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ORDINANCE NO 39
Master of Scienca Examination

1. The examination for the degree of Master of Science consist of two
parts

(A) The Previous examination and

(B) The Final Examination.

2. A candidatewho after obtaining the degree of Bachelor of science
the University or an examination of any statulory University in any
statutory University in Indiawhich has been recognised bythey Uni-
versity as equivalentto B.Sc. degree of the Universityand has comp
leted a regular course of study in the teaching department of the
UniveGity in the subject in which he otfers himself for examinationl
forone academic yearshallby admitted to the pGvious examinaton
forthe degree ofmaster ofScience.

Provided hol ever every candidate shall offer for the Previous Exam!,
nation oneofthe subjects offered by hiVherB.Sc. Degree.

Provided turther (i) for admission of M.Sc. Previoust/Final (Botany)'
and candidate must have offered Llaths as one of the subject in,
B.Sc. (ii) for admission in Previous/Final (Bolany) preference will
be given to those candidates who otfered Maths as one of their sub-
ject in B.Sc.

3. A candidate who after passing the M.Sc .previous Examination of
the U niversity has completed a regular couFe ot study for one aca_

demicyearin a teaching department of the Unive.sity or in a College
affiliated to the University shall be admitt€d to the Final Examinatjon
for the degree of Master ofScience in the subject in which he/she
has Dassed the Previous examination.

A Candidatewho has passed the previous examination for the de-
gree of MastetofScience ofanother University may also beadmit-
ted to the final Examination for the degree of Master of Science after
obtaining necessary permission from the Kulpati, provided that he
offered for his previous Examination a course of stldy of an equiva_
lent standard with almost iddntjcal syllabus as is requjred for the
Previous Examination of this University, and has attended a .egular
cou6e of study for on€ academicyear in a College afliliated to the
U niversity teaching department of the University.

4. The exam ination shall be partly by meant of paper and partly Prada-
cal including sessional, except in the case of Mathematics where
the examination shallbe paper only.

g, W. $. (qa/dftq) T{Ffrqrq, qI{@

Besides regularstudents and subject to other compliancewith his'
ordinance, ex-students and non collegiate candidates shallbe eligi-
ble for admission to the examination as pef provision orordinance
No. 6 relaling to Examination shall be papefonly.

Provided that non- coll€giate candidate shall be permjtted to offer
only 6uch subjecttpapers as are taught to the re!)ular students at
any of University teach jng Department of College.

The Subject ofthe Examination shallbe ofthe following :

(i) Mathematics (ii) Physics

(iii) Chemisby

(v) Botany

(iv) Zoology

(vi) Geology

Acandidatewho has oassed the l\4.Sc. Examination of the Univer-
sity shallbe allowed to present himself for the M.Com. Examination
in any one ot more of the optionalpapers in that subject not tiaken
by him at the said examination and is successful wilh be given a
certificate to that effect.

7. From the session 1986 - 87 forthe Previous Examination. candidate
must obtain for a pass atleast 360/6 in each theory and Practical and
36% ofthe aggregate marks ih the Theory and Practicalseparately
in each examination. Th€ above provision of 20% in e€ch pap€r shall
be gDplicable for Final Examination from the academic session of
1987€8 .

8. No division will be assigned on the result of the Previous Examina-
tion thedivision in which a candidate is placed shallbe determined
on the basis of aggregate of marks obtained in both. the M. Sc.
Previous and M.Sc. Final Examination.

9. Successful candidates who obtain 60% or more ot he aggregate
marksshallbe placed in the first Division, thoseobtiaining less han
60% but not less48% in the second Division and allother success
fullcandidate obtaining less than 4870 in theThird Division.

10. Candidates who gave passed.the M.Sc Examination of the Univers-
ity in any subject in Third or Second Division and desire to appear at
the M.Sc. Examination in the same subject for imp|oving division
without attending a regula. course of study inE CollegE affiliated to
the Unive6ity or in a Teaching Department of th€ Unive6ity be al
lowed to appear at the aforesaid examination an non-collegiate
studenton the following conditions.

(i) TheF shall be only two Division for such candidates the First divi-
sion and second Division. The Marks required for obtaining these

i
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of th€ marts in Previous and Final

itilti*ti-o" irt"n t"s"itr-er itratt te ptaced in ttr€ First oMsion and

E-.in"""rno 
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Jr"".sstulin Final Examination and have ob-

EtJ r"o ttt"" oox u"t not less than 48% of agsregate m?19.'n

;;;";; ;i;;d;ina$on taken tosether shellbe placed in the

Second Division

(ii) The result of the candidates obtaining les8 than 48% of the aggre-

' ' gli"- ;;," ; pt*ious and FinalExamination taken together shall

not be declared

{iii) Candidates shall have the option to appear at both the previous ano

" i^aieiimination in one and the same year and for being success

i"ii"iG" 
"ir.in"ti"", 

ttte candidates shall obtain 48% of the aggre

gate mafts.

irovided that such candidates wtlo opt to appear in pr€vious-andfi-

n"iei"lnination 
"epaotely 

shall have to obtrain minimum aggregare

.o"*J f"i t 
" 
p,*i"* e;mination but he will have to obtain aueast
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of previous and fnal examination tal(en to

gather or else his result will be cancelled'

fiv) ;e syllabus for the examinatlon shall be same as prescribed for the

year in which the examinafon is nelo

M Not more than to attempt shall be allowed to such a candidate't'' 
i"ilrrJ""".pp"arance atthe exanination after p€r permission

i-'""i""" 
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ttte univesity shall be counted Fn in attempt'

M.Sc. (PREvloUsl
2007-2008

Th€re shall be iour theory papers of 100 marks each. There shall

be two practical examination of 100 mark each. Practicalexamination l

wjllbe based on paper l,lland Practical examination llwillbe based on

theory Paper lllt lV ;

Cytology:
of the cell. CyGplasmic Organelleles (Chloroplast, Mitochontri, Nucleus'

iibosomeslihek struaureand tunctions. Mo.phology & fi ne sbucture of

(vi)

provided hc^./ever such c€ndidates whoto appe-ar at ti"^t::':*il:
il""H#;;i;; ;il;l;t wirr be arrowed onrv on: ?gTtl,I-th",
;Ein::;1ffiffi;ia-i*"tt"tpe "" 

m" nnar examination 
i

a ,^,n, ^ihn in fore ooino Dales I
CandidaEs who wish to avail the opportunity given injore-S-"]T- fiT I;"ri;";;;tf ",p.qr::,:""r::ll.*,*,""t#tr*iii;'J [';;Effi;il;- *rbgLt 

"h''d"ns 
to t'e unive^itv o.mi

chromosome. Structure & numerical changes inchromosome'

Geneti6 of P.okaryotes ind Eukaryotlc Organellga: Mapping

the bacteriophage genome, phage phenotypes genetic recombination in

phage, genetic transformation conjugation and transduction in bacteria'

Gono Structure and Erpresaion - Genetic fine structure' cls_

tans test, fine sfucture analysis of eukaryotes, introns and their signin-

cance, RNAspticing, regulation ofgene expression in prokaryetes ancl

eukaryotes.
Genetice Recomblnatlon and Genetic Mapplng -Recombina-

tion, independentassortment and crossing over, molecular mechanism

of recombination, role of Rec A and Rec B C D enzymes, site-specific

recombination, chromosome mapping, linkage groups, genetic markeb'

construclbn of molecular maps, conelation of genetic and physical map6'

somatic cellgenetics, an alternative approach to gene mapplng'

