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M. Sc. Previous 201514 /
Paper | Cell & Molecular Biology of Plants
Paper 11 Cytology, Genetics & Cytogenetics

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

Paper V Plant Physiology & Metabolism

Paper VI Microbiology and Plant Patholbgy

M.Sec. Final 2016~ 17

Paper VII Plant Morphology, Developmental Anatomy and Reproductive Biology

*

Paper VIII  Plant Ecology -
Paper [X Plant Resource Utilization & Conservation
Paper X Biotechnology & Genetic Engineering of Plants & Microbes

Paper XI Elective |
Paper XII Elective I1

Elective Papers XI & XII

Papers XI (a) : Advanced Plant Pathology 1

Paper XII (a) : Advance Plant Pathology II
OR

Papers X1 (b) : Seed Science and technology |

Paper XII (b) : Seed Science and technology II
OR

Papers X1 (c) : Ecosystem Ecology . (N MV ’ (% W‘\'\ P
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Paper XII (c)

Papers X1 (d) :
Paper XII (d) :

Papers X1 (e) :

Paper XII (e)

Papers XI (f)
Paper XI1 (f)

Papers XI (g) :
Paper XII (g) :

Environmental Biology
OR
Advanced Plant Physiology [
Advanced Plant Physiology I1
OR
Advanced Morphology and Morphogenesis- |
Advanced Morphology and Morphogenesis- 11
OR
Biosystematics of Angiosperms [
Biosystematics of Angiosperms 11
OR
Biotechnology-1 .
Biotechnology- II

B
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| M.Sc. Botany
Scheme of Examination

Ry
. o i3 4 Lt
M.Sc. (Previous) 2©iS-ib by

There will be six papers in theory. each of three hours duration, 100 marks cach and two
practical’s carrying 150 marks each (10% marks are reserved for viva and 1% records in
each examination). Each practical examination will be of 6 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.

M.Sc. (Final) = ©[6é- 17 k»*"‘\t/-f

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, 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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4 rﬁﬁmcrm '
& “M.Sc. Botaty

' scnemarmi%mao.
M.Sc. (Prev.)

Thmwaubcszxp:per:mﬁwry edch of three bours duration,
100 marks cach and fwo practicals cmf'ms 150. marks cach (10%
marks mwaﬂleS%Mm each examination),
Each practical examination wifl be. of, 6 hours duration 1o be com-
pleted in one day,

Eachmmypapamllhwe9qnwns,mnofwhicham&m
has to attempt $ questions and the. queuton Na. mu betompulr

SOTY. Thequ&mNo.lwdlmy?

There will besxxpcpemfourcomp&lmxndm»:wve.w 5 O

theory of 3 hours ducation carrying 00 :t&ksmbtndsmogmcﬁed
seach as follows :

. The questio '-~wqu:nmmq~mmrm~
mbjmm : ¢ Sch asgmlﬁplodiohw one Tine
mmwmv%mﬁ&meW%

 Uni

The dynamic cell ¢ Structural organization of the phm cell,

! tpeccahzcd plant: cclf tpes, chemical foundation, biochemical

Cen wnll : Structure:and functions, biogenesis, growth.

.. Plasma men{bme 1 Structure, models and fimctions, sites for
N AM lon carners, channels and pnmps.m

: Plasntodesmata  Structure, mhmmwmmmmm

(i) Practical foroompukwypipetsofm mbothom : )

diirhtion 1o be completed in two-

- (i) Practical for efective papers’ xoom of 4'hours dmtion
to:be completed in one day.

Each theory paper wijl have 9 questiofiss, out of which am&ut
hats to atternpt 5 quéstions and the question No. | will be.complusory.
The question No. | will carry 20 marks arid will be of “several short:
objective type of guestions such as mnkiyk choice type, due line
answer type, one word type, fill in the blanks type. -

M.Sc. Previous
Paper-1 : Cell and Molecular Biology of Plants
Papes-{1 : Cytology, Genetics aud Cytcgenqtics
Paper-[1} : Biology and vaumy df Lower Plants :
Cryptogams
Paper-IV : Taxomomy and Diversity of Seed Plants
Paper-V : Plant Physiology snd Metabollsm

Paper-VI  : Microblology and Plant Patbology
Paper-I : Cell and Molecalar Blology of Plants
Scheme of Examination Max.Marki : 100

mpabe:mﬂh:ve9qmiom.«n6fwhmknm«uhlsw

~ tion sites, as ic mM,RFU’ and:
o, 3 geo  Unli—Il

Ribosomes : Sn-MsReofwwin synthcm mechanism of
translation, mmtuon eléﬁpuon and terminstion, structure and role
of tRNA.

Protein sortiag : Tatgeting of protoins 0. mﬂo&

* Cell shape and mofflity : The ¢ytoskeleton, Grganization and
role of microtubulés and microfilaments, motor movements, implica-
tions in flagellar and other movements..

Gt le of cycl ns

Cell cycie and apoptosis.: Control mechanisms, rol i
and cyctincy-g'apemmk':‘nm retinoblastoma snd E2F proteins,
eytokinesis and cell plate formation, mechanisms jof programmed
cell death,

Other Collular . o::gmolxa Szmcmre wnd functions:of

anempt ; questions including the qmﬁon..‘No I which will be com-

microbodies, do?gf apparitus, lysosomes, endoplastiic reticulum.

qad-l)
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Techriques in cell blelogy : Immutiotechniques, in situ by
bndmnoo to locate mwbu m cell types, FISH, GISH, confocsl

‘Suyamd

&

ws.&zoo oemvn Oxford University Press, New York.

2. Alberts, B., Bray, D., Lewis. J., Raff, M., Roberts, K 2nd Watsow,
J., 1999. Molecular Biology of the Cell. Garland Poblishing,
live., New York:

3. Wolfe, S.L. 1993, Molecular and Ceftular Biology. Wadsworth
Publishing YSA.

4. Rost, T, eaal. 1998. . Plant Biokgy mmmxumc‘o..
Cilifornia USA.

CRC Press, Bocs Rato, Flrida

Plant Physiologists. Musylind, US;
7. De,DN.: mmm;v‘mdmmnmmmcsmo

2. Kleinsmith, LJ. and- Kish, VM. 1995. Principles of Cell and
Molecular Biology. (2nd Edition). Harper Collins College Pub-
lishers, New York USA.

9. Lodish, H., Berk, A, Zipursky; S.L., Matsudsira, P, Baltimore,
D. snd Damell, J, 200C, Molecular Cell Biology (4th Edmon).
W.H. Freeman snd Co, New York, USA.

See the following Review Journals
Annual Review of Plant Phrysiology and Mobcuhr Biology.
Current Advances i Piant Sciénces.

Trends in Plant Sclences.
Nature Reviews : Molecular and Cell Biology.

,&mtadlzbwzmofﬁwm‘m )
Isolation of mitochondria and the activity of ity marker enzyme,

suctinate dehydrogenase (SDH).
2. lsolation of chioroplasts and SDS-PAGE profile, of proteins to
demarcate the rwo subumts of Rubiseo,

3. Isolation of nuctel and identification of histones by SDS-PAGE.

4. lsolation of plant DNA and iis quantitation by a

spectrophotometric method.
5. lsolation of DNA. and preparation of 'cot’ curve.

5. Krishnamurthy, K.V. 2000, Methods in Cell: WﬂiC}nochmﬁmy

Wrmmm

8. ,Reﬁrlcﬁon digestion ‘'of plaot DNA, its separation. by agarose
gel elwlrophousu and“vmnl‘mnon by ethidium bromide stain-

. iwolaﬁmdeAmdq&wﬂmionbyaspempmio
- medm&.

‘B .Sepuaﬁon of plant RKA by agarose-gel electrophoresis-and.
g‘viswimicm by EtBr. ﬁ?smms.

o *}upaimmavﬁkbkhhﬂk,fnrm&
pilore Genel and Cenire for Biowechnology, (CSTR)

mrfibomory cx&ﬂsu)
m and Thomipson, J.E. 1993. Methods. in Plant Mo- -

‘ éculﬁr naoxogy andmmmwuogy CRC Press; Bota: Rnon.

2 G!over.DM demB‘D‘(Bda). 1995. DNA Cloning 1:
&WAMMMM 20d edition; PASS TRL
Preseag Unifvessity Press, Oxford.

3. ‘Gumﬁuz. BES. :ndﬂ’teea M.W. 1996, Plant Cell Biology :
‘Structute: and Fanction; Jones and Bantlett Publishrers, Boston,

1f§¥m%?3.,mr&mmm :wx 8, Art Introdhe-

Gene Manipulation. The ijmin Cummmﬁ m&imgcu
,%nm Menlo Park, Cafifomia.
Hall, 1.E. and Moors; A.L. 1983. Isolution of Meémbranss mri
_ brgmwtles from Plant'Ceils, Acsdemic Press, London, UK.
6. Harris;N. and Oparks; K.1. 1994. Plant Celt Biology : A Prac-
:ifcal Approach. TRL Préss, at Oxford University Press, Oxford,
x t

7. Shaw CH. (Ed) 1988 Plant Molecular Biology : A Practical

'1
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4. Uaiversity of Rujasthan’

- Approach, m.m%m:d, i '
Paper-11 : ( gy Gmutumcmogaa
Scheme of l'.nxnl ;

Chromatin ozgn&nﬁon Chromosomc structire and ynckag
ing of DNA, molecular organkzation ‘of centromese: and telémere,
nucleolus and ribosomal RNA genes,’” cuchromatin and.
heterochromatin, karyotype amalysis, banding patterns, katyotype, .
evolution, specislized types of chromosomes, polymne. hmpbmsh,;

some pairing.

and monosomics.

GENETICS

Genetics of prokarydtes and eukaryotic arganeiles : M.p‘gﬁ ¢

ping the bastcriophage. genome, phage pheantypes, genetio reconibi- |
nation in phage, genetic tansforsmtion, conjugation ﬁd transdiiction -
in bacieria, genetics of mitochondris. and dﬂmphm. cytoplassnic
male sterility. i

Gene Structure: and ‘ixpression Genctxe fine strocture; cbn
trans test, rmmemcauiym ofw&ayommmsanddwin
significance, RNA splicing, regulaticn. of mc«cxptmﬁn n
ptokmywes aed sukaryates. Panoply of operon, catabolite repnno
sion, attenustion and antitérmination. |

Genetic recombination and genetic mapplag: -%lecombmtiom%

‘5

B-chromosomes and sex- dtmmsome. nioleculir: hsis of chmm 4

MW}»Q ‘

{sm.of
mdependem m«: and Brossing over, molecuiar-mechan
tecombinati ;ote ‘ot R&X and ReeBCD cnzymese the-spectfic

chemical mitagens, molecitlar basis of gene mution; thans

‘¢lements in pzroksr)ote: and evkacyotes, mutation induced by
transposons, site-directed mutagenesis, DNA damage :and rcpau'
mechanisims, inberited diseasés and defects in DNA repair, initiation
bfcanccr atice }u}u level, mmmowmdmm

Vate IV -
Nlnlemw cm:mﬁua Nuclear BNA contonl, G-Wm pm~ :

‘Allen gm trancfer th¥ough chromosome mstipulations :
Tmnsfar of whole genome;’ examples- from: wheat, Arsebls and
Brassicn; transfer of indiv mxmmmmm
mmu.maho&f%rdewmngf ; jch
" gationand otiiity of allen additow’ and sobstitdios [ides; genttic
basis of inbreeding and mmmﬁww

'
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w5 ity w Raftrich

auyeﬂcd Resdings :

1. ‘Albent B. Bray, D, Lcwk I Raﬂ'.M..Robm.K.demz,
J.D. 1989., Molecular B*ology of the OcltW edition), Gar-
tand Publishing Inc., New York.

2. Atherly, A.G., Gifton, JR. and McDonatd, 3 F. 1999, The Sei-

" ence of Geneties: ‘Saunders Co%tega?ubliﬁﬁin@ Fort Worth; USA,

3. Bumham, C.R. 1962. Discussions in C}mgmncs» Burgess
Publishing Co. M

4. Busch, H. and Rombilm, L, 1982 Volume X. The Cell Nucleus
*DNA Pirt A. A¢ ic Pross.

S. ‘Haril, D.L. and Jones, EW. 1998, Genellés. 1 Principles and
‘Analysis (4ch edition), Jones: & Bantient: Pubhshen, Massactm-
satts. USA,

6. ‘Khsh, G5, 1973, Cytogenctics of: Ancuptﬂ;h Academic Press,
“New York, Loudon.

7. Karp, G. 1999. Cell-and Molesillir Biology : Concepts and |

Experiments. John Wiley & 500& focs, USA.
8. Lewin. B. 2000. Gene VII. Oxford Umvusky Press, New York,
USA.

