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SyllabusforM.Sc.EntranceinBotany2019-20

M.Sc.Botany
Note:Thesyllabusprescribedfortheentrancetesthasbeendividedintofifteenunits.Eachunit

carriesaweightageoffourmarks.Papersettersarerequiredtosetfourmultiplechoice
typequestionswithonlyonecorrectormostappropriateanswerseparatelyforeachunit,
givinguniform representationtothewholesyllabuscontainedtherein.

1.Viruses:Discovery,generalstructure,replication,DNAvirus(T-phage);lyticandlysogenic
cycle,RNAvirus(TMV);Bacteria:Generalcharacteristicsandcellstructure;reproduction–
vegetative,asexualand recombination (conjugation,transformation and transduction);
economicimportance;Fungi:Generalcharacteristics,classification(Alexopolous,Mims&
Blackwell),cellwallcomposition,nutrition and reproduction;life cycle ofRhizopus
(Zygomycota),Venturia(Ascomycota),Agaricus(Basidiomycota).Symbioticassociations:
LichensandMycorrhiza-generalaccountandsignificance

2. Generalcharacteristics,classificationofAlgae(Round1965),criteriaforalgalclassification;
range of thallus organization;morphology,reproduction and life cycle of Nostoc,
Chlamydomonas, Oedogonium, Vaucheria, Ectocarpus, Batrachospermum; economic
importanceofalgae.Archegoniate– Generalcharacteristics,adaptationstolandhabit.
Bryophytes-Generalcharacteristics,Proskauer’sclassification(uptofamily);morphology,
anatomyandreproduction(excludingdevelopmentaldetails)ofMarchantiaandFunaria;
Evolution ofsporophyte;apogamyand apospory;alternation ofgeneration;economic
importanceofbryophytes.

3.Pteridophytes-Generalcharacteristics;classificationofPteridophytes(Sporne1965);Early
landplants(Rhynia); morphology,anatomyandreproduction(excludingdevelopmental
details)ofSelaginella,Equisetum andDryopteris;heterosporyandoriginofseedhabit;
evolution ofstellarsystems in pteridophytes.Gymnosperms -Generalcharacteristics,
classification – Christenhusz etal.2011 (upto family);morphology,anatomy and
reproduction(excludingdevelopmentaldetails)ofCycasandPinus;economicimportance
ofgymnosperms.

4. Introductiontoecology;soil-origin,formationandcomposition,soilprofile;water-states
ofwaterintheenvironment,precipitationtypes;lightandtemperatureasecologicalfactors;
adaptationofhydrophytesandxerophytes.Plantcommunities-characteristics;ecotoneand
edgeeffect;succession-processesandtypes.Ecosystem:Structure;energyflow;trophic
organization;food chains and food webs;ecologicalpyramids,primary productivity;
biogeochemical cycling of carbon, nitrogen and Phosphorous. Phytogeography -
biogeographicalzonesofIndia,conceptofendemism.

5.IntroductiontoPlanttaxonomy;typesofclassification-artificial,naturalandevolutionary;
classificationsystems-Bentham andHooker(uptoseries),Angiosperm PhylogenyGroup
(AGP) (uptoorderlevel).Numericaltaxonomy-OTUs,characterweighingandcoding,
clusteranalysis;phenograms and cladograms (definitions and differences).Role of
herbarium andbotanicalgarden,importantherbariaandbotanicalgardensoftheworldand
India;Flora,identificationKeys:single-accessandmulti-access;taxonomicevidencesfrom
cytology,phytochemistryandmoleculardata;taxonomichierarchy–ranks,categoriesand
taxonomic groups;Botanicalnomenclature -principles ofICN;binominalsystem of
nomenclature,typification,authorcitation,validpublication,principleofpriority

6.Meristematicand permanenttissues:SimpleandComplextissue(TypesandFunctions);
Organizationofrootandshootapicalmeristem-Histogentheory;Tunicaandcorpustheory.
Plantorgans:Structureofatypicaldicotandmonocotroot,stem andleaf.Secondary
growth:Cambium-types,structureandfunction;Secondarygrowthintypicaldicotroot
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andstem (Helianthus,Sunflower);Generalaccountofwoodstructure(HeartwoodandSap
wood);Adaptations:Generalstructureand functionofcuticle,epidermisand stomata;
Generalaccountofadaptationsinxerophytesandhydrophytes.

7.Structuralorganizationofflower:Developmentandstructureofantherandpollen;Structure
andtypesofovules;Typesofembryosacs;Structureofatypicalembryosac.Pollination
and fertilization: Types ofpollination –Floralmodifications favoring selfand cross
pollination;Double fertilization;Seed dispersalmechanism.Embryo and Endosperm:
Endosperm development,structureandfunctions;Structureanddevelopmentofdicotand
monocotembryo(Capsella-bursapestoris;maize).ApomixisandEmbryogeny:Definition,
typesandpracticalapplicationsofapomixisandpolyembryony.

8.Plant Water Relations:Water potentialand its components;Transpiration and its
significance;Factorsaffectingtranspiration;AscentofSap,Pressureflow model;Phloem
loadingandunloading.Mineralnutrition:Essentialelements,macroandmicronutrients;
Criteriaofessentialityofelements;Roleofessentialelements;Transportofionsacrosscell
membrane,activeandpassivetransport.Photosynthesis:PhotosyntheticPigments(Chl-a,
Chl-b,xanthophylls,carotene);lightharvestcomplexes,Photosystem Iand II,Electron
transportandmechanism ofATPsynthesis;C3,C4andCAM pathwaysofcarbonfixation;
Photorespiration.