Mutatlons - DNAdamage and repair mechanisms, inherited hu-

man diseases and defects in DNA repair, initiation ofcancer at cellular

level, protonogenes and on@genes

MolEcular Cytogenetlcs- Nuclear DNA content, C-value para-

dox, cot cuNe and its signifcance, restricton mapping concept and tech-

niques, multigene families and their evolution. in site hybridization con-

'ceot and techniques physicalmapping ofgenes on chromosomes

Suggest6d Laboratory Exorcbes -
1 lsolation of microchondria & the aclivity of tis ma*er enrymes

succinate dehydrogenere (SDH)
2 lsolation ofchloroplastand SD$PAGE profile to proteins ofdemo

fie two subunits of Rub6co
3. Orcein & F;ulaeng staining ofthe sativary gland chrcmosom€s

4. Induction of poiypolidy using colchicin Different methods & applF

n;Uon along with regiskation lee

rvii) ln case, a student lmpoves his division under provision of th.3 parE'
t''' il;#;i;fi;"ilibe issued ;fter canc€lling hisfirst Degree'

BOTANY
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Taxonomic svidgnce: Morphology, anatomy, palynology, em-
bryology, cytology phytochemistryl genome analysis and nucleic acid

._ _pApER B|OLOGY AND DTVERS'|TYEF LOWER i
@sor|gino'intrapopu|al|onvadation:Popu|ationandtheenvi.

.d'>-ffiffironment;Ecadsandecotypes'evolutionanddifferentiationofspeciesF Microbiology - Generalaccount, ultra stru;ture, nut iiion and r* €nous.@ers.
production,.biology and economic importance of Bacleria, cyanouaaeraj The spocios concepe Telof".l"_l!!a,c!f'-."ry:i"lfi11i-!I

cations of corchicine. il $oral lccount of cycadeordatos and cordaitarsg
5 lsolation ofChloroplast mutatns using chemical mutagens | '- Strr"tur" and rep.oductlon ln Cycadalgs Glnkgoales,6 Microtomv smearing folD-e€t4lli-c€lldivisions. - 

i Goniferates, Eph€drales; WeMitschlales ;nd cnqtales.

virusesand mycoplasma. .-'- -'-'- ----'- -l,lyand other categories; principles used in assessing relationship, de-

importance. Phylogeny and interrelationships of following groups ofal

about eyglution of stele, heterospory and origjn of seed habit ini

plpER [L TAxoNon4y^llD_qryEBg_rry oF SEED pLANTs 
o""o"rn* 

r,0., *"r o"rhicore. AJ. 1e6e. Numericar raxonomv,

HG Press London.

Phycology - General characters habitats, svstematic studv ollln rtation_of taxa and atribution of rank Salient features ofthe Intema-

range of structure, organisation, reproduction, i6i;ti;;;"-;;;il tonalcode of Botanical nomenclature

gae - ' " --'- - - l bryology, cytology phytochemistryl genome analysis and nucleic acid

-__ ^chlorophyta, 
charophytE, xanlhohyta, Baci ariophya, phaeophf hybridization.

and Rhodohyta. ':-''---"1 Taxonomictools: Herbadum: lloras: histologbal, cytglogical, phy-

_ _. Mycology - ceneralcharacters and reproduction offungi, classil Y.lllcal, serological, biochemical and molecular techniques; com-
fication, ;utrito; and econori" i.[rt"nc" oiru-n-s], ;;;#;ili prters and GIS
following groups of fungi/Masti/somy""ti;;. ;v;;;;a;ii;;.1 System of anglosperm classlficatlon : Phenetic versus phvlb-

Ascomycotina.Basidiomycoti-naanooiute,6mycotit"."-'--'-'l senetic systems; cladistrcs ji 
"r9.loilt f]:ll9-T-"1".:119:Tl"F^:f

Bryophlda - ceneralch"""a"o, 
"rrorrj,lj"tirtion. ,.o,oarJ majol systemsof classification; relevance oftaxonomy to consetuation'

ffiinJ.[Tl"xinl":i"*ilift;"irllr#'l,"ifi::il::;'*iffiliffitT'?i:ffiJffi:ffi'ffiJ"*JlffjiriJ:,t
*,",i',1"1i1flf;ij:tffiI',"#x5?g$trf,g""::*trjgrr'#l""x"Jrl*{:#j#**",j,ffi:dn*,m*n"j#kli:'::lfjt

_ . Pterldophyta - General characters, reproducton, classificationl :"::'-*--'* "'*""'*
;lJ:$I5::ffi""":l$iJf,T,lff:i"1"#:";,'I3f,"j11'fJl"ffej;iil l"'ss"""o n*d,lsj, ..
about evolution ot siere, ti:t6rotpory'an; 

";;;;;;i ;;;;"br;;; Bhatnagar, s P and Moitra' A. 1996 Gvmnosperms New Age
Inrcmalonal

.Y" - wn +W- MM. 10ojDavis,p.+t.andHewood,vH. lgT3. Principles of Angiosperms
Introduction: Gymnosperms, the vesselless and fauifless seed Taxonomy.

plants varying in the structure oftheir spgrms, po en giains, po en ger_ Robert E. lcoiger pub. Co., New york_
minationand.thecomplexityoftheirtemategametothyte;evotutio;ofior"nt,'viiJzt.el"ntSpeciation.ColumbiaUniveFitypiess,Newyork.
gymnosperms. A- ts.>2_ :

cta$rfication orcymnd"i"-" 
"no 

r,"r, or"rrrbuoon in rndra. 9'"lt w:f 
.1991.P]l"t 

B^*lit"1"t-T..1l!"ji13lil,^!lll""l-
Btiet account of the frmltlee ;;;;;;,"s1 Hanison'H J.1971 NewConcepb in Flowering PlantTaxonomy' Hieman

(Lvginopteridaceae, tvtedullosaceae, c"iiiLii"-JJ,i" iii Educational Books Ltd 
' 
London'

Glossopteridaceae).

''^



HesloFHanison, J. '1967- Plant Ta)onomy. €nglish Language Book,

& Eds€d Amold Pub. Lid., UK.

Heywood, VH. and Moor6. O.M. 1984. Cunent Concepts in Plant
Taxonomy.

Academic Press, London.

Jones, AD. and Wilbins, A.D. 197 !. Variations and Adaptations in
Plant Special. Hieman &Co. Educational Books Ltd.,.London.

Jones, S.8., Jr and Luchginger, A.E. 1986, Plant Systematics (2nd
edition).

l\4ccraw-Hill Book Co., New York.

Nordenstam. B.El Gaza ly. G. and Kassas. M. 2000. Plant Systemat
ics for

cr. cq, s. c-{tqir?rf

2lstCentury Portant Press Ltd., London.

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

Singh. H. 1978. Embryology of Gymnosperms. Encyclopaedia of
PlantAnatomyX. Gebruder Bortraeger, Bedin.

Solbrig- OT, 1970. Principles and Methods of Plant Biosystematics.
The MacMillan co.4ollier-lvlacMillan Ld., London.

Solbrig, OT. and Solbrig, D.J. 1979 Population Biologyand Evoiution.

Addison. Wesley Publicating Co. In6., USA.