9. Lewis, R. 1997. Human Genetics : Cancepts and Applications - i

(an udition). WCB. McGraw Hill, USA..
10. Matacinski, G.M. and Froifokler, D. 1998 ; Essentisls of Mo-
- Jecular Biology (3ed deition). Jones and B Antlet Poblishers,
[nc., London.
1. Russel, PJ. 1998. Genetics (5th editign). The Bengarnin/
Cummings Publishing Company INA., USA. ’

12. Snustad, D.P. and Simmions, M 2000. Pelaciples of Geoetics. {2

(2nd edition). John Wiley & Sims fne; USA.
Suggwrrd Laborstory Evarciver
Linear differcmtiation:of chromosomes through banding tech.
niques, such as Gebanding, Cbending. mdQ-bupdmg.
Silver banding for staining nuclslus-organizing region, where
185 and 28sTDNA ‘are transcribed.

[

3. Orcein and Feulgen. Staining of the salivary gland chmnoscmet {

‘of Chironomas and Drosophila,

4. Charcteristics and behaviocr of B.chromosomes using maize oc
‘any other appropriate Imaterial.

5. Working ot the effect of mono-and tri-somy on plant pheno-

v

M

.Pwtochlorophym, Ch tofophym, Chtrophyti szhop ;
VBac}llarrophyu. Phacophyta and Rhodophyta : with special reforence.
to Microcystis, Hydrodictyon, Drapernaldiopsis, Cosmariam, sigal
bioomt. sdgal biofercitizers : algae as food, feed and use in hchustry,

Syladiss : MSe: Bdthely « 11
type, Fertility and meiotic: behiviour.
Induction of polyploidy using coichicines, different methods of
the:application of Colchicines.
Efféct of'Induced and spontancous polyploidy on plant phenc-
type mcfosxs. pollen and seed ferillity and fruit-set,
eterozygosity onplant phenotype. chro-
ing and chiromosome disjunction. .and pollen and

§ questions mclad‘mg tie question: No 1 whichzwlll com
! oquewon No.% wilt: carry 20 rantky and witl bvami‘
3 s

?hyeolm 1 Algne in diversified habitats (terresteiad; freshwa-
repw&wdm.

B 'ter, mafme) thatlus orpnmon, cell uimsuucmre,

L]
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PAPER IV: TAXONOMY AND DIVERSITY OF SEED PLLANTS

QipomoBpenmis
Unit 1
Introduction : Gymnosperms, the vessel-less and fruitless seed plants vafying in the structure of
their sperms. pollen grains, pollen germination and the complexity of their female gametophyte;
Evolution of Gymnosperms. Classification of Gymnosperms and their distribution in India.
Brief account of the families of Pteridospermales (Lyginopteridaceae, Medullosaceae,
Caytoniaceae and Glossopteridaceae). General account of Cycadeoidales and Cordaitales

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

and Gnetales.

Unit I
TAXONOMY OF ANGIOSPERMS
¥ Aims, components, and principles of Tzixonomy; Alpha and Omega Taxonomy.

documentation and scope.

2. Systems of Angiosperm classification: Cronquist. Dahlgren,Thorne and APG-II.

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

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

Unit i
Numerical Taxonomy- Principles, concepts. operational taxonomic- units (OTU), data
processing and taxonomic studies, taximetric methods for study of population variation and

similarity- coding, cluster analysis, cladistics. cladogram.
Taxonomic literature: Floras, Monographs, lcons. Library, Manuals, Index, Taxonomic keys.

Taxonomic tools and techniques: Herbarium. serological, Molecular technique, GIS and

Mapping biodiversity.
wrod \J\\g’//
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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
Angiosperms; habit of Angiosperm, primitive living Angiosperms, inter relationship among the

major group of Angiosperms.

%/
Assit. Begastar {(Acaa-1) @
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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. S
Heslop-Harrison, J. 1967. Plant Taxonomy - English Language Book
Soc. & Edward Arnold Pub. Ltd. U.K. .
Heywood, V.H. and Moore, D.M. 1984. Current Concepts in Plant
Taxonomy. Academic Press, London. .
Jones, A.D. and Wilbins, A.D. 1971. Variations and Adaptanons in
Plant Species. Hiemand & Co. Educational Books Ltd., London.
Jones, S.B. Jr. and Luchsinger, A.E. 1986. Plant Systematics (2nd
edition). McGraw-Hill Book Co., New York.
Nordenstam, B., El Gazaly, G. and Kassas, M. 2000 Plant Systematics
for 21* Century. Portlant Press Ltd., London.
Radford, A.E. 1986. Fundamentals of Plant Systematics. Harper & Row
Publications, USA.
Singh, H. 1978, Embryology of Gymnosprms. Encyclopaedia of Plant
Anatomy X. Gebruder Bortraeger, Berlin.
Solbrig, O.T. 1970. Principles-and Methods of Plant Biosystematics.
The MacM illan Co - Collier-MacMillan Ltd., London.
Solbrig, O.T. and Solbrig, D.J. 1979. Population Biology and Evolution, ;
Addison-Weslley Publicating Co. Ind., USA. ;
Stebbings, G.L. 1974. Flowering Plant - Evolution Above Species Level. i
Edward Amold Ltd., London. |
Stace,C.A. 1989. Plant Taxonomy and onsystematxcs (2nd edition). ’
Edward Amold Ltd., London.
Takhtajan, A. L 1997. Diversity and Class:ﬁcatlon of Flowering Plants.
Columbia University Press, New York.
Woodland, D.W. 1991. Contemporary Plant Systemancs Prentice Hall,
New Jersey,
Suggested Laboratory Exercises
Gymnosperms
1. Comparative study of the anatomy of vegetative and reproductive
pans of cycas, Ginkgo, Cedrus, Abies, Picea, Cupressus, Araucaria,
Cryptomeria, Taxodium, Podocarpus, Agathis, Taxus, Ephedra and Genetum.
2. Study of important fossil gymnosperms from prepared slides and

W e b e My

trar
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Angiosperms ' -
3. Description of a specimen from representative, locally available families

List of Locally Available Families :

(1) Ranunculaceae, (2) Capparidaceae, (3) Portulacaceae, (4)
Caryophyllaceae, (5) Malvaceae, (6) Tiliaceae, (7) Sterculiaceae, (8)
Zygophyllaceae, (9) Rhamnaceae, (10) Sapindaceae, (11) Leguminosae, (12)
Combretaceae, (13) Myrtaceae, (14) Gucurbitaceae, (15) Umbelliferae
Apiaceae, (16) Rubiaceae, (17) Asteraceae, (18) Primulaceae, (19)
Plumbaginaceae, (20) Asclepiadaceae, (213 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) Euphorbiaceag, (37) Commelinaceae and (38)
Cyperaceae. : .

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

5. Description of various species offa 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 thecampus; 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 dendrograms.

y e e '
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A2 o, Univorsity of Rejstthas
& Uo—0
Mycology : General characters of fungi substrate relationship
io fingi, cell ultrastructure, unicellular and ‘multicelfalar organiza-
tion, cel! well composition, nutrition (saprobic, biotrophic, symbx«
otic), heterothallism, heterokaryosis, parasexuality, recent trends in

clasxification. Jiwylogeny of fuuxi‘-' geveral accpunt. of o

Mastigomycotina, Zygomycotiag, A %, Basidiomycotina,
Morchells, Melsoipsors, Polypot 1 & Phoma, fuigh in
industry thedicine and as food, fimg plants:and hurrians;
Mytorthizas, fungi as biocontrol 3

Unit—IN
Bryophyta : Morphology, structure, i repi uctiou and life his-
tory, distribution, classification, general acéoumt
Junger-maniales, Anthocerotales; Sphagnlles, Fxmarulci snd
Po!ymchalcs, with special reference to- Mxolhy)m'

guwtal account of fossil ptﬂlodop
Lycopsida, Sphenopsida. and Preropsida; w
Lyoopodium, Gleichnis, Preris, Isoctes &: A3iog,
Suggested Reading e
Alexopoulus, C.J., Mims. C.W. and: BM,!:M M. 1996, Intro-

ductory Mycology, Joba Wiley & Sons Ind,.

Clifion, A. 1958, Introduction 1o the Bactéfia. McGiaw-Hill Book
Co., New York.

Kumar, H.D; 1988, Introductory Phycoiow Mﬁlinaw
Press Ltd., New Delhi.

Mandahar, C.L. 1978. Introduction to Plant Viruses. Chand &
Co. Lud., Dethi.

Mehrotra, R S. and Aneja, R.S. 1998, An Introduction o My-
cology, New Age Intermediate Press.

Morris, L.1936. An Introduction to the Algae. Cambridge Uni.
versity Press, UK.

Parihiag, N.S. 1991. Broyopayta, CaxualBookDepot,Mhha&d.

me. N.S. 1996, Biotoyy & Mcxpmgy of Preridophytes.

L]

/

%mmm A. 1999, Diseases of Crop
th»édinon) Prentice Hall of India Pvt. Lid., New

. Pilobolis, ‘Ymr Buericelln;
mMMeprsme ?oﬁpomg

mgmwmmmm
, Tusts, smuts ergot, groundout leaf spot;.

of ‘paddy, angull '3pot of comon, fobaceo mossic, little leaf of

brinjat, sesamic phy

i ogy, anatomy and reproducnvc structures of
. bryopliytes and plerldophytes.

Giam staining of bacreria.

ol fungal cultures : Rhizopus, Mucor,
icillium, Emericells, Chsctomivm, Drechslers,
Phorps, Collerotrichum, Graphivn.
preparation of media and staions.
conomy and: Diversity of Seed Plants

Siihs, paddy blast, oltres canker, bacterial blight

£ st Registra¥
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pulsory. The questions No.1 wﬂt"‘émy 20 marks and/AVill be “of
soveral\short cbjective type of questions such as
type, ond\line answer type, onewordtypcmdﬁnm‘

Introducion : Gymnospenms, the vessctw eos and fruitless sced
plants varyxng,;

Structure and repeodactio hﬁumﬂ& Mfm

Ephedrales, Welwitschiales s Ga?lﬂu.
TAXONOMY ORMANGIOSPERMS

Origin of intrapopy tlon jarion 1 Population and:the en-
vironment, ceads and es, evolitjon aod differentiation of spe-
<ies, various models.

The species conokpt : Taxonomic\hierarchy,. species, genus,
furnily and other categbries, principles us: M;mhdomhip.
delimitation of taxa and amtmofnnk.&ﬁunfmofdn
Intcrnational Code bf Botanical nomenclature

‘ Taxonomic gvidesce : Morphology, y palynology, em-
bryology, cytology, phytochemisery, mw s and nuigleic acid
hybridization,.

Tnit-IN

Tuxonomic tools : Herbarium, floms, histologicky, cytolagical,
phylochemighl, scrological, biochemical and moleculay technigues,
computers And GIS.

Systyns of angiosperin claaification : Phedeljc vcmus
phylog nsysm;clwummmmy,mm s and
demerits of major sysiems of classification, relevance of fakpno
% confervation, sustainable utilisstion of bio-resources and

tem imch

J/

s *

Sytiehugs M.Sc Rorgey

- Unltidv
hy't Endemism, hotspots and ha
mwuiolu and introductions, local g

tme

ofAngmpemr. Habit of Anmpem imitive
&mhnom?up xmong t)w majoy’ groups of

Lumiﬁgu AE. 1986: Phpt. Systematics
mw-ﬁﬂlxﬁook (Zo New Ycr

-!970 Prme:ples and Melhods of Piaat
The MacMitlan Co-collier-MacMillan
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olbrig, O.T. and Solbrig, DJ. 1979. Population Biclogy and
Pyolution, Addison- Weslley. Pubhcming Co. Ind US.
Stébbiags; Gil.. 1974, Flowering Plant-Evolution ABove: Spe-
cies Yevel, Edward Amold. Jiad, Londos.
Stiace, N
edition)N !vard Amold Ltd., London.
Thkheajan\A L. 1997. Diversity and: Classificatin
Plants. Col bia University Press, New' Yo 4
Woodiand, D W 1991; Ooawmpomy Plam

Hal!.Mew

Sugge:fed Laboratogy Excercisés :

Wi

=

Comparative study of the stiatomy of vigetative and reproduc-
tive parts of Cyc Gw.&xo Cedrus, Abies, Picea, Cupressus,
Ansucaria, Cryptoms: Krodmm; Agathis, Taxus,
Ephodrs wodd Grctund,.

Study of - impommt foysil gymno erms from prepared shides
snd specimens, Angiosperns
Description of a specimed from fepres
fumilies.

List of LoepHly Availabite}
(1) Ranunculseeae, (2)C
Caryophyllaceas, (5) Matl fﬁk (6) Tiliacess, {7) Sterculinceas,
(8) Zygophyuamq & acess. (10) Sspindacess, (1)
Leguminosne, (12) C gmbret)
Cucucbitzcess, (15) Umbetliférac \pisceae, (16} Rubisotse, (17)
Asteraceae; (18) Pri
Asclepiadaceae, (21 Comwl cie, (22) Solanacete, (23)
Barlginacese, (24 Palemémacene, 25) Acxmhaa’aae, (26)

Ddecarp

mﬂia

Pedaliscese, (27) Martyriacess, (28) Bighonia (39) Libiatat;,
(30) Nyctaginacede, (31) Polygomcese, .) eﬁeuopodwbue,
(33) Amaranthageae, (34) Aizouceas, (35) Mollugmacess, (36)

I:uphorbiaoeae 37 Commelinaceas, and( )Cvpeﬁcme
Description of species based on various spigimens to- study
intraspecific variation ¢ a collective exercise.

