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1.NameoftheCourse :M.Sc.,Botany
2.DurationoftheCourse :TwoYears(FourSemesters)

SEMESTERI

CourseCode CourseTitle Credits L+T+P TotalMarks
In-Sem End-

Sem
Total

BOT101 Phycology,Mycology&Lichenology 4 3+1+0 20 80 10
0

BOT102 Bryology,Pteridology&Paleobotany 4 3+1+0 20 80 10
0

BOT103 Gymnosperm,Angiosperm anatomy
& Advancedmorphology

4 3+1+0 20 80 10
0

BOT104 Instrumentation&Laboratory
technique

4 3+1+0 20 80 10
0

BOT105(P) Practical-I 5 0+0+5 20 80 10
0

BOT106(OE) 1.Plantpropagationandnursery
management

2.a

2 1+1+0 10 40 50

Total 23 100 400 55
0

SEMESTERII
BOT201 PlantTaxonomy&EconomicBotany 4 3+1+0 20 80 10

0

BOT202 Cytology,Genetics,PlantBreeding&

Evolution

4 3+1+0 20 80 10

0

BOT203 Plantphysiology&Biochemistry 4 3+1+0 20 80 10

0

BOT204 Ecology,environment&

Phytogeography

4 3+1+0 20 80 10

0

BOT205(P) Practical-I 5 0+0+5 20 80 10

0

BOT

206(Open

elective-I)

1.Elective-I

2.

2 2+0+0 10 40 50

Total 23 110 440 55
0

SEMESTERIII
BOT301 Microbiology&Plantpathology 4 3+1+0 20 80 10

0
BOT302 Molecularbiology&Plant

Biotechnology
4 3+1+0 20 80 10

0
BOT303 Reproductive&Developmental

Biology
4 3+1+0 20 80 10

0

BOT304 Bioinformatics&Biostatistics 4 3+1+0 20 80 10



0

BOT305(P) Practical-I 5 0+0+5 20 80 10
0

BOT306(DSE
-II)

1.Elective–II
2.

3 3+0+0 20 80 10
0

24 120 480 60
0

SEMESTERIV
BOT401 SpecialPaper-I(Anyonefrom list) 4 4+1+0 20 80 10

0
BOT402 SpecialPaper-II 4 4+1+0 20 80 10

0
BOT403 SpecialpaperIII 4 4+1+0 20 80 10

0
BOT404(P) AdvancedPractical(Specialpaper) 4 0+0+4 20 80 10

0
ProjectWork/Dissertation 6 0+0+6 20 80 10

0
Total 22 100 400 50

0
GrandTotal 92

2200

Detailsoftheelectivecourses:
ELE-I(Open) I.Biodiversity&conservation

ELE-II(Open) I.Plantresources,Pharmacognosy&Ethnobotany
/

II.IPR,Traditionalknowledge&Ethnobotany

DSE-I 1.A
2.

SpecialPaper-I anyone
from thelist
SpecialPaper-II
SpecialPaperIII

Specialpaper
i) Angiosperm Taxonomy
ii) Microbiology
iii)AdvancedPlantPhysiologyand

Biochemistry
iv)Ecology
v) Cytology,GeneticsandPlant

Breeding
vi)Mycologyandplantpathology



SEMESTER-I
PAPERCODE:BOT-101

PAPERTITLE:PHYCOLOGY,MYCOLOGY&LICHENOLOGY
TotalMarks=100

PHYCOLOGY

Unit-I

AlgalDiversityand distribution:ThallusOrganization;Pigments;Food reserves;

Reproduction-DifferenttypesoflifecycleinAlgae.

Algalcytology:Ultrastructureofalgalcell,Cellwall,Flagella,Chloroplast,Pyrenoids,

Eyespot;Importanceofalgalintra-cellularstructuresinclassification.

ClassificationofAlgae:CriteriaforclassificationofAlgae;RecenttrendsinAlgal

Classification.