Stebbins, G.L. 1974. Flowedng Plant- Evolution Above Sp€ci$ Level.

Edwa.d Amold Ltd.. London.

Stoce, C.A. 1989. Plant Taxonomy and
Edward

Amold LE. London.

Biosystematics 2nd edition).

Takht€jan, A.L- 1997. Diversityand Classitic€tion of Flowering Plants.

Columbia Unive6ity Press, NewYork.

Woodland, O.W 1991, Contemporary Plant Systematics, Prentice
Hall, New Jersey.

Sugg€gtod Laboratory Ex.rclco!:
GymnGp€rma
1. Comparative study ofthe anatomy ofvegrtitjvg and repro

duclive parts of Cycas, Ginkgo, C€drus. Abies, Pices,
Cupr€ssu9, Araucaria, Cryptomeria, Taxodium, Prodocarpus,
Agathis, Taxus, Ephedra and Gnetum.

qq.sf,.fr. (d/dfrq) T{rqftrll€r, qrdrrq 9

E Study of important fossil gy.nnosperms from prepared stides and
specmens.
Angl!!perm!
3. Description ofa specimen from repesentative, locally availabt€

7.

8.

'10.

families.

Description of a species basad on various specimens to study
intraspecific vadation: a collective exercise.
Description of various species of a genus; location of key
characters and prepamtion of keys at generic level.
Location of key characteG and use of keys at family level.
Field trips within and around the campus; compilatbn of field note
and preparation of herbadum sheets of such planb, wild or culliva-
ted, as are abundant. '
Training in using llo.as and herbaria for identification of specimens
described in the class.
Demonshation ofthe utilityofsecondary metabolites in the taxo-
nomy of some appropriate genera.

Cornparison of difielent species ofa genus and difierentgeneE of
I family to calculate similarity coeffcienb and prepa€tion of dendr-
ograms.

MM. 100

Energy flow: Principles of thermodynamiG, ftee energy and
ciemical potential, redox.eactions, structure and functions of ATP €-

Fundamentals ot enrymology: Generat aspects, Altosteric
mechanism, regulatory and active sites, isozymes, klnetica of enzy-
matic catalysis, Michaelis-menten equation and its signific€nceA-l s)'3

MembranE transport and translocatton of wator and aolutes:
Plantwaterrehtjons, merhanismofwaterfanspo.tthroughxylem roo! -

microbe interactions in tucilitating nutrientuptake, comparison of rylem
and phloem.transport. phloem loading and unloading, passive and aclive
softrb bansport membrane hansport prcteines-

Slgn.ltransductlon: Overview. receptorsand c-prot€ins, phos-

ll|o pid signaling. role of cyclic nucleotides, calcium-calmodulin cas-
cde.. dtuersity in protein kinases and phosphatases, specific signaling

e.g. two-component sensor-regulator system in bacteda
dants, sucrose-sensing m6chanism.

Plrotochemlstry end photosynthGbi General concepts and his-
back$ound. evolution of photGynthetic apparatus, photosynf |etic

,
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cycle, photorespiratjon and its significance, theC4cycle, tho CA|VI
way, biosynthesis of starch and sucrose, physiological and ecolog
considerations.

Roaplratlon and lipld metabolism: Overview of plant
Uon, glycolysjs, the TCA cycle, etectron transpon and ATp synthesi
pentose phosphate pathway, glyoxylate cycte, altematjve oxidase
tem, structure and function of lipids, fatty acid biosynthesis,
of membrane lipids, structurallipids and storage lipids, and their cata
t|sm.

NitrogEn tixation, nitrog€n and sulphur mstabolism:
view biologicalnitrogen fxatjon, nodule formation and nod faciors, m
nismof nitrate uptakeandreduction, ammoniumassmilation,
uptake, transport and assimilation.

photophysiology of light-induced responses, cellular locelizaticjn. m
lecular mechanism of ac{on of photomorphogenic receptors,
ano gene expresson.

Plant growth rogul.torg and ellcitors: Physiologicat effecb
mechanism of actjon ofauxins, gibberellins, cytoklnins, ethylene,

. Son6ory photoblology: History ofdiscovery ofphytochromes an(
cryptochromes, and their photochemical and biochemical properties

pigments and light haNestng complexes photooxidation ofwater, r
nismd of electron and proton transport, carbon assimilatjon the istry.and motecutar Biotogy of ptant H;;ones. Etsevier, Amste;am,IneNetherlands

P*r:: _*.9 1995, Inlroducrion to ptant physjotogy, John Witey &nons., Inc., New york, USA.

19'"111 ^q* -1'. 
t'purskv s L Matsudaira. P Bartimore, D anduarmell, J.2000. MotecularCe Brotogy (fourth editjon) W !r Fiee manand ompny, New york. LJSA

llil":.T.-C_,.1989:Bi*hemistry and phystotogy an,r ptant of Hormones(seclnd edition) Springer_Verlag, New york, USA.
Nobel, PS t999. physrochemicaland Environmentat plant physiology
(second edition). Academic press, San Diego, USA.
Salisbury F.B. and Rose C.W i992. ptant physiology (4th edition).
Wadsworth pubtishing Co., Catifomia, USA.
Singhal, G.S. Renger, G.. Sopory S.K lngang, KD. and Govindjee 1999.concepts in photobioloay: photos;nt
g.n""iJ.ru".." i,oiir-r';;i;":;:;,;;';:f,i"rs and Photomorpho

Taiz. L. and Zeiger, E. 1998. ptant physiotogy (2nd edition) SinauerAs_sociates, Inc., publishers. Massachulefts. USA.
Thomas, B. and Vlnce.pre D. (i992) photoperiodism in plants(second.
editon) Academic press, San Diego, USA.

XjlllgTtl.l] 9.98.] 
t"tecutar plant Devetopment : rrom Gene to plant

uxroro University press, Oxford. UK.
Suggested Labo.atory exerciso8:l. E foct ot timo and enzyme concantration on th6 latg o, roac.
, Ill^"j-"j11".9:s. actd phosphataso, nitnte reauf asejl-z, Engct ot subgkate concentEtioh on acflvlty of any enzimoand dotErmination of lts Km valuo.3. Demonsl.ation of ths aubst.atg Induclbility of the enzymo nl.t|?te rodlctase.

'Extrac,tlon of.chloroplast plgmonts from toavgs and prepara_

llXl,ll_,n. 
absorption specrrum of chloroprryrrs aia iaJ-

To detemino the chtorophyll a/chlorophyll b ratio In C3 end

lsolation.of Intact chtoroplasts and estimafion of chloroptastprotelns by spot proteln assay.
ro qemonstrato photophogphorylation in Intact chlorapla8ts,

acid, bEssionosieroids, poiyamines, jasmgnic acid atd sAlicytic
hormone receptors, signal tt-ansdLction and gene expression.

Tho flowerlng procsss: Photoperiodism and its significance,
endogenous clock and its regulation, lloralinduation and development
genetic and rnolecular analysis, role ofvemalization.

Stlsss physlology: Plant responses to biotic and abiotic stress
mechanisms ofbiotic and abiotic stress tolerance, HR and SAR, water
deficit and drought reslstance, salinity stress metd toxicity, fregzing
and heat stress, oxidative stress.
Suggested Reailin96i
Euchanan, B-8. Gruissem, W and Jnco, R.L. 2000. Biochemistryand

lvlolecular Biology of Plants. American Society ofPlant
PhysioLogists, Maryland, USA.
Dennis, D.T. Turpin, D.H. Lefebvre, D.D. and Latrzell, D.B. (eds)

1997.