Descriptionfof various specles of & genus, Jocation of key char-
acters #nd proparation of keys. at ‘geaeric levél. '
Location of Key characters and use of Keys ot famil
Field tri
Inctes

evel.
within and: around ‘the campes, compitationhof fictd
preparation of herbarivm sheets of such plinty, wild

J or cultivated as are abuadant.

A 1989, Plast Taxoromy and Biosystématics (20d ;

nof Flowering  § A

tative, locally-avnilable
apearideceas, (3) Portulacacese. (4) B

cene,. (13) Myraceas; (14)

tiacede, ( 0)  Plumbaginaceae, (20)

1 Plant-Physiclogy and Metabolism:
[ ‘Max.Marks ; 100
w‘:" have 9 ques!iom. o of wlm:h a mdfem has o

or, Soit Plant Ammphm C«.nmuum, SPAG).
of: hnspimucn, stgna! transduction in gua:d cell

verse tum and Ramchnn&ran P)ot, mot€m
bonding, disulfide bonding

:tzymes Strusiare a,nd propertics, sudswate specificity, clas-
ction and methanism of enzyme action,
Uit
arbohydestes : Classification, structure and function of
'cchaﬂdés.ﬂi‘élysacchhndes and glyéoproteins ineluding starch,

l;boso:ymxc pigments, absorption and truns-
ation of “Zam energy, photo-oxidation,  four ‘complexes of

*{1.
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thylakoid membranes : photosystem ], cmcﬁmmt b £ complex,
photosystem I and coupling factors, phototyﬁﬁ of water and Oy

evolution, aon-cyclic and cyctic transportation of électrons, water- |

water cycle, proton gradient and pbotophospho:y!at.on, Calvin cycle,
regulation of RUBISCO activity, control of Calvin cycle, C, pathway

and its adaptive significance, CAM pathway, differences between C;

and C, plants, glycolste pathway and. pkbmnspumom
chlororespirstion and CO; concentrating mechnilm i micro-organ-

ism.
Unit-LIX :
Respiration : Anserobic and aerobit. respiration, amphibolic

" nature of TCA cycle, pentose phosphate pathway, glyoxylate path-

way, oxidative phosphdrylation, glusoneogenesis, high
pounds : their synthesis and utilisation. j

Fat metabolism : Synthesis of long’ ehnm i‘srgy xcids, lipid §

biosynthesis, and oxidation ]
Secondary metabolites : Biocynmem mcb

oids.

Yalt-Iv"

Plant growth regulators : Auxins chemml hatire, bioassay, e

physiologica) effects and mode. of nction.

aty metabolites with speetill referstre to muﬁ, ﬁ:ﬂoids and ster- I

Gibberellins - chemical nature, bicassay, physiological effects &

and mode of action,

Cytokinins-chemical nature, bioassay, physiological effects and
mode of action.

Abscisic acld - chemica: nature, biokssay,. phyﬂologk,nl effects
" and mode of action.
Physiology of flowering : !’hochetit)dzsm 2y vernulization.
Suggc:md Readings :
Buchanan, B.B., Geuissim, W, and fork¥, R.L.2000; Biochem-
" istry and Molecular Biclogy of Plants, Amesican Society of
Plant Physiotogists, Maryland, USA.
Deonis, D.T.. Turpin, D H,, Lefebvre, D5, and Layzell, DB,
(Eds) 1997. Plant Metabolism (second: édiﬁoﬂ) Longman Es.
sex, England,
Galstont, A.W. 1989, Life Proceswes In: Ptzm Scientific Ameri-
can Library, Springer-Verlap, New York, USA.

ted

NI lion) w.

': "Mones. (st
k., Nobel, PS. 1999,

energy com- JENE v

4
Fﬁﬁ MA. and L:‘bboogm, KR. (eds) 1_' .
ular” Ba&fosy of Plant Hormotes;
o Netherlands.

ew York, USA.

ish; | Aw Zipursky, S.1., Matsudaira P, Baltimore,

b and Dnmg!l, 1 zﬁoo Molecrilar Cell Biology (fourth et
and

Moore, T.C

»ysiochcmieal and Environmieital Plant

on), Academic Press, San Diego, USA:

s, C.W. 1992." Plant Physiology (4th
g Co., Californin, USA.

, Sopory, SX., Ingang, KD, and

99, Conot {n?homb:ology Photosyfithesis and

peries W Pubﬁshmz '!onse, New Deihi

pigments from leaves and preparation -
of the uhwrption speetum of chlorophylls and carotenolds
v‘é‘o demim the cklarophyll 2, chiorophyll b. ratio . C; and
imlmm of intscr ¢ lorspinsts and estimation of chidroplist
proteife.by spot protein assay,
10 demmm otafhasphorylation in intact chioroplasts, re.-
solve’ th?“’ﬁ"ﬁnsﬁ‘ﬂ&”ﬁrmeins by SDS-PAGE and perform
sutoradiography.
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10,

1t

12.
13.

Sugpm(ed Reudings: (fbr lsbm{m'r Jse)
bajracharya, D. 199%. :

Laboratory

Cooper, T.G. 1977. Toolk:|
York, USA.
Copeland, R.A. 1996, Enzyms A Practical introduction to
Structure, Mechanism Wmmbm VCH Publishers; New | °
York.

demic Publishers, Dordtiéh
Devi, P. 2000. Principles and: Methods of Plant Molecular Blol-
ogy. Biochemistry and Gemetios. Agrobiors, Jodbpur, India,

Oxford University Press, New York.

Extraction of seed protcins depending upon the solubility.

Determination of succenate. dehydmkmm activity, its kinetics '

and sensitivity toinmicizogs,
Desalting of ‘protéing by ﬂhmi@ chromatography employ-

materidls and comparison of thelr profile by stainingr' with
Codmassie Brilliant Blue:or silvermitrate.
. Separation of isozymes ofestm peroxidases by native

and p;iacipwé involved.,
ometry and fluorimetry,

in Plant Physiology ¢ A

Manual, Nargsg gﬂmeDg i

Denutison, C. 1999. A Gulde 1o Proleln Isolation, Kiwer Acss

Dryer, R.L. and Lata, GF. 1989; Experimental Biochemistry.

Haines B.D. (Ed.) 1998. Gel Eleétrophoresis of Proteins : A

Practical Approach, 3rd edition, PAS, Oxford University Press,
Oxford, UK.

Harbome, T.C. 1981, P oa’hcmiqal Methods : A Guide 10
‘Modern Techniques ofP  Analysis, Chapman & Haft, Lon-

VU don.

Experionces in Plane l’hyllology*

: liou, D.P. 1998 Funddmental Laboratory

 for Biochemistry and Biotechnology, Fitzgerald
aryland, USA.

8. An Introduction to Practical Bioshemistry.
blishing Co. ud, Now. Delh:.

hhapmtnon

W kér,l 1694, Practical Blochemistry Prin-
es. 4th cdition, Combridge University Press

eteria : General m&mt, ’
Ietidn, bilogy ‘and econotiic ?mpbﬂmf
A if festures and biologieal impormnce.
ruéw Tastificacion, chamctcrisstwd uitrastructure: of
 putification of viruses, chemical nature, nephexs
Yiruses, cysnophages, ecoaomic cmpomnce,
'8 General charscreristics and role in causing

4, Soope l!,a\ﬂl~ lication of microbes in agricuiture, industry,
ind blblogical control of pests.
v of immunity, ullergy, properties of antigens.

@dystmctummdﬁmcﬁon,&?ﬁnkyhdmi-
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body specificity. Monoclonal antibodies and Breir uses, :ntibody'

~ engincering, serology, types of vaccines, Preli acoount of o
Biofilms, biochips, biosensors and biosurfactants, . 34 d‘ dem) :
Unit—I11 B | g
Plant Pathology ; fall, 1.0, & AL bim Pum

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

Plant disease’ mansgement : Cheriical, biological,. IFM sys-
tems, development of transgenics, biopesticides, plant disease clin- 8
ics. Preliminary- aceount of application of Biotechnology in plant S

pathotogy.
Unit-IV

Sympromology, identificarion and control af following -plant
discases. -
Fangal diseasés : Wheat (Rust, Smut, Boat), Bajra (Green ear, #i8
ergot and smuyt);: cmcxfer {rust). ,
dy’t ‘biast), Cotton (Wilt), Grapes (Downy mildéw and’

W),
Bacterinl dlsénse 1 Wheat (Tundu), Citrus canket.
Vieal disoase : Tobacco mosaic, Bhindi yellow mosaic.
Phytop!auax disease : Lirtle leaf of brinjal.
Nematode: disease : Root-knot of vcgcmbtes.
Saamad Rendings
- Alexopouius, C.J., Minis, C.W. and Blackwel, M. 1996. Intro-
ductory Myedlogy. John Wiley & Sous fnc. .
2. Agrios,/G.N. 1997. Plamt Pathology. Academic Press, London. I
3. Albajes, R;, ‘Gullino, M.L, Van Lenteren, 1.C. and Elsd, Y. &
2000. integrated Pest and Disease Management in Grecshouss
Crops. Kiluwél Academic Publishegs.
4. Bridge, P, Moore, DR & Scotf, PR. 1998. Information Tech-
nology. Plant Pathology and Biodiversity, CAB' Internstional,

UK. -~ XS ion by yéas ed tube. method, use of different
5. Clifiton, A, 1958. Imroduction 10 the Bacteria, McGraw Hill i, 8y ‘ , Sano sugir, starch) (based on
Book Co.:New York: T
6. Mandahar, C). 1978. Tntroduction 1o plant viruses, Chand & |
" Co, Ltd: befln
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1 Practical Exsminatio g 3 (A, B'& Q7 6
Time : ?ﬂ&wgmon) Grovp- o nlM‘;L.; { F (C) Mlkl ) ﬂﬁm mrm of material \@D’ :
: .. (""Wt*; gi';dm :ﬂb‘ Draw ‘:;ww >
i Mmks B feasons. AlS give !‘é‘%ﬁt& of
Q.No. Questions. Pt 4 @) Wmﬁewmwhm Ay, ¢ gien i 10
T L(n)( Perform the given molecular biology !6: L ‘E‘ (“ l ; W’:g;’)‘ I‘;:\:f:ﬂ ¥ r
®) Pmmmww@:w
. moleculsr 15
2 {s) Perform the' g{ven exercise of e ;, i/ Mtos1s/
Mei S
1) Pcrform the givén exercise of Cytogenetics/
Polytens chromosomée ' 168

¥y

Skeleton Paper ) Pmmtﬂiﬂculkeynthcw plant mmu

3. (1) Identify two algse trom the given mtxme L \r

Draw labelked disgrams. Comment-upon thelr. 63)) emam;m:&aofmgmmwmm

significant chasacters and systematics s B exerstse. Draw
(i) Make a-scitable preparation of material *B’ $0'as mmm‘gﬂmmmmmv
(0 e e et S iy o s e ol D st . iy
{iv) Make a scituble preparation of vegetative/ U e em— " = -
reproductive parts of the material 'C', Daw : ! p;e,mm
labelled: sketches. Write features of special’ £ T i T
intorest and idmnl‘y vm reasons, ’ V‘m Voce.
3, Taennly the spots it :
6, Vivasvoee, vn‘
Shaleton Puper sPaper- VI : |
)G 0P M{ - Papet-IX r;::t Rmum Utllizntion sad Conserva-
Tome : 6 Hours WM. : 1508 | - Paper-X  : Bictechualopy.and Gemotic Eoglacsring of
. — | Plants sud Microbes
Q.No, Questions h:mnrkx e Paper-XI(x) Adeudm P
T (3) Describe the matesial in scmitochnical ngoage. 8 Paper:XJ(h) : Seed Sclenst apd Techwology
Assign it to the relevant family with rcssons: Drew ¥ PaperXII(b) : Seed. Scmmm rmohg::x. .
J floral disgram, o . .
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Paper-X1(&) © ation, Hon

Paper-XH(c) : s in Ambi&opwkmd Astirhinum sex. determination.

Puper-Xi(d) : Uailt-1Xl

Paper-XII(d) : Ma gamexophyu Strocture of mthen.m osporggenesis,
. Paper-XI(e) ¢ : pollen developmm mdgenecxpxm ory male ste-

Paper-XIl(e) : : a1 PO , rphism a0d hybrid see ot llen germi-

Paper-XI() : Bilosytematics of Angiosperms.d g ollenube growth vidance, poflen: storgge, pollen al-

Paper-XII(f) : - Blosystematics of Anglosperms-I1 BRI '

Paper-Xi(g) Biotechnotogy-I

Paper-XIl(g) : Biotecknology-IX

Paper-¥1I : Plant Development and Itepmdmﬁon
Scheme of Examination Max.Marks'

énees béﬁv“m a"lma d “!zm devel ' R » Mevelopment, ‘storege protsins oX ead: % and smbryo;
Seed germination nd seedling g 2 Metabolis o B embryony, apomixis, embyyo cultiny dyvnamics of frait growth,
cleic acids, proteins and wqobilizatiog/of food reserves,. ttopisms, chemistry and molecular Piology of {Ait maturation.

hozmona! control of seedling growth gene expression, usc of mutants: ¢ ., . Latent life-dormancy 7Impoctance ang types of dormancy, seed
i understanding seedling developinen : ormancy, overcoming seoll dormancy, bud Jormancy.