9.Respiration:Glycolysis,anaerobic respiration,TCA cycle;Pentose Phosphate Pathway,
Electron Transport system and Oxidative phosphorylation. Enzymes: Structure,
Classificationandproperties;Mechanism ofenzymeactionandenzymeinhibition.Nitrogen
metabolism:conceptofsymbioticandasymbioticassociations,Biologicalnitrogenfixation;
Nitrateandammoniaassimilation.Plantgrowthregulators:Discoveryandphysiological
rolesofauxins,gibberellins,cytokinins,ABA andethylene.Plantresponsetolightand
temperature:Photoperiodism (SDPs,LDPs,Dayneutralplants);Phytochrome(discoveryand
structure),redandfarredlightresponsesonphotomorphogenesis;Vernalization.

10.Metabolism and its types,Nomenclature,classification and biologicalsignificance of
monosaccharides;structure,biologicallyimportantpropertiesand significanceofamino
acids.fattyacids,alcohols,sterolsandsteroids,nucleosidesandnucleotides.Structure,
types,propertiesandbiologicalsignificanceofpolysaccharides,carbohydrates,proteins,
oilsandwaxes.Methodsof cropimprovementforselfpollinated,crosspollinated and
vegetativepropagatedplants (introduction,selection,acclimatizationand hybridization),
polyploidyanddistanthybridization-roleincropimprovement.Inbreedingdepressionand
heterosis;Conceptofpointmutations,theirroleincropimprovement.

11.Mendelianprinciplesofinheritance;modifiedMendelianratios:2:1-lethalGenes;1:2:1-Co-
dominance,incompletedominance;9:7;9:4:3;13:3;12:3:1and15:1.Multipleallelism and
pleiotropy..Linkage:concept;complete&incompletelinkage,Bridgesexperiment.Crossing
over:conceptand significance.Numericaland Structuralchanges in chromosomes.
Biotechnologicaltechniques:Genetransfertechniquesinplants,transgenicplantswith
specialreferencetoBt-Cotton&Goldenrice;Blottingtechniques(Northern,Southernand
Western),DNA fingerprinting;MolecularDNA Markers(RAPD,RFLP& SNPs).essential
featuresofcloningvectors(Plasmids),itsroleingenetransfertechnology

12.Thecelltheory;structure ofprokaryoticandeukaryoticcells;structureandfunction of
biomembranes;fluid mosaicconcept,Cellwall-structureand functions. Structureand
functions ofribosomes,centrioles,basalbodies,endoplasmic reticulum,golgibodies,
lysosomes,peroxisomes and glyoxisomes,mitochondria,chloroplast and nucleus.
Euchromatinandheterochromatin; mitosisandmeiosis; DNA-structure,types and
replication-WatsonandCrick’smodel,Griffith’sandAvery’stransformationexperiments.
TypesofRNA (mRNA,tRNA,rRNA),Transcriptionandtranslationinprokaryotes,genetic
code.GeneregulationinProkaryotes:LacoperonandTryptophanoperon.

13.Principleandtypesofmicroscopy,Principle,workingandapplicationoflightmicroscopy:
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brightfieldcompoundmicroscope,fluorescencemicroscope,Scanningandtransmission
electron microscope.Centrifugation and typesofcentrifugation: Ultra-centrifugation,
Differentialand DensityGradientcentrifugation. Principleworking and applicationsof
Spectrophotometry:Principleandtypesofchromatography(PaperChromatography,Thin
Layer Chromatography (TLC)),Electrophoresis,Agarose gel electrophoresis (AGE);
PolyacrlamidegelElectrophoresis(PAGE);Sodium dodyclsulphate(SDS-PAGE).

14.Conceptofcentersoforigin,cropdomestication;importanceofgermplasm diversity.Origin,
morphologyandusesofWheat,RiceandMaize.Briefaccountandimportance ofmillets
andpseudocereals.Introductionand importanceoflegumes:Gram,SoyabeanandKidney
Bean.Introduction,systematicposition,morphologicalfeaturesandusesofCrocussativus,
Curcumadomesticaand Pipernigrum.Processingandusesoftea.Extractionmethodsof
essentialoils;systematicpositionandusesofBrassicaand Coconut. Classificationof
fibres(basedonorigin).Morphology,extraction&usesofCotton.Chemicalconstituents
andusesofSaussureacostusandPapaversomniferum.

15.Methodsofpropagationoffruitcrops:.Propagationoffruitcrops-conceptofscionand
rootstock,Rootstock types- seedling and clonalrootstocks,merits and demerits.
Techniquesofgeneratingclonalrootstocks,Graftingtechniques–scionandbudgrafting,
meritsanddemerits.Plantpathogens(Characters):Fungi,bacteria,MLO’SandRLO’S.Major
diseases,disease symptoms and managementpractices in apple,pearand apricot.
Symptoms,causalorganism,diseasecycleandcontrolofplantdiseases:Lateblightof
Potato,Paddyblast,Alternarialeafblightofapple,bacterialblightofrice.Plantdisease
management:Cultural,biologicalandIPM;Typesoffertilizersandtheirapplicationsin
horticulturalcrops(bio-fertilizers,organicmanures,Vermi-compostingandgreenmanuring).