PlantMetabolism (Second edition). longman, Essex, En gland.

Galston, A.W. 1989, Life Processes in Plants. Scientific American

Library, Springer-verlag, Nev,, York USA.

6
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I

r€solvc the phasphoprotslns by SDS-PAGEand perfotm autd'
r.diog|aphy.
Extraction ofseed protelns dopendlng upon the solublllty
Determlnatlon of succinatg d€hydrogenase activlty, lt8 kinst-
lcs and sensltivlty to InhlbltoE.
Desaltlng ol protelnr by gel filtiatlon chromatography omPloy-
Ing Ssphadex G25.
Preparatlon of the standard curvo of p.otein (BSA) and estl'
mation ofthe proteln content In oxtracts ot plant materlaly by
Lowry's or Bradford'a method.
Fractlonatlon of protslns uslng gelfiltratlon chromography by
Sophadex Gl00 or Sephadex G200.

SOS+AGEforsoluble prolelns ext.actEd from tho giv€n plant
mat;rhls and compariaon of their profilo by stainlg wlth
Coomassle Brilllant Blue orsilver nltrate.
Separation ot lsorymoa of esterases, psroxldasss by nallve
poly acrymldo gel electrophoresls.

15. Radiolsotope methodology. auto.adlography. Inatrumentatlon
(GM counterand Sclntillatlon countsr) and prlnciplesIn volved.

16. Prlnclples of colorlmetry, spectrophotometry and fluorlmetry.
Sugge6ted Readings (for laboratory oxorclsea)
Bajracharya, D. i999. b(pgrimonts in Plant Physiology : A
Lsboratory

Munual. Narosa Publishing House, NewDelhi.
Coober lG. '1977. Tools in Biochemist y. John Wley. New York, USA
Copeland. R.A. 1996. Enzymes: A Practical Introduction to Structure.

Mechanism, and Data AnalysisVCP Publishe6, New York.

Dennison, C. 1999. AGuide to Protein lsolation. KluwerAcademic
Publishers Dordrecht. The Netherland.

Devi, p.2OO0. Principles and Methods of Plant Molecular Biology

Biochemistry and Genetic$. Agrobios, Joonpur, India.Dryer' R.L

and Lata, G.F. 1989. Experimental Biochemistry. Oxford University

Press, New York.

Homes, B.D. (Ed.) 1998. G€l Eleckophoresis of Proteins: A Practical

Approach, 3rd edition. PAS, Oxford University Press, Oxford, U K
Ha6ome, '1.0. (1981) Phytnochemic€l Methods: A Guide to Modem 1

Techniques of Plant Analysis. Chapman & Hall, London.

Moore, T.C. 1974, Research Experiences in Plant Physiology: A
Laboratory Manual. Springer-Verlag, Be.lin

Ninfa, A.J. and Ballou, D.P 1998. Fundamental Laboratory Ap
proaches for Biochemistry and Biotechnology. Fitsgerald

8.

10.

Science Press, Inc.,Ma and, USA.
iaummer, O.l 1988. An Introduction to Practjcal Eiochemistry Tata.
Mccraw-Hill Publishing Co. Ltd., New Delhi.
Scott, Ft.PW '1S95. Techniques and Practice of Chromato6raphy.
Marcel Dekker. Inc.. New York.
Wilson, K and Goulding, K.H. (Eds), 1986. A Eiotogists cuide to

Principles and Techiques of Praclical Biochemistry Edward
Arnold, London, UK.
Wibon, K. and Walker, J. 1994. Practical Biochemistry: principli.

and Techniques, 4th ediflon. Cambridge University, presgft
Cambridge, UK. _\< -_-2 .

13.

Thereshallbe
PRACTICAL - I

I ll Distribution of

Allotment of marks : 100

30
.30

106
10
20

Paperllld 40Pape.lw 30Spotltos 10
' VNa - '10

Sessional- 20
(b be a\ rarded by the intemal exam iner at the tme of examination).

M.sc. (PREvloUs) BqIANY

examinations-

Practical examination
mafts in prctical examination

Duratlon:6 hours
Paperln
Paperlld
Spots 1 to 5

Sessional
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Botany
-08

There shill be four theory papers of l0O marks each, paper
will be optlonal. Tho.e shall b6 two practical,Practlcals I wlll
Based on theory pape.l,ll, & lll ot 150 Marks. And practic.l lln
will be based on elEctive paper lV of 50 Mark3.

M.Sc.Final-B^otany .ffi
ssion 2007 - 08 Paper - |

PLANT DEVELOPMENT AND REPRODUCTION
Introduction - Unique features of plant development, Differen

between animaland plant development A- i.Sr,A/een animaland plant development A- i.Sr,A
Soed germination 8nd seedlhg growth : lvletabolismbf n

acids- proteins and mobilization of food rese.ves; Hormonal control
seedling growth - gene exp.ession : use of mutation in understandi
develooment

Shoot devetopment : Organazation of the shoot apical

Cytologicaland molecula. analysis of SAM: controlofcell divisic
and cell to cell comm unication : control of tissue differentiation esDecial
xylem and phloem: secretory ducts and laucifers: wood development i
rclation to environmental factors.

Leaf growth and dlfferantiation : Oetermination ; Phyllolary;c
of leaf form; differentitation of epiderms (wih special .eference to stomata
and trichomes ) and mesophy ll.

Root dovelopment : Organization of root apicalmeristem (RAM ):
cell fates and lineages - vascular tissue differentiation,: hteral root hairs,
rcot - microbe interactions.

Reptoducllon: Vegetative options and sexual reproduction:
development : genetics of foral organ differentiatjon.
homeotic mutants in Arabidopsis and Antirhinum;sex determlnation.

Male gamtopbyte : Structure of anthers; micrcsporogenesis , role
of tapetum; pollen development and gene expression ; male stqrility;
sprem dimolphism and hybrid seed produclion; pollen germination,pollen
tube grcMh and gujdance. pollen storige; pollen allergy: pollen embryos.

FGmale gametophytei Ovule development : megasporogenesis:
organizatjon ofthe embryo sac, structure ofthe embryo sac cells.

Pollinatlon, pollen - pistll Interactlon and fertlllizatlon : Floral
charcchterislics, pollination mechanisms and vectors; breeding system,
commercial consideration : structure ol the.pistil : pollen stigma
interactions, sporophytic and gametophytic selfincompatibility

I, biochemicaland molecular asects): double fertilizationt in
dlo fertilization.

Seed dovelopment and frult growth : Endosprem development
dunng early, maturation and dcsaccation stages; embryogenesis,
ulhaskucture and nuclear cytology: cell lineages during tate embryo
Oevebpments; sbrage prcbins of endosperm and embryo; polFmbryony;
apomixis; embryo culture, dynamics of fruit grow,th: biochemistry and
molecular biology of fruit maturation.

Latent Llfe - dormancy :lmportance and types of dormanry; seed
oormancy: overcoming seed dormancl: bud dormancy,

Senescence and programmsd call death (pCD): Basic
Concepts, types of celi ddath, PCD in the tife cycte of ptants, meiabotic
ctEnges associated with senescence and its regutation; influence of
lFrmones and environmental faclors on senescene.