Unit-II

Generalaccount:Thallusstructure,reproduction,lifecycleandpostfertilization

stages,phylogeny,inter-relationshipandEvolutionarytrendsinfollowing:Chorophyta,

Xanthophyta,Pheophyta,Rhodophyta,BacillariophytaandChrysophytaCynophyta:

Cellstructure,reproductioninterrelationships,cynotoxinsandcynophages

EconomicimportanceofAlgae:RoleofAlgaeinsoilfertility,IndustrialusesofAlgae,

AlgaeasBiofuels,Algalcellculturetechniques.

Ecologicalimportance:Algaeinglobalwarming-CarboncapturebyAlgae,Algal

indicators,Algalblooms,Eutrophication,AlgaeinBio-remediation.

MYCOLOGY

Unit-III

GeneralcharacteristicsofFungi:Fungalcytology:UltrastructureofFungalcell,



Composition offungalcellwall;FungalNutrition;Life cycle;Reproduction and

Somatic recombination in fungi:Heterothallism,Parasexuality,Heterokaryosis,

EvolutionofsexinFungi

Classification:Recenttrendsinfungalclassificationwithreferencetovegetativeand

reproductivestructures;OutlineofclassificationasperAnisworth,Alexopolousand

Webster.

Unit-IV

Comparativeaccountofthallusstructure,sporeproducingorgans;Lifecyclepattern,

phylogenyandinterrelationshipsofthefollowing:Mastigomycotina,Zygomycotina,

Acomyctina,Deuteromycotina,Basidiomycotina.

Ecologicaland physiologicalspecialization in fungi:Mycorrhizalinteraction;

Application as biofertillizerand bioprotectorin forestry and agriculture;Wood

decayingfungi;Commonparasiticfungiofplantsandanimals;Entomogenousfungi,

mycoparasiteandmycoherbicides,EconomicimportanceofFungi

LICHENOLOGY

Unit-V

General characteristics, distribution, thallus structure and reproduction,

Classification and nomenclature,mechanism of phycobiont and mycobiont

interaction,Role oflichen in Succession and monitoring pollutants,Economic

importanceofLichen.

PAPERCODE:BOT-102

PAPERTITLE:BRYOLOGY,PTERIDOLOGY&PALEOBOTANY

TotalMarks=100

BRYOLOGY

Unit-I

Introduction-Origin,evolution,Historyofclassificationandinterrelationships.

Diversity in morphology and reproduction:Habitat,Structuralorganization of
gametophytes, Reproduction, sporophytes, spore dispersal mechanism and
evolutionaryperspective(Hepaticae,Anthocerotae&Musci)

Unit-II:

DiversityanddistributionofBryophytesinNorthEastIndia,Economicimportanceof

Bryophytes;Bryophytesaspollutionindicatorandmonitoring.

PTERIDOLOGY

Unit-III:

Introduction:Theoriesoforiginandinterrelationshipofpteridophytes;evolutionand

classificationofvascularcryptogams.



Diversityinmorphologyandreproduction:Diversityoflifecyclepatternin

Pteridophytes,Aposporyandapogamy,heterosporyandseedhabit,Telome

concept;evolutionofSorus.

Ecology&distributionoffernsofN.E.IndiawithspecialreferencetoAssam.

Unit-IV:

Morphological and reproductive diversity of Psilotales, Lycopodiales,

Selaginellales,Isoetales,Equisetales.

Morphological,anatomicaland reproductivediversityofLeptosporangiate

andEusporangiategroups.

Unit-V:

Paleobotany:Geologicaltimescale,fossilizationprocess,classificationand

nomenclatureoffossilplants,techniquesinstudyingfossils.

Generalaccountofmajorfossilgroups -Psilophytales,Zosterophyllales,

Lepidodendrales,Asteroxylales,Sphenophyllales,Calamitales,Cladoxylales,

Coenopteridales.

PAPERCODE:BOT-103

PAPERTITLE:GYMNOSPERMS,ANGIOSPERMSANATOMYANDADVANCED

MORPHOLOGY

TotalMarks:100

Gymnosperms:

Unit-I

SystemsofClassificationandsalientfeaturesofmajortaxa;characteristics,

affinitiesandrelationshipsofCycadofilicales,BennettitalesandCordaitales.