Shont dmhpmen( H sfiixation of the shoot ww mmm;n Scnmcnce and Pry erammed cell dﬁl (PCD) Basic con-
(SAM), cytological and molpéular Malysis of SAM, control of cell s, types of cell death, PCD in the m?ecyela f plants, metabolic

division and cell to cell copfmunication, control of tissue differentia- |2 Gpdoges, associated with senescence and its re on, Influence of
tion, especially xylem sfd phloem, sedetory ducte dnd: latic"f'exs, hormones and envirogmental factors on sen
wood development in stlation to environigental factors, R ,W:WM Readingd .
Uolt-I1 ; : Atwifl, BJ. Krjedcrmann, PH. and Jumbell; C.GN. (eds), 1999.
Leaf prowth £nd differentiation : Detigminstion, ph o letﬁnAct:AdapﬁonmNm ed‘, ande in Cultiva-

sontrol of leaf folm, differentiation of epidem
enee 1o stoma mdtmhoms)awmesophym :

"Root ¢4 elopmm( Orginization of root pjeal” m«tﬁmv %
(RAMY), ¢l fates and illincages, vascular rissue diffdes S B2 nif S ; ryd \ogy of
erel rog, root hairs, root-microbe interactions. ' b Angiosy th revised afid dition). blish-

Beproduction : Vegetstive options and sexial -reprigh




PAPER VII: PLANT MORPHOLOGY, DEVELOPMENTAL ANATOMY
& 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 xylem and phloem,

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

Unit IX
Leaf growth and differentiation: Inception, phyllotaxy, control 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, spermoderm patterns.
Unit 111

Reproduction : Vegetative options and sexual reproduction, flower development, genetics of

floral organ differentiation, homeotic mutants in Arabidopsis and Antirhinum, sex determination.

\&M@Qj/“\/
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Male gametophyte : Structure of anthers, microsporogenesis, role of tapetum, pollen
development and gene expression, male sterility, sperm dimorphism and hybrid seed production,
pollen germination, pollen tube growth and guidance, pollen storage, pollen allergy, pollen
embryos.
Female gametophyte : Ovule development, megasporogenesis, organization of the embryo sac,
structure of the embryo sac celis.
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 aspects), double
fertilization, in vitro fertilization.

Unit IV
Seed development and fruit growth : Endosperm development , ,embryogenesis, cell lineages
during late embryo developmem,' storage proteins of endosperm and embryo ’
Polyembryony, apomixis, embryo culture, dynamics of fruit growth, biochemistry and
molecular biology of fruit maturation.
Latent life - dormancy: importance and types of dormancy, seed dormancy, overcoming seed
dormancy, bud dormancy.
Senescence and programmed cell death (PCD) : Basic concepts, types of cell death, PCD in
the life cycle of plants. metabolic changes associated with senescence and its regulation,
influence of hormones and environmental factors on senescence.
Suggested Readings:
2. Bewley. J.D. and Black, M. 1994. Seeds: Physiology of Development and
Germination, Plenum Press. New York.
3. Burgess, J. 1985. An Introduction to Plant Cell Development. Cambridge University Press,
Cambridge.
4. Fahn, A. 1982. Plant Anatomy. (3rd edition). Pergamon Press, Oxford.
New York.
10. Raven, P.H., Evrt, R.F. and Eichhorn, S. 1992. Biology of Plants (5th edition). Worth, New
York.
11. Salisbury, P.B. and Ross, C.W. 1992, Plant Physiology (4th edition). Wadsworth Publishing,

Belmont, California. \L? k\lw (//QL’ 9\};/ \}\’/
=

3§ o
Cistrarp (Acad-1)

j'"of Rajasthian
JAIPUR

Asstt. Re
Univa;




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

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

14. Fosker, D.E. 1994. 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. Aspects of Floral Development, J. Cramer,
Germany.

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 Sons,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. Pollen Biology : A Laboratory Manual.
Springer-Verlag. Berlin.

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

Function. Wiley Eastern Ltd.. New York.

26. The Plant Cell Special Issue on Reproductive Biology of Plants. Vol. 5( 10) 1993.
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The American Society of Plant Physiologists, Rockville, Maryland. USA.

Suggested Laboratory/Field Exercises

1. Study of living shoot apices by dissections using plants such as 7abernaemontana, 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
monocotyledon 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 etc.) and induction of bolting under natural conditions as well as by GA treatment.
4. Microscopic examination of vertical sections of |eaves such as Eucalyptus, Ficus, Mango,
Nerium, maize, grass and wheat to understand the internal sus~tyre of ieaf tissues and trichomes,
glands etc. Also study the leaf anatomy C3 and C4 of plants.

5. Study of epidérmal peels of leaves such as Coccinia, Tradescare, etc. to study the
development and fina! structure of stomata and prepare stomatal index.

6. Study of tvpes 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 devetopment.

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

11.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

14. Study of mierosporogenesis and gametogenesis in sections of anthers of different ages.

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

microscopic examination (maize, grasses, Cannabis sativa, Crotoloria, Tradescantia, Brassica.
Petunia, Solanum melongena, etc.)

16. Study of wall layers of anther.

I7. Tests for pollen viability using stains and in vitro germination.

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

surface culture. o A %’ )
g et Yy
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19. Estimating percentage and average pollen tube length in vitro.

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

21. Field study of several types of 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)
1. Shivanna, K.R. and Rangaswamy, N.S. 1992. Pollen Biology : A T akorates,

Mannual, Springer-Verlag, Berlin-Heidelberg (and references therein).
2. Chopra, V.L. 2001. Plant Breeding : Theory auu riuvun. wxtord IBH Pvt. Ltd., New Delhi.

2. Chopra, v. L. 2001, Plant Breeding: Field Crops. Oxford IBH Pvt. Ltd., New Delhi

i
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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, life history pattern, fertility rate and age structure,
population growth. Competition and coexistence, intra-specific interactions, interspecific
interactions, scramble and contest competition model, mutualism, commensalism and
allelopathy, prey-predator interactions.

Vegetation organization: Concepts of community and continuum, community coefficients,
interspecific associations, ordination, species diversity and pattern diversity in community,
concept of 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, components 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. EC»{W-WW* AN Cen -

' Unit III

Ecosystem stability: Concept (resistance and resilence), ecological perturbations (natural and
anthropogenic) and their impact on plant and ecosystems, Restoration of degraded ecosystems,
ecology of plant invasion. Environment impact assessment, ecosystem restoration
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Biomes, Biodiversity: Major biomes of the world and Impact of changing climate on biomes,
Biodiversity: Concept & level, role ol 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 Cells, Biomass, 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. Muller-Dombois, D. and Ellenberg. H., 1974. Aims and Methods éf Vegetation Ecology,
Wiley, New York.

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

Cambridge, U.S.A.

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

Odum, E.P. 1971. Fundamentals of Ecology, Saunders, Philédelphia.

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

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

N o »w oA

Benjamin/Cummings Publication Company, California.
8. Kormondy, E.J., 1996. Concepts of ecology. Prentice-Hall of India Pvt. Ltd., New Delhi.
9. Chapman, J.L. and Reiss, M.J. 1988. Ecology, Principles and Applications. Cambridge
University Press, Cambridge, U.K.
10. Molan, B. and Billharz, S. 1997. Sustainability Indicators, John Wily Sons, New York.
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1.

Heywood, V.H. and Watson, R.T. 1985. Global Biodiversity Assessment. Cambridge

- University Press.

15.

16.

.N.S. Subrahmanyam and A.V. S.S. Sambamurty. 2000. Ecology. Narosa Publishing

House, Delhi

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

Publisher, Jaipur.

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

University Press.

C. Faurie, C. Ferra, P. Medori and J. Devapx. 2001. Ecology Science & Practice. Oxford
and IBH Publishing Co. Pvt. Ltd. New Delhi.

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

Suggested Laboratory Exercises

11.

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

To compare protected and unprotected grassland stands using community coefficients
(similarity indices).

To estimate IVI of the species in a grassland/woodland using quadrat method.

To determine gross and net phytoplankton productivity by light and dark bottle method.
To determine soil moisture content, porosity and bulk density of soils collected from
varying depths at different locations.

To determine the Water holding capacity of soils collected from different locations.

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

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

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

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

absorption method.

To study environmental impact of a given developmental activity using checklist as a

,//‘ 7 \\
EIA method. ; Jw‘ﬁNV ot s W
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University of Rejastban :
Biigess, J. 1985. An Introcuction 1o Pl ‘ \ Sylisbuss MSe, Botnay+ 39
Cambyidge University Press, Cambirid EEY

Fageri, K. and Vander Pijl, L. 1979, The Princlplu Pollina- K. i, : Syructure and Function, Wiley Eastern Lad., New York.

tion Ecolgy. Pergamon Press, / E *~ = tCellSpe:m Issue on Reproductive Bidlogy of P
Fahn, A. 1382, Plant Anatomy. ition). Pergamon Press, R 10) 1993 The American Society of Plant Physiold m
Oxford. : . .

Fosker, D.E. 1994 P:mzm:nymedmy Perga

Oxford, )
Howell, S.H, 1998%Molecular i
Cambridge Universily Press;
Leias, P, TucKer, S.(

William Coflins Sons, .
Raghavan, V. 1997, Mol
Cambridge University
Raghavan, V. 1999. D
Springer-Verlag, New Y

Raven, PH, Evrt, R.E, léEwhhom,S “ Biﬁ!owofl’lmm
{$th cdition). Worth, Mew Yﬁtﬁ.«

Salisbury, P.B. and Koss, C.W, ]w ’Pmp wology (4th m. ¥ /k mbﬁ. W Nerium/maize aqd wheu 10 \md&f!ﬁhd !he
tion). Wadsworth J bhshmg. o - . internal structure of leaf tiésues and trichomed, glands etc. Also
study the Cy and C, tez anatomy of plans,,,

Smdyox,‘pidemﬂ $ of Jeaves such: Cbécmm.&dlzrd&,

w;iu(,Y., ;

+ The Hidgen Halt (2nd editi
thvann , KR, and Saw!
Bm&clogyfaCmy?m&xcﬂéwaxﬂhnwm& o
Univerfity Press Cambridge.
Shivarna, K.R. mdkmg:smy NS, 1992. Pon«i Bioky )

Shiven

¢

o, KR, md Johi, BM.

1 %Mmu and gametogenesis in ons of

sifstion of modes of anther dehiscence/and collectioy
IS .
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3o » Unlversity of Rafasthian

poiien g’ams for microscopic examination (maize, grasses/ Can-
aabidative, Cromiori, Tradescantia; Brassica. Penmis, S¢lfanum
melongxas, etc.) /

11. Tests for gollen visbility using stains and in vitto genfiination.
Poflen 8 stion 0sing hmmngdl‘opandsmmg drop CuImn:s,
suspension cture and surfade. cultirs,

12. Estimating pordgntage and avefage poflen. nibe: fgth in vitro,

13. Role oftranserip onandtnns“htmnr
nation and palten Wbe growth: *

14. Pollen stomge, pol. sisti interaction, seif-igoompasibility, in
vitro pollination. "’

15. Study of ovules in elehged preparations,
bisporic and muaspom, ypes of embryo devclopment thor-
ough examination of perrignent, siained serial ‘sections.

16. Field study of several types\of ﬂomr ith diffezent pollination
meshanisms (Wind pollinatioy, thripy pollination, bee/butterfly
poilination, bird -poHlination), -

16. Emascusition; bayging end hang pcmmaxxon;_m study pollea
germipation, seed st and fmk \elopment 1sing. self” compit:
ible sand obligate vutcrossing.§ Smdy of cleistogamons |
Nowers and théir. aﬂapmnens

18, Study of nuclear and’ ceil
and-staining.

19. Isolation of zygeiic glof nk:, beart-shapad, totpedo stage and
mature embryos from ghitable seeds and hélyembryony in eit-
rus, JARIUD (Syryng cumini} ste; by dissketions.

*20. Study of seed dommincy and methods 1o b dormancy.

Sogpested Reading, (for Laboratery Exercises)\

| Shivanna, K.R. ghd Rangaswamy, N.S. 1992, Rollen Biology;
Mangual, Spri gcr-‘e’tr!ag; BerlinOHcidelberg fand reference

md derm through dissections ‘

therein),
3. Chopri, V.L/2001. Plant Breeding : Theory and Nactice. Ox-
ford IBH . b4d., New Delhi.