Suggestod R.ading.
Atwell. B. J. Knedermann. PE. and Jurnbult .C.c.N. (Eds.)1999.

planls in actjon: adapbtjon in nafure pedoamance in clltivation macmillan
educatjon, sunday, Australia,

Bewely J.D. and black M. 1994 seeds. physiology ofdevelopment
andgermination plenum press. New York bhojwant S.S. and Bhatnagar
S-P 2000. The Embryology ot andiosporms (4 th revised and entarged
editjon) Vikas Publishing hous New Oethi.

Burgess. 1985. An inboduciion tc ptantcell Devetopment Cambridge
University Press, Cambridge.

Fagen K. and Van der pal L. 1979.. The prtnciptes of polination
Ecology Pergamon press. Oxford.

Fahn A 1982 Plant Anatomy (3rd adition ) pergamon press. Oxford.
Fosket DE 1994 Plant Growth and Development.A Molecular

Approach Academic Press San Orego.
Howell. S.H. 1998 Molecula. Genetics of plant Development Cambridge
Unive6ity Press. Cambridge.
Leins. P Tuckers.C. and Endress.pK. 1988 Aspects of Floral
Development J.Cramer. Geamany.

Lyndon. R.F 1990 Plant development .The Cellular Basis Unin
Cambridge Unrve6ity Press Cambridge

. Raghavan . V 1 999 Development Biotogy of Flowering plants Springer
- Ve.lag New York.

Reven PH. Evert. R.F. and Echhorn. S.E. 1992 Biology of plants
(sth Edition) Worth New York.

Salisbury F.B. and Ross, C.W. 1992 physiotogy (4th edition)
y/adsworth Publishing belmont Colifornia.
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Steevas, T.A. and Sussex, l.M. 1989 pattems in ptant Development
(2nd Edition) Cambddge University press, Cambridge.

Sedgely, M. and Grafiin A. R. 1 989 Sexuat Reproduclion of t ee C.oD
Academic Press. London.

Waisel, Y Eshel. A. and Katkaki,U (eds) 1996
Hidden Hall(2nd edition) Marcel Dekker New york.

Plant Roots: The

_,Shivanna, K.R. and Sawhney, VK. (eds) i997 polten biotechnotogy
for Crop Production and improvement Cambddge University.pres;
Cambridge.

Shivanna, K.R. and Sawhfley, VK. (eds) 1997 pofien Biotogy: A
Laboratory Manual Springerverlag Berlin.

Shivanna, K.R. and johri, 8.M.'198STheAngioperm poen: Stuclure.
and fuction Wiley Eastem Ltd. New york.

The Plant cellSpecial lssue on Reproductive Biologyofphnts - Vol.
5 (10) 1993 The Americ€n Society of plant physiotogists, Rockvi e
Maryland USA.
Suggested Laboratory /Fleld Exercises

. l. E fect of g.avity unilateral light and plant groMh regulators on
the groMh ofyoung seedlings.

2. Role of dark and red light.far -red light on the expansion of
cotyledons and epicotylarhook opening in pea.

3. Study of ljving shoot apices by dissections using aquatic plants
such as Ceratophyllum and Hydrilla.

4. Study in cytohistologicat zonation in the shoot apicat meristem
(SAM) in sectioned and double stained permanent slides of a suitable
plant such as Cleus lGlaichoe, tobacco Examjnatioi ofshootaoiaes in
a monocolyledon in bolh TS. and L. S. to show the origin and arrangement
of leaf primodia.

5. Study of alternate and distichous, alternate and
superposed.opposite .and superposed opposite and decussale leaf
arangement Examinatjon ofrosete planb (Launaea, Mollugo, Raphanus
Hyoscyamus etc.) and induction of boiling under naturdl conditions as
well as by GA heatment.

6- Microscopic examination of vertical seclions of leaves such as
Cannabis, tobacco, nerium, maize and wheat to understand the intemal
structure of leaf tissue and trichomes, glands eb. Atso study the C3
and C4 leafanatomy of plants.

7. Study of epidermal peels of leaves such as Coccinia ,Gaillardia,
Tradescantia, Notonea, etc. to study thedevetopmentand finat sfuctu re
of stomata and prepare stomatalindex. Demonstraton ofth6 gffect of
ABA on stomatal ;bsure.

8- Study ofwhole roots in monocob and dicots. Examinationof

cq. gf. ff. /3ifr{ {{sfr?rq,

S- of root from a permanent preparation to understand the organization
of root apical meristem and its derivatl'ves. (Use Maize.aerial roots of
Banyan, Pistia, Jussieua etc.) Origin oflateralroots. study ofleguminous
roots wilh difierent types ofnodules.

9. Study of microsporogenesis and gametogenesis in sections of
anners,

l0.Examination of modes of anther dehiscence and collection of
pollengrains for microscopic examination (Maize, Grasses,Cannabis,
sativa, Crotolaria, Tradescantia, Brassica, Petunia, Solanum
melongena,etc.)

11.Tests for pollen vl:tbility using stains and in vitro
germination.Pollen germination using hanging drop and sitting drop
culfures, suspension culfure and surface culture.

12. Estimating percentage and averagepollen tube length invitro.
1 3. Role of t ansc.iptiorl and fansfion inhibtors on pollen germination

and pollen tubegroMh.
'14-Pollen storage, pollen pistil self- incompatibility in

vitropollination.
15.Study of ovules in cleared preparationsr study of monoporic

bisporic and tetraporic types of embryo sac development th.ough
examination of Dermanent. stained serial sections.

16. Field studyof several types of flower with different pollination

rnechanisms wind Pollination thrips Pollinations but butterly pollination,

Urd Pollination.

Ecoloqv Resource Utilization & Consewation

Vsgetation Oiganlzatloni Concept of corhmunity & continuum; analysis
of Communities (analytical & synthetic characters); Community
coefficients interspecific.Association And cordination: concept of
€cologicat niche. A - l.s)^S-
'Vegetation Development : Temporal changes (Cyclic and noncyclic):
lle.hanism of Ecological succession (redly floristic & initial floristic
csnposition ;facilitation tolerance & jnhibition models.);changes in the

ryem popedies dudng Succession-

EcctEtem Organlzatlon: Structure & function : Primary Pfoduction

S!.tEds of Measurement, globalpattem, conholling factors) i

rneEydynamics (tropical Organization, energy flow pathways,

G!4irab{hdencies.); Litter lall & Decomposition (Mechanism,substrate
q|4| & dimate factors) ; Global Biochemical cycles of C.N.P & S;

iFd ctdes (pathways ,processes, budgets) In terestrial & aquatic
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ecosystem. { .rir*qftars,

fl''o]f;|[!1:3:i:,:'fJon: Kind sources quaritv pa.meters:

"1',"",HiiilffiH;:Jont 
: concept; sustainabre d

Ojigin, ovolution, cultivation, & Uses of (i ) food _ t-orage & foddercrol

:i*:",,:::J^"-l3l Tdicinat & aromatic prants & (a) veierabre o,t y;
:::f Jlfg.f!:" riF*ooos a timuer yil-.ioin! pij;i, ffiil;";j
f:i,i:ol,Yttl9!:h as bamboos, ;arans ,raw matenars for pamaking, gums, tannins, dyes. resins3nJliuns.
Stra_tegiea for thg conservation - in situ conservatlonr Iefrorts & Indian initatves protectea 

-rqps-i;ffi;_;ffi#; 
;ffi;:

l^1I"_,_bl::phgri:19:"rves, weflands. Mangroves E Corar reefs foconservauon of wlld biodjversitv.