Unit-II

Characteristics,affinities and relationships of Ginkgoales,Coniferales,

TaxalesandGnetales.

EconomicimportanceofGymnosperms,Xylotomy.

Angiospermsanatomy:

Unit-III

Morphogenesisandorganogenesisinplants:Meristem,types,originand

activity;Organization of shoot and root apicalmeristem.Periderm:Originand

activity,Rytidome,protective tissue in Monocotyedons,bark and cork;

Cambium-Origin,function,behavior-normalandabnormal.TypesofStomata

&Trichome



Unit-IV

NodalAnatomy-differentpatterns ofnodalanatomy,cambium,vascular

cambium,corkcambium,factorsinfluencingtheactivityofvascularcambium;

anomalous secondary growth;seedling anatomy;leaf anatomy,wood

anatomy;floralanatomy.

Unit-V

AdvancedMorphology:Originandevolutionofflower-Co-evolutionofflower

andpollinator;originandevolutionofpolypetalae,sympetalae,stamensand

carpels;Staminodia.Nectaries;typesandevolutionofovaries,placenta.

PAPERCODE:BOT-104

PAPERTITLE:INSTRUMENTATION&LABORATORYTECHNIQUE

TotalMarks:100

Unit-1

Microscopic Techniques:Generalfeatures ofMicroscope,Principles of

microscopy,brightanddarkfieldmicroscopes,Phase-Contrast,Fluorescence,

Confocal,Electronmicroscopy;Fixationandstainingtechniquesforelectron

microscope,Micrometry.

Unit-II

Herbarium techniques-drying,poisoning,pressing,labeling,catalogingand

preservation.

Microtomy:Principle,sample preparation,block preparation,sectioning,

stainingandmounting

Unit-III

Dissection,Maceration,Squash,Peelingandwholemount– Pre-treatment

andprocedures.

SerialSectioning–Double/MultipleStaining.

HistochemicalTechniques–Localisationofspecificcompounds/reactions

/activitiesintissues.

CytochemicalTechniques-Localisationofspecificcompounds/reactions/

activitiesincells.

Unit-IV

Chromatographictechniques:Basicconcepts,Gelfiltrationchromatography,

Ion-exchangechromatography,Affinitychromatography,Gaschromatography,



HighPerformanceLiquidChromatography

Electrophoresis: Basic concepts, Gel Electrophoresis –agarose and

acrylamide

(native,denaturingandgradient),Isoelectricfocusing.

Unit-V

Immunologicaltechniques:Antibody generation,Detection ofmolecules

using ELISA,RIA,western blot,immunoprecipitation,flow cytometryand

immunofluorescencemicroscopy,detectionofmoleculesinlivingcells,insitu

localizationbytechniquessuchasFISHandGISH.

SpectroscopicTechniques:BasicconceptVisible,UV,IRSpectrophotometry,

flourimetry,circulardichroism,NMR&ESRSpectroscopy,atomicabsorption

andmassspectrometry.

Radiolabelingtechniques:Detectionandmeasurementofdifferenttypesof
radioisotopesnormallyusedinbiology,safetyguidelines.

PAPERCODE:BOT-105(P)

TotalMarks:100

1.Studyofrangeofthallusorganizationandreproductivestructuresofalgae

withthehelpofsuitablerepresentatives.

2.Cultureofalgalcellsandestimationoftheirgrowthbycellcountingmethod

3.Studyofmorphological,anatomicalandreproductivefeaturesofsomefungi

growinginAssam

4.Studyofmorphologicalandanatomicalfeaturesofsomelichensgrowingin

Assam

5.StudyofBryophytesintheirnaturalhabitats.

6.StudyofsomeimportantgeneraofBryophytesavailableinNEIndiawith

respecttotheirmorphology,anatomyandreproductivestructures.

7.Studyofepidermalmorphologyofsomeimportantferns.

8.StudyofsomeimportantlivingmembersofmajorgroupsofPteridophytes.

9.StudyofsomeimportantfossilmembersofmajorgroupsofPteridophytes

10.Studyofmorphological,anatomicalandreproductivefeaturesof

gymnospermsavailableintheregion.