(%3]

Chopra ViL. 2001. Plant Breeding : Field Crops. Oxford IBH
v Lds I\ew Delhi.

Paper-Y111 : Plapt Ecology:

Scheme of Examination
Eacly paper will have 9 questions, out of which a student Bas fo
.} [

_ : s e —

nm,ﬁm o) ».ponen germi- \

dyof rhonosporic, [

) Eamgoncs of thy fat, msmbum\mﬁad gloty

7 Aln wagkr and sofl pollution < Kinds, sou
. eters, eff

"\hx.Mar s\t 100 Togic

4
s

Syltsbus : M.Se. Botsay + 31
slempt 5 questions including the quéstion No. | which will be c&m-
pul O. The question No. 1 will carry 20 mazics and wrll be of

.'“'"" pment F Tompom!‘ hinxos(cychc and non-
ol sudcesson (relsy Hokstic and inf

¢ and- funetions, primary

nar, . bai pattern, -controfling
-organization; energy Now pathe
i ddmmposiﬁon (e hive

apcc;* :tandmiuaiommcn

todl\'crszry St/apot, inventory, l p&hems. ‘terrestrial

UnicIN

Nes, quality param-
4 on plants and ccosystems. » U pern

Chmgte change : Gmcnhousc gases (COy, CH\, N
40, CFCs ¢
sources, trends and role), ozone layer and ozone hale consequence

-of cllmatg change (CC, fertilization, global warming, ska level rise,

AV radif jon).
Unit-Iv

tem stabillty : Concept mimm ene
Bations (natord! and. ; g )‘ oyt

pla.n and ecosystems, tcology

Of ‘plant favesion; onyironm ital
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E ii &,i:»v&& ;‘dx .m
,‘lstioo and regression analysis. e

HOEICH mm”l H Cmm ww. : M‘ Oomen
sustainy bm indicators. / in¢ minimum size and number of quadrats required’
Suggestdd Readings : ,. Jo estimate of biomass in grassiends.
1.  Smith RL. 1996. Ecology and Field Baoiogy o Collins, FP ) dut associstion between mmportant. grassland §

New ) L8108 iare. tost.

Muller-Dpmbois, D. and Eﬂanberg. H 1974,

2 wma Meth- 9% To com 3 protecied and unprotected p‘l’ulmd aids using
ods of Vexetati ology, Wiley, NW Yo, commugity dgeflicients (similarity-indige.

3. Begon, M. g o To ana;ym plant communities using. Bra-Curtjé-ordination
Blackwell Sckg ‘ L USA methiod!

4 Lodwig. ). 3 Reynoids; I.P 1988,

Wiley & Sons. \ "~
5 Odum.EZPW?l adamentals o

phia.
6. Odum; KP 1983,

7. F
Ecology, Benjami Cli pings Py -
t Korm@ﬁdy E.J., 1996. Cyncepts of m}m Pmumt of ! ar
9. Chapman, J.L. and Reiss, kJ. 1988, Ecolog ;Pﬂij@iplwa’ﬂd, i Wmfnexhe water ho!dmg cny'afmm collect ﬁum
Applications. Cambridge L | g UK ¢ dills A
10. Molan, B. and Biltharz, §/ 1997\ umimbilxty icators, John To deterkamine: porosnt organic chrbodand organic matter
Sons, New York. mﬁm‘ nd, pre 2 forest\
. M. 1985, Air Pollutidg and Plant Life. Wiley :
12, :
' ‘ «TQ cmxgme chicrophylt content is: So fo ated .gd
13. Mm&? 1999 Bmlogyofl«”m e f‘ on. Longrian §8  vnfumigated plants leayés N\Pmig
14, Hill, MX. 1997, ¥inderstanding Enviro dolfution. Cam- E Tosstimiite rate of carbon dioxide evolution from gifferent ,o*y,
bridge University Press. : B using soda lime or ajkali absorption method,  \
15. DBrady, N.C, 1990, The Nature anid Properties of'§oils; i To study environmegtal impact of a given developmbata thw

Suggested Lubors oryxxmx. o ity using.checklisths an EIA method,
f.  To calculate jhean, variance, standard dcviatlm, : ed:Reading (for Laborstory Exercises)
cofficient 0 ;rmxionmdw use 1125t for con vO means § rebs, C.J. 1989 Ecological Methodology. Herper 3

 Reyriolds, LF. 1988 Suatistical Ecology,

E. 1988, Ecqlogical Diversity and Its
& Hall, London, a
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Sm?nﬁsaw -5
x\\‘ o
_ Plants nsed as aveiue troes for shade, poumkm coatrol. :nd’
etics; Principles of conservation,

) : of phm.s based on International Union for C’omarvaifon of: ?&f@

o ik

5. ¢
6. ; . ) 1 Unkt-1V
. Blackwe : Y Stratbgies for conservation—in situ eoaservation s Inferriss
L1 isrs, R. 1968 ; e eﬁuummdmmwu.mwmhm%
8. andar : inkfion of Water and W e national parks, biosphere reserves, wetlanids, mangroves and
' ' 2 ‘ﬁ"“ ) . S reeft. conservaticn of wild btod\vmny
Lo Strategies for consorvation—ox situ comservation  Principles
9 S""“‘""L NG JERE) ractices, botanicel gardens, field gené banks, Sced banks, in
Yogk - B ref f fhc activiles f
10. MuljerDos bois,ﬁ:mcml&»bers. H. 1974, Al and Me EBotinical Survey of Irdia (BSI), National
ofVegetation Ecology, Wiley, New York. s (NBPGR), Indian Council of AMMRM QCAR)
Paper ~-IX:3 Plant Resource Utilization and Conservation il of Scientific and Industrial Research ﬁC‘SIR). md the D
Scheme of Kxﬁmiu n Max.Marks : 100 o ;

¢ tofBlotechno for
omof‘whodumdcmhss:o logy (DBT)

’ Anon}mons 1997, National Gene ‘Bank ::fndian H‘erkage on
Plant Genetic Resources (Booklot). Narional: Bureaw of Plast
Genetic Resources, New Delhi,

MMMNW ER. 1984, WWMM‘&O‘)W
in India. NBPGR, Science Monograph No7,

Baker, H.G. 1978. Plants and Civilization (38 edn.j. cw
i B%hum
& Bole, PV, and Vaghani, Y. 19:s.md£;uwm0ommmmm
 World centresof priniary diversity of domesticated plants © B Trees: Oxford University Press, Mumbal.
The {ndo-Burmese centre, plant introductions and seccadary centres. %' Chanddi, K.P.S., Shukla, G. and Sharma, N. 1996, Biodivershy
Uhnle-11 3 inMeéicinalmﬂAwmumPhuhhdit*Conmuimuﬁ
Origin, ¢volution, bothay cultivation and uses of : (i) Food, §.

Utilization. National Bureau of Plant Genetic Resources, New
forage and fodder crops, (i} ‘fibre crops, (iif) medicinal and aromatic 8. peyi.

plants, and {iv) vegetable oll-yielding crops. 6. Chrispeels, M.J. and Sadava, D. 1977, Plants, Food and People;
Unlt-131 g W.LL Freeman and Co., San Franciso.

Iinportant firewcod and timbec-yielding piants and oon- B  Crici BR. (ed.) 1999. CRC Handbook of Plamt Sciences and
wood forest products (NWFPs) : such as bamboos, ranans, raw B8 A gvicufture. VoL I. In-situ conservation, CRC Press, Boca Raton,
miterinls for paper making, gums, lannins, dyes, resing and (ruits. B8 piorign USA,

Green revolution : Benefits and adverse consequences. Innova- 42 meuy. G. 1999, The Doubly Greea Revolution : Food for All
tions for meeting world: food demands. 215t Centiiry, Penguin Books.
; '
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Conway, G.;and Barbier, E. 1990. After the Green Révoluzion
Earthscan Press, London

Conway, G. and Barbief, E. 1994, Plant, Genes nnd Agriculture.
Jones snd Bartiett Publishers, Boston.

Council of Scicnuﬁc and Industrial Research 1986, The Usoful
Plants of India. Publications and [aformation Dnector&c, CSIR,
New Dethi,.

Council of " Scientific anc Industrial Rescarcly( 1948<1976). The
Wealth of Indin. A Dictionary of Indian Raw Materials and
Industria) Products, New Dethi. Rew Materials: J-le Revised
Vol. 111 (!985-1992) Sapplement (2000)

Cronquist, A. 198). An Integrated System: orcchwm of
Flowering Plants. Columbia University Press, New York, USA.

. DMocyoﬁn&mWalmds.lm WWFDQDm,Nzwahx

and AWB' ‘Kualy'

Lumpur.
. F:dk. na.;bxmn M. and Millan C. 1996, ’Rcstoﬁne”biversity.
mon’n‘

. Columbia, USA.
. 1989, Technical Guidelines for the Sﬁfe Moves
ment ofﬁel'mpmm 'FAO/IBPGR, Rome.

. Franket, O.H., Brown, A.H.D. add Burdon, 13, 1995,:The Con-

servation-of Plant Diversity. Cambridge University- Press, Cam-
bndge. déx

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

Abuse of Nature in Contemporary India. Penguin, New Delhi,
Gaston, K.), (Ed.) Biodiversity : A Biojogy 4f Numbers and
Differences. Blackwell Science Lid., Oxford, LK.

Heywood, V. (E4). 1995. Global B)odlvusxtyAsscssmem. United
Nations - Envirounm Programme. Cambridge Umv%rmy Press,
Cambndgs. [$5 &

. Heywood, V:H, and Wyselackn, PS. (Eds) 1991. Tipical Bo-

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

Kocchar, S 1998, Economic Botany of the Tropics, 20d edi-
tion. Macniillian Iridia Lid., Dethi.

Kothari, A., 1997. Understandiog Biodiversity : Life
Sustainability and Equiry. Orient Logoman,

Kohli, R., Arya, K., Singh, PH. and Dhillon; H.S.1994. Tres
Du'ectory of Chandigarh. Lovdale Educational, New Dethi.

-

1 Wi BT TN O <4
- Nair, MN.B. ot al. (Eds.) 1988, Sumi‘nab\se “g\kngmem of
\‘NomAwoodFoteandnmemtyoﬁ’ “vnfv&x!tyﬁm

i~ Pumd& R.S: and Arora, RK. 1991, Pl-n'l Géndtic Remius
¥ Conservation and Management. IPGR] (Publ ¥ Sodth Asia
: 'Otﬂee‘ C/o NBPGR. Pusa Campus, New' Delkf." :
entel, ‘D. and Hall, C.W. (Eds.( 1989. Food md Narural
tnuwms, Academic Press, Londom, Neéw York, © °
'?inxtrupd\nderso'\, P. ¢t 2l 1999. Wodld Food Prospects : Criti~
issues for the Early 21st Century. Intemational Food Policy
Rmamh institute. Washington, D.C., USA.
ant Wealth of India 1997, Special Issue of Pmecedmgs Indian
Virional Science Academy B-63.
Plucknent, D.L., Smith, N.LH., William, J.T. and Murti
Annishmy N. 1987. Gene Bﬁaek; -and World's Food. Pnncaon

1988, Plann}og a Wildlife Pro-
L The 'Wfdﬁﬁ.»in-

» R.W, 1972, Plants for Man. 2nd ed. Eaglewood leff’s,
) ‘*‘va Jcrsey Prentice. Hail.
fr Sharma. O.P. 1996. Hill's Bconomic Botany (Late Dr. AF. Hill,
mted by OP. Sharma). Tats MeGraw Hilt Co., Lid., New
)3
% Swaminathan, M.S. and Kocchar, S.L. (Eds.) 1989. Plants and
t  Society. Macmillan Publication Ltd., Lorsdon.
§: Thakuz, RS, Pur, H.S. and Husain, A. 1989. Major Medicinal
Plants of India, Central Institute of Medicinal and Aromatic
Mo b 000 o it
P. 2000. Trees ; Their National Histéry, Cam
R Universsity Press, Cambm&ge s
' Wanger, H., Hikico, H. and Famiswarth, N.1989. Economic and
# Medicinal Plant Research. Vols. 1-3. Académis Press, London.
B Water, K.S. and Gilletr, H.J, 1998, TUCN Red List of Threat-
. ened Plant. [UCN, the World Conservation Union. JUCN, Gland,
Switzedmd and Cambridge, UK.
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3 'Unimolm:&u
&rggukd faborstory Exercises ]
The Practical course is divided into three units ; (4h3 hbomory
M (2) Ficld survey, and. {3) Scientific visits.
-‘m}mntory Work : ]
!a, Food Cmps Wheat, rice, maize; ehn:kpéa (Bmgﬂ gmm),‘po— ‘
tato; tapioca, sweet' pAIRIO,; sugarcane, morphology, Bstomy, |
microchemical tests for stored food materials. . ]
2. Forageffodder crops: Study of any five important cmpwme o
locality (for example fodder sorghum, bajra; bersoens: ©love, JH -
guar bean, gram, Ficus sp.) ‘
3. plant fibres : ‘
: g) Textile ﬁ}%m : wtt;m, jute, linen, sunn hemp, Cannabis  SEg9P AWrQadand Ioca(c metrwspl.mtcd ot gragk
y:Cordagé fibres : coir ) . ;
(c) Fibres for stuffing : silk cotton or kapok £ will ‘dwﬂfy the trees mention’ their size, canopy
Morphology, anm:omy (mtcm:mp:c) study of whole: ﬁbrcs s~ | 3

Syltibuis : M.Se. Bobuiy » 39

god and thaber yieldiug plants and NW?’: 3
& short list of 10 most Important. sonme:offtuwood
timber:In your locality. Give the :
::!ﬁnes, aod familiesito-which they belong, Mention the:

4 Modicinal xnd-aromatic plants : Depending o faphi- s
" cal location college/university select fiv ! :
matic plants each from & garden crop ﬁe}dv:(or from: the wild ¥
only if they are. ahundamtya ilatife). v
Papaver somnifenun, Atropa donns, Cathirs
Adhatoda cylanica (syn A
serpenting, Withenis somn fern, - PRy
baterpus), Andrographis P aniculats, Alve. : ’ -
srvensis, Rosa sp., Pogostemon cablia, Origanum: valgare, “Nirotectod msbgbmm onie of the following :
Veriveria zizsajoides. Jassiium grandiflorum, 2. BT iosphers reserve, national park, or  sanctu-
-Pandsaus
Study-of liveor Berbarium specimens:or othier v
to become familiar with thess resources.
4. Vegetable Olls : Mustard, youndmn, saytmn. cocont, sun-
flower, castor, Morphology, microscopic structure of ‘the oil-
yielding nmucs, tests for oil ud joding tmmher

N ional Bureas of Plant Genetic Resources, New Délhis1 1&012
r ove of its field stations.