Shdy of morphotogy anatomy & microscopic strJdy of whote fibre
us|ng Appropnate viz. cotton

-T- 9139!q.prgp.ltjonof herbarium of atleastTenmbdrcalptanb&
tenAtomaic plants.

12 Field Survey prepare a short listof .10 mo$ rmporbnt sourses offire
wood & Timber in your tocatity.

grggested Readlng.
6mith, R.L.1996 ;Ecology and fietd B|otogy ,Harper Coltins, New york.
lftll€.-Dombois, ande enberg.H 1924, ims and Methods ofVegeiatontflley .New york.

B41on, M._Harper, J.L. and Townsend, C.R.1996, Ecology Btackwetl
Scbnce ; Cambridge U.S.A
Lrdw{1. J. and Reynotds J.F. 1988. Statrsticat Ecotogy. John Wiely &
Sons Odums E.p 1971 Fundamentals of Saunders ptitiadelphia.
Odum E.P 1983. Basic Ecology saunders, phitadephia.
Barbo-ur, M G. Burk. J.H. and pills, WD..1987, Ferre;tdal pla nts Ecology5q€n. National Bureau of Genetic Resouaeces, inOian council ii
:9lcurogy,_aenjamin/ Cummings publication Company catifornia
|{o.mondy.E.J. 1996 Concepts of Ecotogy , 

prentice hai of India pvt Ltd,

l_,111,"-9i""^fgr !"1":*arion _ ex situ conssrvatbn : principles

lj:::::::9"9ii1t 9"rdens, fietds sene banks, seeo oanr<s, ii vir

lll_llll1lil; .?."9-ks:senerat Acc;unt of the acriuities oi eoln;a';5ury^eylt tndia, NationalBureau of Genetic Resources, Indian counciioi
l^Sl::]Yle 

RT€arch, Csrn a oepartmenior eiot"*""r"gy, N""ll;"iconservation efforts

Suggested Lab, Excercise Chapman, J.L. and Reiss, M.J. 198g, Ecology, : pdnciples andApplicatjona Cambridge Unrve6ity press, Cambri-a'geU.X. "-- - -
lroldan, I and bihae, S 1997 sustainabilitory lndLtors John wiley &sons, newYork.
Trelhow M '1985, arf pollution and plant life witey inteGcience.
fleywood,VH. andwastion, R.T. .1995, GlobatBiodiversityassessment.
Cambridge Unive|sity press.
lrason, C.F l99l biotogyoffreshwaterpoltutjon longman Hi , [4.K. 1997
unoe6Ending environmentpollution, Cambridge univeasity prcs.
Brady, N.C. '1990 , The nature aano properties of solsmacmilan.Anonymous 1997 , National gene bank. Indian heritage on
Fant genatc resources (Booktt) National bureau of ptant geletic
tesoures.New Oelhi.

. . NBPGR.science monograph no. 7 BakerH G. 1978 ptants ando\rzation (3th ed ) C.A wadswodh betment. Bote pV and vaohaniv-rydoneo gudeto@mmon Indian hee oxicrd u niversity press, li'um bai,Ch€ndelK PS. Sukta,G and shama,N 1996 Biodive;iry in mJ;;;i
at|o aromatic plants in india. Cons€&ation and utthzatjon n;tionalburea;
dplant genetic resoures. New Delhi.
Clrispeels, M.J. an sadava, D. ,t977 ptanbfood and peopteWH. Free
|nan ano co. Sun francisco cristi B.R(ed) .1999. 

CRC handbook ofDtant

1.

2.

3.

4.

6.

7.

8.

9.

D-e-termination of mean, variance & standard devjtation f9. the given
ecoiogicai data.
Determination of coefficient of variatron of g ven ecologrcat dab.
use ot t-test for companson ofthe meahs related to ecologicalda!a.

I"__1:$Tr: minimum size of & number of quadrats required
rorretrabE estimate of the Biomass ofg.assland.
lo Oete.mhe^diversity indjces (Shannon wiener, concenu"tion ofclominance, Species richness, equattibility and B _ diversity)l f;rprotected A unprotected grasslands.

Toestimate thefvl in a grasstand using quadrat method.
rooerermrne net& gross phytoptankton productivity by ljght & dark

To€stimate djssolved.oxygen content in eutrophjc & oilgokophicwaler samples by modified Winkter method.
Sttrdy of.morphology anatomy & microscoprc test ot stored
roodmaterials yrz. Meat Rice Maize Bengal gran, pobto& sugarcane.

\0
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science an Agriculture Vol. I In - situ conservation CRS press bocar
raction. Florida USA.
Conway, G 1999 The doubly green revolution; Food for all in the 2 the
century Penguin books. Conway, G. and bardie..E. 1990 aier the g.een
revolution .earthscan press, Londa Conway.
G. and Bakber, E.'1994 plant. Genesand agrlculture. Jonesand Bartlel
bartell publishers Bosten.
Council of scientific & Industrial research 1986. The useful plants.of
indiaPublications and informations directorate CSIR. New Delhi.

.Councilof scientific & Industrail Research (1948 - 1976 ). The wealth of
india.A Dictionary oflndian RawMaterials and Industrialproducts New
Delhi. Raw Mate.ial | -xii,evised Vol | - ll(1985 - 1992) Supplement (2000)
Cronquist A. 1981 .An lntegrated System of Classific€tion of flowing
plant. Columbia university Press.New Yorik U.S.A
Directory of Indian Wellands,1993 WWF INDIA New Delhi€nd AWB.
kualalumDur
Falk, D.A. olwell, M. and Millan C. 1996 Restoring Diversity .lsland
press.Columbia USA.
FAO/BPGR '1989 .Technical Guideliness For the safe
G€rmDlasm.FAO/BPGR. Rome.
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Frankel. O.H. Brown. AH.D. & Burdon J.J.l995.The Consepation of
otant .

Div_ersity Cambridge University Press Cambridge U.K.
Gadgil. M and Guha. R 1996.Ecology ands Equity. Use and Abuse of
Nature in Contemporary India p€nguin, New Delhl.
Gaston, K.J.(Ed) Biodiversig: A biology of NumbeB and Difieren;s
Blackwell Science Ltd, Oxford U.K.
Heryood, V (Ed) 1995. Global Eiodive6ity assessment United Nations.
Environment Program Cambridge University Press Cambridge U.K
Heywood,V H.and Wse Jackon, P S.(Eds)'l 991 . Tropical Botanical Ga.
Dens. Their Role in Consevation and Develooment Academic Press San
Diego.
Kocohar, S.L, 1998. Economical Botany of the Tropical,2nd Edition
Macmillan India Ltd. Delhi.,
Kotha.i,A 1997 Understanding BiodiveEity : Liie Sustainability and
Equity,Orient Longman.
Kohli, R. Arya.KS. Singh PH. and Dhillon, H.S. 1994 Tree Directory of
Love date Educational .New Delhi.
Nair, M.N.R. etal (Eds) lg98 Sustainable Management of Non -lrood
Forest
Products Faculty of Fore6ty, University Putra Malaysia 434004 Pl\4

F. g{.lfr. ($/detq)q-rf,fd?rer, qr{E 
'l

rdong, S€langor.MalaFia.
Paroda, R.S- and Arofa, R. K 1991. plant Genetic r€sourses Conservalion
andl anageme,nt IPGR| (publication ) South Asia Ofdfice, C/O NBPGR.