11.Studyofdifferenttypesofinflorescence(morphology),primitiveandadvance

flowers,ovariesandfruits

12.Studytheepidermalmorphology,anomaloussecondarygrowth,abnormal

activityofcambium inselectedfamiliarplantsofAngiosperms.



13.Morphologyofdifferenttypesofovaryandplacentationtypes.

Angiosperms

14.Preparationanduseofstains-Haematoxylin,safranin,fastgeenandlight

green,Crystalviolet,Methyleviolet,Methylgreen,Methyleneblue,Iodinegreen,

Ruthenium red,Congored,Pararosanisin.

SEMESTER-II
Papercode:201

PlantTaxonomy&EconomicBotany
TotalMarks:100

Unit-I

HistoricaldevelopmentofPlantTaxonomy,PreDarwinian,PostDarwinianand

recentsystem ofclassifications,BroadoutlinesofBentham andHooker’s

system,EnglerandPrantlesystem,Hutchinson’ssystem,Takhtajan’ssystem

andCronquist’ssystem ofclassification,recenttrendsinPlantTaxonomy,Use

computers,GIS and GPS in planttaxonomy,characteristic features and

evolutionofearlyAngiosperms.

Unit-II

Principles and rules ofnomenclature,ICBN /ICN-history,majorrules,

typification,principles ofpriority and its limitation,effective and valid

publication,authorcitation,rejectionofnamesandnamesofhybrids.

Unit-III

Plantcollectionanddocumentation,importanceofbotanicalgardensand

herbariain

taxonomicstudies,importantbotanical-gardensandherbariaintheworldand

India,activitiesofBotanicalSurveyofIndia.

Unit-IV

Phylogenyandfloralevolutionofselectedfamiliesofthefollowingorders-

Magnoliales,Ranunculales,Euphorbiales,Scrophuriales,Lamiales,Asterales,

Orchidales,Zingiberales,Poales.

Indianflora-itspastandpresentpositionwithparticularreferencetoN.E.

India.

Unit-V

EconomicBotany:Centreoforigins;Origin,evolution,botany,cultivationand

usesofCerealsand Millets,Legumes,Sugaryielding plants,Spicesand

condiments,Fibre yielding plants,Timberyielding plants,Dyes;Rubber

yieldingplant,GumsandResins,Oilyieldingplants;Medicinalandaromatics

plants,NTFPsandtheiruses.Economicimportanceofmicrobes,roleof

microbesinindustries.



PAPERCODE:BOT-202

. Cytology,Genetics,PlantBreeding&Evolution

TotalMarks:100

UNIT-I

Structuralorganizationandfunctionofintracellularorganelles;Nucleusand

itscomponents;StructureofChromatinandchromosomes;structureand

functionofcytoskeleton;Celldivisionandcellcycle,regulationandcontrol,

Apoptesis.

UNIT-II

Prokaryotic and Eukaryotic Chromosomes; Eukaryotic chromosomes-

Chemical composition, DNA packaging; Centromeres and Telomeres;

Heterochromatin,Euchromatin;Unique and Repetitive DNA Transposons,

interruptedgenes,genefamilies;GenomesizeandEvolutionaryComplexity;C

-value paradox; Special types of chromosomes; Organellar genome;

ProkaryoticgeneregulationandEukaryoticgeneregulation

UNIT-III

Mendelian laws; Gene interactions; Multiple alleles; Qualitative and

Quantitativeinheritance;Meiosis;RecombinationandCrossingOver;Linkage;

Gene mapping and Linkage mapping; Autosomal inheritance; Sex

chromosomesandSex-linkedinheritance;cytoplasmic inheritance;Genetic

diseases,in-bornerrorsofmetabolism andgenetherapy.

UNIT-IV

Mutation:Basicconcept,spontaneousandinducedmutation,physicaland

chemicalmutagens;Molecularbasisofmutations;Transposonsandtheiruse

inmutagenesis;Oncogenesandcancer

UNIT-V

PlantBreeding:DistanthybridizationinPlantBreeding,barriertodistance

hybridization,techniquesfordistanthybridization;BackCrossmethodsof

plant breeding, application and genetic consequences; Breeding for

quantitativecharacters,handlingofquantitativedata,environmentaleffecton

quantitativecharacters,estimationofheritabilityandgeneticadvance.