Head Quarters of the Botanical Survey of Indiz or ond of its
choml Circles. . !
and risins. Prepare & watercxtmct of vegetable tannins'(Acacis, ;;:SIR Laboratory doing research on plants and their utiliza-

Terminalia, mangroves, les, Cassis spp. Myrobalm)
(turmeric, Bixa omf!zm indigo, Bu?;f nopospelms, An ICAR Research Ingtitute or 4 field stution dealing with:one

i m,gmperfommwmdemndﬂnﬁ”m'm mmmwm msenm (smhutlmseax
the Forest Research ehradun, Nationa! Botanical

Assit. Rwlstrar (Acnd -1) @
University of Rajasthan ) 5
Jﬂ 1 “\‘PUR @/




28 = Dwbversity of Rajastben
e tnstigte, Lugknow, Tropical Botarical Garden' and Resesrch W
Institute, Trivandram), which has collection of plant products. B Mk:rohhl gﬁnuﬁé mﬂpﬂhﬁou
Note: The students are exproted 10 prepare & brief iltustrated BE «!ectinn of récmbinmts and tmisfo s
narrative of the ficld survey and sciedtific visits. Afler evalua.
tion, the grm awarded to the students by the teachers should
be added to the field assessment of thie practical examiriation.
Paper-X : Biotechnology and Genetle Engineering of
Plants and Microbes -
Schemes of Exmaination Mux, Marks 1 100 B ooy
,ach paper will have 9. questions, out of which a-student fasito S8
oS mc[udmg me question No.1 which Wil ‘be com- B

: wmcm‘ pnm‘ples M swpe . " % ik Nk A E T B g4 E §
& calture : General inroduction, Ristory, !
scope, conéet at' cellular differentiation, totipotency.
Organogenesis wnd wdventive embryogeoesls : Pundamental’
“ aspects of morphogenssis : somatic embryogenesis and androgenesis,
T miechanisms, techiiques, and utility. r
Unit=IX 2E
Somatlie hybuidization : Protoplast isolation, Fusion sy cul- S
ture, hybrid selection and: régencration, possibilitics, achicvenients Iy
and limitations of protoplasts research, -
Apptications of plant tissue culture : Clonal propagation, a4
tificial seed, pruduction of hybtids and somaclones, production ofSEINE
secondary metabolites/natural products, cryopreservation -and SRS
germplasm storage. S
Recoutbinant DNA techinelogy : Gene cloning principles & 4
techniques, construction of genotnic/cDNA libraries, choice of
tors, DNA synthesis and sequencing, polymernse chain reaction;
{inger printing.

&
3
1
|
€
§
]

Unit-Irt
Genetle engiyoering of plants : Alms sirategics for d
ment of transgenics (with suitable exmaples), Agmbwcfafr b
natural genctic engineer, T-DNA and transposon mediated gene
ging, chloroplast transformation and its utility, intellectusl peo
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. Shantharam, S. arid Motgomery, J.F, 1999, ‘Biotschnology, 1

42 o Universily of Rajasthion
11. Jolles, O. and Jornvall, }L(cdx)zooo.mmam?mmw -
Genomics., Bidduwer Verlag, Basél, Swf(zetltnﬂ
12. Karths, K.K. 1985, Cryopraervutiondf?hntCeﬂhﬁdOm&
CRC Press, Boca Raton, Florida, USA. ‘ e
13. Old, R.W, and Primtose, $.B. 1989. Princip Ma‘q&p,_ﬁ-
lation : Blackwell Scientific Publications; Ox!
14, Primrose; .8, 1995, pnmsptesofoenmmm, %Bmkm
15, Ramm,v. 1986?Embryog¢oes'm Angiosp MW L
opmenml and Expéfmental Study, Combeidge Unifiefsity. Press; oeivm.sa and. SchxpuoomM(
New York;, USA. 5 SR Blology Mnmmi 2nd. eﬂatou. Klo
16, Raghavan-V, 1997 Molecular Biology: o?mmg Plants;, 3 Dordrechit: ’ ;

Cambridge Univu'éky Press, New York; USA.

Biosafety and Biodiversity. Oxford & IBH Pubhsfim”g co.pvt. IR
Ltd., New Delhi.
Vasil, LK. and Therpe, T.A. 1994, Plat Cell and Thssue Col- T

ture. Kluwer Academic Publishers. The Netherlands; )

Suggested Laboratory:Exercise
1. Gfowdw‘nmcwmof& w!iusmgp!amingm‘anﬁbe&mw:c E
methods. '
2 Isolay
_ fts quantiatior M §
3. Restriction dxgntlon of the plastmd and’ mfmmﬁabfdwsm 3
of various DNA f'agmcms.
4. Cloning of & DNA fragment in a plasmid veeior, train Wformatics
of the given bacterial populatior oGmBina i,
5. Demonstrition of’ UNA sequencing vy Sange Ry metkod:
6. Tsolation of protoplasts from various plant tiésués and testing:
their viability. :
7. Effect of physical (c.g. temperature) and chzmicai (e EBER '
osmoticum) factors on protaplast yield, § ,M periments. Audemtc Press, New Yodt.
8. Demonstration of protoplast fusion employing PEG; E Paper-XI (a) : Advanced Plant Pathohu-l
9. Organogenesis and somatic embryogenesis usnis appeoptists | me of Enmium
explants and preparation of artificial seed. ;
10. Demonstration of androgenesis in. Datura.

il

Electroporation of ?rowplasts and: checkf‘waf lxiﬁsﬁm sxptoss
sion of the rcpotlet gene.

prZ |
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Paper XI (b): SEED SCIENCE & TECHNOLOGY-I

Unit ]
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, seediing evaluation, various methods of
seed separation, cleaning, drying and Seed processing plant and its process.

Unit 11
Gross architecture of seed structure of angiosperms, identification and structure of seeds of
important crop plants with special reference to Rajasthan (wheat, pearl millet, mustard, gram, :
pea) and Identification of designated objectionable weeds at seed level. Physiology of seed
germination; seed and seedling vigour.

Unit 11X
Principles of seed production, seed production in self and cross pollinated crops; hybrid seed
production. Production of foundation and 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 regulations. 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
identification.

3. ldentification of seed coat cracking.

4. Study of physical purity of seed sample. &) WA/
N Ry (Q_ N X/

26
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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.

R S

Preparation of synthetic seeds.
10. Localization of starch, protein, lipids, tannins, phenols and lignin in seed sections.
11. 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, II edition CRC Lewis

Publishers, Boca Raton, New York, London.

1. Agrawal, R.L. 1980. Seed Technology. Oxford and IBH Publishing Co. Pvt. Ltd.
New Delhi.
2. Anonymous (1985, 2014). International rules for seed testing. International Seed

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

http://www.seedtest.org/en/international-rules- content---1--1083_htm|

3. Bewley, J.D. and Black, M. 1983. Physiology and Biochemistry of Seeds in
Relation to Germination. Volume I & 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. Kuikarni, 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. "

o el N
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Paper XII (b): SEED SCIENCE & TECHNOLOGY -II
Unit I

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 11

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 particula: efarance 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 I

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 ol establishment and course of disease from seed to seedling and

plant, factors affecting seed transmission.

R ST
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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:

© PN L s LN —

L TR S Y
W N - O

Dry seed examination of seed lots.
Isolation and identification of seed-borne mycoflora by standard blotter method.
Preparation of culture media (PDA and NA).
Plating seeds on PDA/NA for identification of seed borne fungi and bacteria.
Other methods of plating e.g. deep freezing; 2,4D- blotter method.
Water agar test tube seedling symptom test.
Study of any seed borne nematode disease.
Detection of bacterial and viral pathogens in seeds.
LOPAT tests for detection of seed- borne bacteria.
. Nucleic acid based detection of seed borne pathogens.
. Histopathology of infected seed samples.
. Physical control of seed-borne pathogens.
. 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)
etc.
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, London., New York

Ol AP
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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/en/international-rules- content---1--1083.html

Cliffton. A. 1958. Introduction 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. 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 Pathology. Vol. [ & 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 Varl. Washington DC.pp 296.

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

in the Asean. Asean Plant Quarantine Centre and Training Institute, Malaysia.
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Paper XI (C): Ecosystem Ecolegy

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 11
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 III

Urban Ecosystem -Urban environment and Climatic conditions, additional 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. Y

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

pesticides and drinking water. Management of waste, Principle; Social Forestry.
g e /(/L 2h— Y\
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Unit 1V

Desert Ecosystem: Desert: Definition, classification (hot and cold), physiography, desert
features, flora, fauna and water, formation, topography, distribution and characteristics of World
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

I. 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.

3. 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

Suggested 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.
Sl Gl
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10.
1A
12.
13.

Seed Viability by T.T.C. method

Dormancy in seeds

Soil moisture and temperature at different depths

Salinity of soil sample.

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

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

YER el C/Z QS/.L

Light intensity by lux meter

W



Paper XII (C): ENVIRONMENTAL BIOLOGY
Unit1l

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 II

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 fill, Open dumps, Exporting waste;

Hazardous waste: Definition, disposal and management

Unit III

Climate Issues: Greenhouse gases (CO;, CH4, 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 planet earth.

e /
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™ AN
Policies, Regulations & related issues: Water (Prevention and Control of Pollution) Act 1974,

Air (Prevention 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

1. 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

Ll

Contemporary Ecological Research. International Scientific Publications, New Delhi.

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

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

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

8. G. M. Masters and W. P. Ela. 2008. Introduction to Environmental Engineering and
Sciences. PHI Learning Private Limited, New Delhi.

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

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

Suggested Laboratory Exercises (?/ QA/ W
%
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To 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 polluted 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, equitability and B-diversity) for polluted and unpolluted water bodies.

Chlorophyll content of plant species growing in polluted (along JLN Marg) and

~unpolluted habitat (Botany Department).
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pthogens. Methods of identification of battrid]
iology, physiology, serology and pathoge-ncny) b
" bacterial diseases : Brown rot of potato, blight of it rlce, s& W ‘
vegetables, Crown gall disease, angular leaf spot of cotton. o
Unit-1I11 R
Virus, viroid and phytoplasma disease : Symptomatology and
nsmission of viral diseases; Potato virus X & Y, Tomato ring
$a‘rc, bunchy top of banana; viroids and important viroid diseases.

Unit-1 o
Plant Pathology : History & Scope. Nature Ongm & Evolu-
tion of parasitism. Biotic and abiotic pathogens; Pathogen factors i in
disease development. Penetration, infection and pathogenesis. Physi-
ological specialisation in phytopathogenic microbes.
Unit-11
Host factors in disease development : Inoculum Potential,
Phenomena of resistance and susceptibility. Protective and defence
mechanisms in plants, Phytoalexins. Breeding for disease resistance
plants.