Resou|se.

U.K

pusaCampus, NewDelhi.
Pimentel, O and Hall, CtW (Eds) . (Food and Nirtural
Academic)
Press London. New York.
PinsrupAN derson, Pet.at. 1999. ord Food prospects: Critjcaltssue For
fieEarty^21 eenturyintemationalbodpoliqResedt Insifue.Washingbn
D.C. LJ.S.A.

Plant Wealth oflndia 1997. Special lssue of pfoceeding Indian National
Science Academy B 53.
Plucknett, O.L. smith.N.J.H. Wilti€n. J.T. and Murti Annishetty.N. 1987.
Gege Banks and lvodds Food princeton University. press princeton .New
Jersy USA.
Rodgers. N.A. and Panwar H.S. 1989 planning a Wildtife protected
AIea Newwork in India Vol. I The Report Wildlife Institute of India.
oef|radun.Sahni. K.C.2000. The Book oftndiaTree,2nd Ed. Engtewood
CliFs, New Jersy, Prentice Ha .

Sharma O.P 1996. Hills Ec.nomic Boiany (Late Dr A.F. Hi . Adaoted
ByO.PSharma) Tata Mccraw Hi co. Ltd New Dethi.
graminathan ,M.S. and Koc.har S.L. (Eds) 1989, plantand Societv
knillan Publicalion Ltd. London.
:nrd(ur R.S. Puri, H.S. and Husain , A. i989. Major Medicat ptants ofE
Central lnstitute of Medicinal and Anomatic ptants, CSIR.
Luc*nowThomas, P 2000.Trees: Thtr NatDnal historyCambridge
fiyeGity press, Cambddge.Wagner H. Hikino, H and irns{,/arth ,N 1989
Economic and medicinal plant research Vols 1.3. Academic press,
tqdoo.
ll?' tfc and gillett H.J. i998 |UCN red tist of threatened ptants.
lrcfl. he world @nsetuation union IUCN. gland. Switertand, and
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A - ts24,
Biotechnology l'Basic concepts, principles and scope

Plant cell and tlsbue culturo: General Introduction History'

Scope, concept of cellular differentiation 
' 
totipotency

oroanoqgnesis and advenllve embryogenesls : Fundamental as

oeits oimorphogensis: somatrc embryogenesis and androgenegs'

Mechanisms, techniques and utility

Somatlc Hvbridlzation: Protoplast isolation. fusion and culture' hybrid

Jur""ion 
"io|'"gun"r"tion. 

Possibilities. achievements and limitations

MM. t00

of protoplast research.

ADDlication of Planttisgue cutturc: Clonal propagation Attificial seed'

orbouction of hybrids, and somaclones' production ol seconoary

iretaLoiitesi natirar poducts' cryopreservation and germplasm storge'

Recombinant DNAtechnology : Genecloning principlesand technques'

construchon of genomic /CDNA Llbrades ChoicB of vectors' UNA

6vnth""i" 
"no 

i"iu"n"ing. Polyeerase chain reaction DNA finger printing

Genetlc enqineering of plants: Aims. Sttategies for Developmentof

i 
"n"g"nia"i"iut 

*i6ub ;xamples)' Agrobacrerium - The nahJral genetc

enoin6er, T- DHnand tEnsposon mediated gene tagging' chloroplasl

ira"nsformation and its Utility intel'lectulal property Rights' posslole

ecological risks and ethical concerns'

Mlcrobial gsnetic Manlputatlon! Bacteriat transformation selecbon

oii"co.uii"ns 
"no 

tt"nsformants' genetic improvement of industrial

;icrobes and nitrogen fixers' fermentation Techology

Genomica and protoomlca: Genetic and Physicalmapping of genes'

molecular makers for inuogression of useful traits, artifcal chromosomes'

iiiln-ir'r*oort t"qr"*ind,Genome projects Bioinicrmatics tunctional

"Jno.io.'r'lido"travt. 
p;otein, Protein Profilling and its signiflcance

iuggested Readlngs

ehii;anl s.s ano nazoan M. K '1996 Plant tissue culture'Theory and

#;i# i"-;;";;iti;;) Ebevier sbience Publishe( NewYork' usA

Bhoiwani S.S. 1990 Plant l 
'ssue 

Culturc: Application and Limitioni ElseMer

Sci;nce Pubhshers, New York USA

Callow. J.A. Ford lioyed B V and New bury H J 1997 Biotechnology

l"'j-"ji"-iG".-"il n-6i"ures: conservation-and use cAB international

6'l[. Urcoiilit"ij, l,t J sadava, 0 E 1994 Planb Gene and Agriculture

iones& Bar ell Publishe6' boston USA'' |L'

cdtrq H.A. and Edwards, S. 1998 .plant cellculture. Bios scientiofic
Prtlshers. Oxtord. UK.
Gke( A.N. and Nikaaido, H. j995. Microbiat Biotechnotogy. WH.

!.-liee{f|an & Company New york USA.
G{statson J.P 2OOO Genomes. Kluwer academic ptenim publishers,
l|ew York.USA.

Haty 9 M SoporyS.K. and Vei eusx R.E. 1996 in Vitro Haptoid
troducton in Hrgher ptants. Vots. 1 .5, Fundamenbt aspecis and Methodsn r/erAcademics , publoshers. Dordecht. The Netherlands.
Joles. O.andJomvalt, H. (eds) 2OOO. proteomics in tuntional cenomics.
Ilithauser Verlag. base swieedand.
Katha K.K. 1985, Cryoprevatjon ofplantcafls and Organ CRC press,
BF Raton, Florida. USA
(I4.R.W and primrose, S.B. 19g9. princtptes ot gene Manipulatjon
EbcJ(well Scientific Publications Oxfords UK
Prinrose, S.B. 1995, p.incipat of cenome Analysis.Blackwell scienc€
L5-Oxford, UK.
R4havan, V 1997, l\4otecular biology of Flowering ptants. Cambridoe
t.ln e.sity Oxford & IBH pubtishing Co. pvtLtd. New Delhi.
R4h.avan, V 1 986. Embryogenesis in angiosperms : A Developmentalfl[ experjmentatstudy Cambridge University press. New york USA.

91i."r ! 1q m91b-91n9'y l.r. 19s9. Biotechnotosy, Biosarely
a|d aiodjversity Oxford & IBH pubtishing Co. pvt Ltd New tjethi.
r6sil, LK. and Thorpe T.A. 1994 plant Cell and l.issue KluwerAcademic
hrblisher.The Nethertands.

SuSSEsted Laboratory Exerciss.
'l - GroMh Characteristjc of E. coli using platng and turbidimetric

Mehtods

lsolation ofplasmid from E. coliby Alkatine lysis method and its
quantation spectrophotomefi calty.

'Restriction djgestion of the plasmid and estimation of the size of
vadous DNA Fragments.
Cloning ofa DNAfragment in a ptasmid vector, transfomatjon ofthe
gryen bacterialpopulatjon and seleclion ot recombinats.
Demonskation. ofDNA sequencing by sange/s dideory methgd.
lsolation of protoplasts from various planttissues and testing their
Vrability.

