c)

Advanced Plant Pathology I .
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 quesnons
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. -
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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: Hérbariuni serological,

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

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

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

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

Unit OI |
Numerical Taxonomy- Principles, cinexpls, operational taxonomic-urits~ (OTU), “data
processing and taxonomic studies, taximetric 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 biodiversiiy

Dy, Regsiray
"i%‘a'éréwgc} .
Egiversity of Rajasin:
_IALBUR




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 MacMillan Co - Collier-MacMillan Ltd., London.

Sofbrig, O.T. and Solbrig, D.J. 1979. Population Biology and Evelution,
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 strusinee, 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
Polyemnbryony, 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 concepis; 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
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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. Cambndge

———

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 technique - -
-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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