Environmental factors in disease development : Eplphytotlcs

Unit-1V
and plant disease forecasting. ‘Nematology : Brief history, classification and identification of
Unit-I11 : gnlint pathogemc nematodes Morphology and anatoiny of nematodes.
IPM, Application of biotechnology and information technology

in pest management. Gbntml of. plant parasntrc nematodes. Nematode Disease :

Molecular Plant Pathology : Molecular dlagn051s identifica-- #ha di ( \

tion of genes and specific molecules in disease development, mo- o
lecular manipulation of resistance. Non-parasitic diseases and con- Paper -XI (b) : Seed Science and Technoiogy-l

tro! measures. ¢me of Examination Max.Marks : 100

dsli paper will have 9 questions, out of which a student hag%o

Unit-IV

Principle of Plant Protection, Physical, Chemical and biologi-
cal control of plant diseases, estion No.1 will carry 20 marks and will be offsexerat

Classification and anatomy of galls : Some insect induced Re of questions smeh-ae-multinte-choiss
plant galls of Rajasthan, mechanism and physiology of insect galls. Paain -850, -ODBWOrd-Frmeand-Filb-i anksdrpe, Lok Tt &

Paper-XII (a) : Advanced Plant Pathology-II ‘ . 2y . 8 Unit-I

Scheme of Examination Max.Marks : 100 History “of seed testing\and its importance to agriculture, arms

Each paper will have 9 questions, out of which a student has to seed. testing, International Seed Testing Asséciation (1.S.T A. —
attempt 5 questions including the question No.l which will be com- Bs, prescriptions and recommenxations. S pling of seeds, purity
pulsory. The question No. 1 will carry 20 marks and will be of

ysis (physical and genetical), seedmojefure content, germination
severel short obgective type of questions sueh-as-multiple-choice pid test of viability. seedling eva¥iation and various methods

typesone-tineanswer-typs,-oneword-type-and filbint o4
woatha Limdtebas |, it

ged separation, cleaning and dryjdg.
Fungal diseases : Symptomatology, disease identification and

Uni
control of flag smut of wheat, covered smut of barley, blast of paddy,

Gross architecture of seed structure of angioSpgrms, identifica-
: pand structure of seeds of fmportant crop plants a

Lmut Jowar, Red rot of sugarcane, flax rust, early blight of potato.
Y Unit-11

i special reference to Rajasthan).
Bacteria : Classificaticn and nomenclature of bagterial plant

d_their weeds

#Principles of seed prgduction, seed production in self anthcross
mated plants; hybrjd seed production.
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Unit-II1 n/ i based on infected seed samples : .
{ology and biochemistry of seed germinatjorr; seed and
seedling vigour. Seed dormancy and longevity. ed storage meth-
ods, principles safe seed storage, effec storage, mycotoxins,
icro-organisms, insects and

éference to crops grown in Rajasi
Eo-operation in Seed Pathology.
Practical work will be based on the theory syllabus.
Paper-XI (c) : Environmental Biology-I
Scheme of Examination Max. Marks : 100
ch paper will have 9 questions, out of which a student h#8 to

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

Scheme of Examination Max.Marks: 100

ch paper will have 9 questions, out of which a studént has

Introduction an : unicipa)and mdustnal wastewater)

B d. air pollutlon sohd wastes \gnd tHeir management, Ecolevel,
various methods for test! ‘ ylronment au,d'ltmg, Ganga actidy/plant, Water (Prevention and
Avenues of seed infection, nt mﬂuencmg seed mfectlon ontrol of -APollutlon'_) Act 1974, Ai eventlon and Control of Pol-
infected/contaminated part of seed, fiorphology and anatomy of seeds Fgnt
fon of inocutum of the pathogen in

seed. Natural Resource Manggement : Wa¥r, Soil & Energy, Wild

ife, Resources Challenge and pnormes m nservation, poaching
ct 19723 Rs (Re-
; Role of tribals

Seed-borne disease of some imponant crops with particular
Typical case of infec-

(Conservation) Act 1980.
Unit-1V

ed deterioration caused by th
Unit-HI

- rar ‘\hkn"
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Paper-XII (c) : Arid Zone Ecology-II
*Scheme of Examination Max. Marks - 100

ch paper w1ll have 9 questions, out of which a student has ¢

te’i‘l‘;'gsé‘quencing and proteomics, enzyme kinetics, Michaelis-
énten equation and significance of Km value, nagative and positive
'perratmty enzyme nomenclature and EC number, catalytic mecha-
Kms, acid-base catalysis, covalent catalysis, metal ion catalysis,
ectrostatic catalysis, catalysis through proximity-orientation effect
K catalysis through transition state bonding, lysozyme as model
izyme for catalytic mechanism, regulation of enzyme activity; feed

<.

line answer type, one word type and fill in the blanks typd.
" Unit- ' nd al
A itors, isoenzymes, ribozymes and abzymes.
Unit-II
‘TNucleotxdes : Blosynthems of r1bonuc1eot1des (purmes and
The saline tracts and\their vegetation (Halphytg§) with special
reference to Rajasthan, Many ove veg ' ) Otlde degradatlon

Vltamms Water and fat-soiub’le wtamms blochemxcal func-

change.

plant communities.
unes and desert.
{lizatioh and management of sand

Vegetation of Rajasthan desert a
Problem and Management of S
Sand dunes classification, st
dunes.

Urmt-nt e
N Secondary Metabohtes :
Coumarms and hgnms : Structure and svntﬁesxs

]Ensechcxdes (pyrethrins and rotenmds) di Strlbutl.(’)i’l; chemxstry

Wind break and sh€lter belt, afforestatiof and desert control
measures. Indira Gafdhi Canal and its ecologicgl implication, dry
land farming. ' '

Desert

, : distribution synthesls and function.
Flavononds and water-soluble plgments : Synthesis and func-

Hallucmogens : Dlstnbut;on chemlstry and" function.

: Unit-TV

'Alkalmds : Pyrrole, pyrrolldme pyrldme po]yacetyl
ngline, tropane and indole alkaloids—their distribution, syn-

S1s apd functhn :

“Sapofiins and sapogenins : Sterols, stermds steroidal’ alka-

f#s—their distribution, synthesis and function.

Cardiac glycosndes Their distribution, structure and fungtion.

~ Paper-XII (d) Advanced | Plant. Physnology—II

D eme of lgxammatxon Max.Marks : 100

: Each ‘paper Wwill have 9 questions, ouf of which a student has to

: i empﬁS questionis including thc quest’ on No 1 which wm be com-
Proteins and Enzymes : Techniques of protein purification, S : i @

an ecosystem, biological implication\dry land farm-
ing. ' B ,
. €sert as an ecosystem, biolbgicaf pro&hction wi
reférence to conservation of flora and fauna.
Paper-XI (d) : Advanced Plant Physiology-I
Scheme of Examination ' ° ~ Max.Marks : 100
Each paper will have 9 questions, out of which a student has to
attempt S questions including the question No.1 which will be com-
pulsory. The question No.1 will carry 20 marks and will be of goverak

\short objpm type of questlons suda—-a&-makyple-ckmee-wpepeﬂe

particular B
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ulsory. The question No.1 will carry 20 marks and will be of severat
jort objeetive- type of questlons
e-answerdype;-one rdiivpe-and mm-the -binf pe; \ DA gl
,Qsl"‘*{: 0’5«19\’0 O Unit-d -

Floral anatomy and its role in explaining the morphology of the
tamen and Carpel, Placentation : Inferior ovary, Taxonomic signifi-

ice of floral-anatomy. Anatomy of the seed and periearp and their
conomic significance.

fis Unit-H :

j. - Anther-Organizational relationship.of anther trssues,
astructure aspect of microsporogenesis : Pollen-sparoderm pat-

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

k- Pollen pistil interaction, cytomorphelafzy. of style and stigma,

of pollen ultrastructural studies on pollen tube growth in the

1, chemotropism, fertilization. Viability, storage and germmatron
nollen.

pulsory. The question'No.1 will carry 20 marks and will be of several

hort abjective-type of questions sue%m«mamp&e/shewezﬁypeﬂom
dine-answer-type;-one-word tgpe-andfilkin-the-blanka type. Wit
o Lieit ep 2o 0N it

' Plant growth regulators : Natural and synthetic, biochemistry :
and physiological effects of brassinosteroids, jasmonic acid; salicylic ¥
acid, polyamines, morphactins and cyanogenic compounds.

Signal transduction in plants : Receptors and G-proteins
phospholipid signalling, role of cyclic nucleotides, cal¢ium-calmodulin
cascade, diversity of protein kinases and phosphatascs, signal$
transduction mechanisms- with special reference to: Gibberellin in-
duced signal transduction, auxin induced signal transduction and @
cytokinin induced signal transduction.

Unit-II ‘

Stress physiology : Plant responses to biotic and abiotic stresses,
mechanism of biotoic and abiotic stress resistance, plant defensej
mechanisms against water stress, salinity stress, metal toxicity, freez- 3
ing and heat stress and oxidative stress.

Unit-III

Photobiology-Photoreceptors, Phytochfome : hrstory, dzscovery,
physiological - properties, interaction between horm, es,, and{
phytochrome, role of different phytochromes in plant developmen '
and flowering, mechanism of phytochrome signal transductron Physi
ology of flowering photo- perrodrsm and vernaljsation.

Circadian rhythms in plants-Nature of oscillator, rhythmr
outputs, entrainments (inputs) and adaptive significance.

Unit-IV ‘

Tools and Techniques : Prmcrples and applrcatxon of
spectrophotometry, Principles of chromatography, partition chroma
tography, thin layer chromatotgraphy, ion-exchange chromatograpiry ]
gas-liquid chromatography, high performance liquid chromatogrgphy,‘
gel filtration, electrophoresis, isoelectric focusing, meobrlrzed pI-L
gradient, ultra centrifugation (velocity and density gx:adrent) ELISA
and RIA.

) Paper-XI (e) : Advanced Morphology and Morphogenesrs -1
" ¥Schemes of Examination Max.Marks : 100

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

attempt 5 questions mcludmg the questron No.1 which will be com-

Umt-III ,

Embryosaﬂ»sBasrc types. namd: thezm—mtcfmrelatronshrps

fuctural aspects: of embryosac develpprient. Emdosperm—In-
elationship of the major types of endospérms,; reytology and role.
mbryo development, Embryo-Major types, embiyogenicilaws:
arison of Soueges and Johansen's. system; physiologicat.fastors

olling growth and differentiation 'of embryo
5 i : UnitdV . :
Apomrxrs——-genooenesrs -androgenesis, agrz-hortrcultural impor-

Embryglogical features of the-folowing-families - Santalaceae,
thaceae, Podostemnceae Cucurbitaceae, Sorophularraceae
thaceae, Orobanchaceae, Lentibulariaceae. :
per-XII (€)' Advanced Morphelegyand Mo;rphogenesrs-II
emes of Examination Max.Marks :
Each paper wilkhave S.questions, outiof which 4-student has to
npt & quéstiont including the question Nost whieh will be.com--
ory The question No:1 will carry 20 marks and will be of seweral-
eb}ecaxe-type of questions mmhple—elmﬁype,_o{w
peone word-typeand-Fithin-the blanks-trpe. \0 A T A
'\: 56 2o O e ]

Doye,lopmeznt and morphogenesis-shoot apex the ap’:’eal cell,




i ST MR ART T L

n L GEERRETA B
Sl LEERENT

oot

e
i

i
";-‘ﬂ
b ]
b
i

R

52 « University of Rajasthan

meristemn, the subcelluar and biochemical structure of the meristem.
The mechanism of primordium initiation transition to flewering,
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 ofmorphogenesis-correlation, polarity, sym-
metry, differentiation, regeneration.

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

“Ynit-IIT -
‘Somatic embryogenesis=survey of somatic embryogenesxs in

' angiosperms, direct somatic embryogenesis and embryogenesis from

callus and protoplasts, cytology, physiology and genesis of somatic
embryogenesis nutritional factors, hormonal factors and embryo ress
cue in wide hybridization.

Micropropagation -advances and synthetic seeds.

Cell plating technique and isolation of matant cetl lm:es -

auxotrophic mutants.

Mechanism involved in cell cwlture mutants,

Suspension culture and growth studies.

Unit-IV

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 and cultured cells and tissues.
Endosperm and ovary culture, control of-fertilization, experimental

- work on embryolegy of: panasrtxc plants. Rele of pflant tissuer cw}ture'

in €rop improvement.
Paper-XI (f) : Blosystematlcs of Angiosperms-I.

Schemes of Examination Max:Marks 100

Each paper will ‘have 9 questions, out of which.a studerit has 4o
attemypt 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
shott ebjeetive-type of questions suchrasmultiple-shoice~typerone
trean

bwemacp@—@n

i

vwo:d-{atpe-aﬂ&vﬁ«l&’m‘,eheablaaks_wpe' w,d—!i, ‘F

. Sellabuss < JA8eRgtapx -+

. Unit:I
omponents and principles of taxonomy, Alpha and Omega
taxomséry, documentation, scope, significance and relationship of
experiniental and orthodox taxonomy, Evolutionary taxonomic clas-
sifigation. -
Unit-I1

Botamcal gardens and Arboreta, Information from plant geogra-
phy, Indian plant geographical regions, Role of Herbaria in taxonomy,
Taxonomic literature, Taxonomic resource information (Data.analy-
sis coding of characters, statistics). '

Principles, rules, rank of plant nomenclature, Wncrples
and important rules, type method, Priaciple. of prigrity.and its limi-
tation, Name of hybrids and cultivars, CGongept of Biocede.