,Effect 
of Physical (e.9.temperature) and chemic€l (e.g osrnotjcum)

Ercors on protoptast yield.



-

8. Demonstration of protoplast fusion employing PEG'

L OEanogenesis and somatic embryogenesis using app|opnate

oxDlants and prcparation of artifical seed.

10. Demonstratlon of and rogenesis in Datura.

11. Elect oporation of protoplast and checking of kansient exp€sson
of type reporter gene

12. Co - cultivation ol the plant material(e 9. leafdiscs) with Agrobacte-

rium and study GUS aclivity Hisiochemicallt

suggested Reading (For laboratory Exerc|3€)

Butenko.R.G. 2ooo.Plant iell culture. University Press of Pacific'

Collin H.A- and Edwards S'1998 Plant Cell Culture Bios scientific

Publishers, oxford UK.

Dixon R.A. (Ed) 1987 Plant cell Culture: A PracticalApproach lRl.

press Oxlord.

George, S.B. and Schilperoort. R.A. (Eds) 1994: Plant Molecular

Biology.

Manual2nd edition, Kluwer Academic Publishe6 Dordrecht The

Nethedan&.
Georqe. E.F. 1993, Plant propagation bytissueCulture Part l The

Technologi 2nd edition Exegetics Ltd Edington UK

Georqe E.F. 1993 Plant Propagation by Tissue Culture Part 2 in

Practice. 2;d edition Exegetlcs Ltd Edington' UK

Glic 8.R. and thompson, J E 1993 Methods in Plant Molecular

Biologyand BiochnologyCRC press, Boca raton, Florida'

Glover, D.M. hamos. B.D. (Eds ) 1995 DNA cloning l:APractical

Approach : Cor€ Techniques, 2nd edition PAS' IRL Press at Oxiord

Unlversity Pre$, Oxford

Hackett, PB. Fuchs. J.A. and messing , J W 1998 An introduction

to n""otUin"nt Dna Techniques; Basic Experiments In Gene

Manipulaton.
The benjamin/CummingsPublishing Co'inc Menlo Park, Califomia'

Hall ,R.D. (Ed) 1999 Plant cell Culture protocols hunana pGss'

NewJersy.USA.
St'*. C.ir. (ea) r eeA pr"nt Motecular Biotogy: A Practical Approach

tnc.

lRl.press. Oitotd.
Smith R. H. 2OOO, Plant Tissue Culture: Techniqu€ and Experiments

: Academic Press, New York.
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ER IV (SPECIAL) ELECTTVE PAPER

General characteristicd of fungi : bacteria and viruses their

naerotroptric behaviour with emphasis on parasitism, parastic ablility

ad virulence.

SJmptomatology: General symt'om6 of plant diseases Pathogenic or

cq.ss.fl

non-pathogenac.

Mrogenicity : Distribution of plant pathogenes, mode of infection'

inoculum potential, Kochs postulates.

mechanism of infection, rcle of enzymes

Pathogenesis.

Deiails of disease cycle

Defenc€ of plants against pathogens, resistanc€ and

suceptibility by para sen6itive reaction phytoalexrs-

Disease syndrome.

eniooment: Predisposition & stress, epidemiology and disease

forecasting source of infection i e seed. soilwater

\ orair borne dis€ases ofplants, significance of
phyllosphere and RhizospheG studies Recurence

' ofdisease.

Cq|tpt of Plant : Principles of plantdisease Control' methods ofoontrol

e.g. regulatory chemical : biologicaland breeding of

resistant varieties of host plants, plants quarant'ne

Crop lose estimates & recommented control

measures for the important diseas€s caused

by fungi bacteria,Viruses, mycoplasma or
nematodes, in the following crop plants

fryheat Rice, Baira, Maize, Sugarcane.

Arher, G|am,P€a,
Groundnut,'Tlll, Linseed, cotton
Chillies, Tomatl, Potato, B.inial, Coriander,

Toba@.
Citrus fruits e.9. Lemon OrangeMusambi.
papaya, APPle, banana.

& toxins in

r€b[On

(a)
(b)
(c)
(d)

(e)



Book8 Recommendod i

J.C. Wdkar
B.B. Mundkar
G-N. Agrios
\,/heler
Wlleler
Horsaffil &Dimon
Horsfall

R.S. Singh

R.S. singh
N.G. Rangawami

VN. Pathak.

Plant Pathology problems & Progres.

K.S. Bilgrami&+i.C.Dubey A Text books of Modem plant

anqarws,

FOR M.Sc.(FINAL) BOTANY - 2005 - 06
Elective Paper (B) F;*r''n'*€8*

LOGY MM.100
tf TRODUCTION TO I'VEEoS :-
Definitjon and descdiptjon of weeds. Worldwide distribution and
inportance of weeds. ldeal chaEcteristics of weeds. Classification
dweeds.
RELATIONSHIPS ANo INTERACTIONS AiiiONG WEEDS ANO
CROPS r
In agricultural. Forest and range-land systems, Suitability of
grccession to agriculture, Inffuence ofhumans on weedevolution.
PATTERNS OF EVOLUTIONARY DEVELOPMENT r
@ncept of '/ and 'k' selection. ,rreeds as strategists Compertitive
Rlderals. Stress tolerant comDetitive tests
S'EEDS OF DRY HABITATS ANO AOUATIC WEEDS:-
tlorphology, |eproduction, dispersal, germination and survival of \,,€eds
Growth and interference - negative interference : competition.
cornpetition and density, methods to study competition. predicting
ctop loss trom @mpetition - Allelopathy.

IANAGEMETIT OF Ii'EEDS :-
t 

'/eeds 
c.op dynamias and management lmpact of weed c.ntrol on

ctops. lmpact of weed control an weeds. lmpact of herbicides.
Chemistry of somo herbicides. Critiil period b. control. Aquatic
wd management. Eiological controlot weeds. Weeds thresholds
and management.

PRACTICALS I
Survey of !,!eed - llora of

a Ag.icultural ecosystems

b. Vegetiable orchards

c. Roadsides

d. Forests
(ldentification and preparation of he.baria)

araluation of seed ouFut and reprodudive capacity of some dominant
weeds.

Study of a weed plant involving ditferent growth parameters.
Measurement of density of rveed population.

cq.w.fl. <{lqfi!rlg,

Plant Pathology
Fungi and Plant discesses.
Plant Pathology
Plant Pathology
Plant Pathology
Plant Pathology Vol. 1.3.

Plant Pathology

Introduction to Principles of plant.

Plant Discase of crop plants in lndia.

Essential of Plant Pathology

Plant Pathology

Plant Pahtology
(Yeady, Valumes of the U.S. Deptt.

Physiology of Fungi .

Micro organism in the laboratory

Physilogy of Fungi.

lllustrated General of omportnance
Fungi

A- l-s>8 27

Annual Review of Phytopathology (From 1 963) on words )
Bulterand Jones
R.S. Mehrotra

Plant Disease Report
Agriculture)

Grop plant Disease calener (lARl India).

Silligrami K.S. &
R.V Venna
AgrawalC.P &

S.K.Hasta.
Lilly VG & Bamett HL

HL Bamette

Barry, g. Hunter
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