: - Uiyit=TEL.

Biesystematics. Procedures : Steps of biosystematic studies,
Biosystematic categories—Palynology, Cytology, Embryology,
Anatomy and Histochemistry.

Unit-IV e . :

Numerical taxonomy : Principles, Serum dxagnosxs Concepts
Phytochemxstry Operational taxonomic units (OTU), Data process-
ing-and taxonomyjc, studies, Taxometric methods for study of Popu-
lation variation and snmxlant_y——Co.dmg, Cluster analysis, cladistics.

Paper-XII (f) : Biosystematics. .of Angiogperms,II ,
Schemes of Examination Max Marks.: 100

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

short abg»set—rvetype of questions meh%s—muh-p&e&bme-ﬁpm

Unit-I
Expemmemal taxonom,y-Sco.ge and S:gmﬁcancq, Expenmen-
tal categories. Retationship in experimental and ggthodox taxonomy,
Synthetic theory of evolution.
Unit-I1
Concept of species, speciation, species classification, Concept
of characters—analytic versus synthetic character, qualitative versus -
quantitative characters; good and bad characters, Taxonomic charac-

SY

am&s/ty.pei\d»ﬁc‘
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ter—Character weighing. Characters variation, its role in speciation’

and isolation. '
\ Unlt'm

- Concept of population, its significance, pattern of phenetxc 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. o

Unit-IV

- Experimental taxonomy and ‘hybridization, Role of hybridiza- .

tion in evolution, Stabilization of hybrids and amphxdlploldy,
introgression and ségregation.
Method of analysis of hybrid comp]ex, Introgressive hybridiza-

tion, Taxonomic treatment of hybrid complex. Breeding barriers, |

epistasis pleiotropy. Biochemical systematics—method and princi-

ples. Systematic markers, chemotaxonomy.’

Suggested Readings:

1. Lawrence, Ci. II. 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

4. Radrord, A -H. 1986. Plant Fundamentals 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. Contemporary Plant Systematics, Prentice
Hall New-Jersey.

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

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

* New Delhi.
9. Singh, G. 1999. Plant Systematics :
ford & IBH Pvt. Ltd., New Delhi. .
*10. Sivarajan, V.V. 1991. [Reprinted 2001] Principles of Plant Tax-
* onomy. Oxford & IBH Publishing Co. Pvt. Ltd.,, New Delhi.

Theory and Practice. Ox-
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Paper-XI (g) : Blotechnology—l
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.I which will be com-

pulsory. The question No. | will carry 20 marks and will be of several
short objective type of questions such as multiple choice type, one
hne answer type, one word type and fill in the blanks type.
Unit-1

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

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

" Unit-IO
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 embryogenesis in .
angiosperms. Zygotic versus somatic embryogenesis. in monocots and
dicots. Comfer somatic embryogenesis.
Unit-ITT
Pollen embryogenesis—Discovery of anther culture, survey of
anther 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
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.

A e,

)

\ Ve
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Paper-XII (g) : Blotechnology-II
Scheme of Examination Max.Marks : 100
Each paper will have 9 questions, out of which a student has to

;
A

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

short-objective type of questions such as multiple choice type, one

line answer type, one word type and fill in the blanks type. -
Unit-I

Transgenic plants—the concept and history of developements .

of transgenesis in plants.
Agrobacterium—mediated transformation.
' . Unit-I0

Direct DNA transfer into intact plants cells—microprojectile,

bombardment and chemical uptake of DNA by plant protoplasts.
Tools for genetic transformatlon—Transformation vectors,
promoters, terminators and markers and reporter genes.
Unit-I
Regulation of heterologous gene expression—factors affect-

ing gene expression, introns, plants transcriptional factors 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. Extensnon of ﬂower
life, pigmentation and fragrance.

Unit-IV

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

ible vaccines, enzymes, proteins.

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

Skeleton Paper

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

Practlcal Examination

Time : 4 hours M.M. v
QNo. . Questions _ ‘Marks

‘ allotted
1. (a) Study the diseased plant material ‘A’

provided; make histopathological mvestigations

Syllabils : M.Sc. Botany » 57

Draw labelled drawing and identify the pathogen

. giving reasons. 10
(b) Study and identify the mycoflora from the given
material. ) ' 5

8]

Give suitable drawings make a suitable preparation so
as to study the given material ‘C’ identify giving reasons. 10

3. Study the external morphology, histopathology and
development stages of given material ‘D’. Draw labelled
diagrams. Identify the causal organism. 10

4. Caliberate your microscope with the help of micrometers
and measure spores and determine the mean size. 10

S. From given 'plant material isolate virus free plantlet
through apical meristem culture.” Briefly describe the
procedure. 8

6. Stain the given bacterial sample and identify it as gram

~ positive or negative. Write in brief the procedure adopted.10

7. Viva-Voce. 10

8. Spots (Four) 12

9. Practical record. 15

Skeleton Paper

M.Sc. (Final) Special Paper-Seed
Technology and Seed Pathology

Practical Examination

Time : 4 hours MM. : 100
Q.No. Questions Marks
: allotted
1. - Study the morphological and anatomical features '
of given seeds. 20
2. Study the seed-borne mycoflora of given seed sample 25
3. Determine the location of pathogen in different
components of given symptomatic seeds. . 10
or
Estimate the spore load in given seed sample.
4. Examine the viability of seed lot. 10
or ' '

Study the tranmissmn of pathogen in mfected seedlmg

. )j
Asstt. Regfstrar (Acad-) »
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or
Examine the seed disorder in given seed lot.
or ,
Examine the seed sample for physical purity .
5. Spots 1-5 : 10
6. Viva-Voce ‘ 10
7. Practical Record 15
Skeleton Paper
M.Sc. (Final) Practical Examination
SPECIAL PAPER : ADVANCE ECOLOGY
Tnme 4 hours . ' MM. :
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.

Prepare the glycerin mount of the glven plant materials explam-
ing their anatomical adaptations in relation to habitat. 25
or

Study the various types of tnchomes and their rolling mecha-
nism. to withstand during drought of given plant material.

38}

3. Determine the total hardness of the given water sample. 10
4. Determine pH of the given soil sample by pH meter. 05

or -

Determine the conductivity of the given soil sample
5. Comment upon the spots (1-5) - 10
6. ' Practical Record . 15
7. Viva-Voce 10

' " Skeleton Paper
M Sc. (Final) Adv. Plant Physiology
. Practical Exammatlon
Time : 4 hours . _ MM. : 100
Q.No. L Questions , Marks
allotted

1. (a) Perform the physiological exercise given to you

" and write the object, materials and methods,

0

4. Write a taxonomic description of any one of the twigs.
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‘theory, observations resuits and precautions. 25

(b) Write the details of the principle mvolved 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

5. 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
1. Makea study of epidermal system of the material

A, B and C from a taxonomic point of view and
assign these to their respectlve types giving reason
(any one). -8
or. o
- Study the seed-coat anatomy of material A,B and C
by means of sections. Give labelled diagrams to brmg
ouf the features of systematic significance.
Make Palynological study of One of the specimens
A, B and C. Draw labelled sketches and give the

N.PC. formula. - 10
3. Study the anatomy of one of the materials A, B and C
and mention characters of systematic 1mp0rtance 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.

A, B and C on the Flora Indian pattern. Key out these to
the level you can. . 20

T (=N
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5. With the help of suitable preparation make detailed
morphological studies of chromosomes in the given
material D. ' 06

6. Prepare a synonymy on the basis of herbarium 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 Paper
M.Sc. (Final) Practical Examination
Special Paper:- Adv. Morphology of Angiosperms & PL
Morphogenesis. ) :

4 hours MM. : 100

Time :

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 provided. 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 materlal provided, make sultable mounts and

_ labelled diagrams. : 10
5. . Count the cells in the given suspension culture usmg haemocy
to meter. : 10
or
Plate the cells from the suspension culture using cell plating
technique.
or

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

6. - Comment upon spots 1 to 5 A - 10

Viva-Voce ' 10

8. Practical Record 15

~

Asstt.
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M.Sc. (Final) Papers VII, VIII, IX & X
Practical Examination

M.M. : 200

FIRST DAY (4 HRS))

VII-Plant Development & Reproduction

IX-Plant Resources Utilisation and Conservation

1. (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
With the help of suitable preparation study the floral/
seedcoat/epidermal/micro-sporangium wall structure of the
material provided. Draw labelled diagram and comment
upon its features. 16

(b)

2? (_a) Identify any two......materials from the given samples. Give
e.con.omic importance with special reference to origin, cul-
tivation, part used and processing, if any. 16
(b) Mark the highest yield producing areas in the map pro-
" vided to you. 15
‘3. Spots 1-4 12
M.Sc. (Final) Papers VII, VIII, IX & X
: Practical Examination
Time : 4 hours M.M. : 200

Second Day (4 Hrs.)
X- Plant Ecology. . -

XI- Biotechnology and Genetic Engineering 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 : v

Inverstigate the pH/chlonde content/oxygen content-of water

~ sample given to you. oL 16

5 (a) Perform biotechnological exercise given to you. ‘16
_(b) Write details for the exercise .given to you. S

(6. " Sports 1 to 4 . 12

7. Records/Sessnonals/PrOJect/Herbanum : . C 30

7. Viva-Voce. ‘ 20

"””L:’“i, %
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UNIVERSITY OF RAJASTHAN
JAIPUR
RULES FOR THE AWARD OF
GRACE MARKS

A. UNDERGRADUATE/POST GRADUATE (MAIN/SUPPLE-"

MENTARY) EXAMINATIONS UNDER THE FACULTIES
OF ARTS, FINE ARTS, SCIENCE, COMMERCE SOCIAL
SCIENCES, EDUCATION, MANAGEMENT, HOMOEOPA—
THY, LAW, AYURVEDA AND ENGINEERING & TECH-
NOLOGY

Grace marks to the extent of 1% of the aggregate marks prescribed
for an examination will be awarded to a candidate failing in not
more than 25% of the total number of theory papers, practicals,
sessionals, dissertation, viva-voce and the aggregate, as the case
may be, in which minimum pass marks have been prescribed;. pro-
vided the candidate passes the examination by the award of such-

Grace Marks. For the purpose of determining the number of 25% -

of the papers, only such theory papers, practicals, dissertation,

viva-voce etc. would be considered, of which, the examination is.

conducted by the University.

: If 1% of the aggregate marks or 25% of the papers works
orrt rr_r fr_actron the same will be raised to the fiext ‘whole numeber.
For example, if the aggregate marks prescribed for the examina-

tion'are 450, grace marks to the extent of 5 will be awarded to the

candidate, similarly, if 25% of the total papers is 3.2, the same
will be raised to 4 papers in which grace marks can be given.

DIPLOMA IN PHARMACY, BACHELOR OF PHARMACY, - °

B.Sc. (NURSING) AND B.D.S. EXAMINATIONS.

A student who obtains the required minimum pass marks in the

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

two subj ects, (ii) in one subject and in one practrcal or (iif) in two
practicals, as the case may.be, will be given grace marks accord-
ing to the following scale,” provnded the candrdate passes the ex-
~ amination by the award of such grace marks

®

(i)

L1

2. No grace marks would be awarded to a candrdate who appears in
part/supplementary exammatron
C. M.B.B.S. AND B.AS. LP. (BACHELOR OF AUDIOLOGY
SPEECH AND LANGUAGE PATHOLOGY) EXAMINA-
TIONS
1. The grace marks upto a maximum of § marks will be awarded toa
student who has failed only in one subject (Theory and/or practi-.
cal) but has passed in all other subject. :
2. - No grace marks would be awarded to a candidate who appears in
part/supplementary examination.
General ‘ .
.A candidate who passes in a- paper/practlcal or the aggregate by -
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For 1 to 6 marks above

the min. aggregate : 2 grace marks

For 7to 12 rharks aBove

the min. aggregate 3 -grace marks

For 14 to 18 marks above

the min. aggregate 4 grace marks

For 19 and above the min aggregate, :5 grace marks

The theoretical and practical tests (wherever held) in a subject
will count as 2 sub_)ects

In case it is necessary to secure minimum pass ,mark's- in one part
of a subject the above rule will be applicable as follows.

“If 2 candidate fails in the compulsory part of the subject as well
-as in the whole subject, he will be deemed to have passed in the
subject if the greater of the two deficiencies or where the two
deficiencies are equal, one of them is covered by the grace marks
to which he is entitled under the rules.

the award of grace marks will bé deemed to have obtained the.
'necessary mlmmum for a pass m that paper/practlcal or in the
AN

1:;}
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aggregate and shown in the marks sheet to have passed by grace.
Grace marks will not be added to the marks obtained by a candi-
date from the examiners nor will the marks obtained by the candi-
date be subject to any deduction due to award of grace marks in
any other paper/practical or aggregate.

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

!

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

4. Distinction won in any subject at the examination is not to be
forfeited oh the score that a candidate has secured grace marks to
pass the exammatlon :

Note._The grace marks will be awarded only if the candidate appears
in all the registered papers prescribed for the examination. |