Evolution:Lamarck;Darwin–concepts of variation,adaptation,struggle,

fitness and naturalselection;spontaneityofmutations;the evolutionary

synthesis;Origin ofbasic biologicalmolecules;ConceptofOparin and

Haldane



Papercode:BOT-203
PlantPhysiologyandBiochemistry

TotalMarks:100
Unit-I

Membranestructureandfunction:Structureofmodelmembrane,lipidbilayer

and membrane protein diffusion,osmosis,ion channels,active transport,

membrane pumps,mechanism ofsorting and regulation ofintracellular

transport,electricalpropertiesofmembranes.

Biomolecules:Structures and functions:Carbohydrate,lipids,proteins and

nucleicacid.

Unit-II

Enzymes:Principles ofcatalysis,enzymes and enzyme kinetics,enzyme

regulation,mechanism ofenzymecatalysis,isozymes

Protein synthesis and processing:Nitrate and ammonium assimilation;

aminoacidbiosynthesis.Ribosome,formationofinitiationcomplex,initiation

factorsandtheirregulation,elongationandelongationfactors,termination,

genetic code,aminoacylation of tRNA,tRNA-identity,aminoacyltRNA

synthetase,and translationalproof-reading,translationalinhibitors,Post-

translationalmodificationofproteins.

Unit-III

Photosynthesis: Light harvesting complexes;mechanisms of electron

transport;photoprotective mechanisms;CO2 fixation-C3,C4 and CAM

pathways.

Respiration and photorespiration:Citric acid cycle;plantmitochondrial

electron transportand ATP synthesis;alternate oxidase;photorespiratory

pathway.

Unit-IV

Plant hormones: Biosynthesis, storage, breakdown and transport;

physiologicaleffectsandmechanismsofaction.

Sensoryphotobiology:Structure,function and mechanisms ofaction of

phytochromes, cryptochromes and phototropins; stomatal movement;

photoperiodism andbiologicalclocks.

Unit-V

Solutetransportandphoto-assimilatetranslocation:uptake,transportand

translocationofwater,ions,solutesandmacromoleculesfrom soil,through



cells,across membranes,through xylem and phloem;transpiration;

mechanismsofloadingandunloadingofphotoassimilates.

References

1.ATextbookofPlantPhysiology,ChemistryandBiotechnologybySKVermaandMohitVerma

2.TextBookofPlantPhysiologybyCPMalikandA.Srivastava

3.PrinciplesofBiochemistrybyLehninger

4.IntroductiontoPlantPhysiologybyWGHopkinsandNormanHuner

5.PlantPhysiologybyLincolnTaizandEquardoZeiger

6.BiochemistryandMolecularBiologyofPlantsbyBBBuchanan,W Gruissem andRLJones

(2000).

7.PlantMetabolism (SecondEdition)byDTDennis,DHTurpin,DDLefebvreandDBLayzell

(eds)(1997).

8.LifeprocessesinPlantsbyAW Galstone(1989).

9.BiochemistryandPhysiologyofPlantHormonesbyTCMoore(1989).

10.PhysiochemicalandEnvironmentalPlantPhysiology(SecondEdition)byPSNobel(1999).

11.OutlineofBiochemistrybyE.E.Conn,PKStumpfandGBruening



Papercode:BOT-204
ECOLOGY,ENVIRONMENT&PHYTOGEOGRAPHY

TotalMarks:100

Unit–I

Concept,PrincipalandscopeofEcology;Environment:PhysicalandBiotic

Environment;InterrelationshipofAbioticandBioticEnvironment

Ecosytem:Types;structure;ecosystem function;energyflow andmineral

cycling (C,N,P);primary production and decomposition;structure and

function ofsome Indian ecosystems:terrestrial(forest,grassland)and

aquatic(freshwater,marine,estuarine).

Unit-II

PopulationEcology:Concept;characteristicsofpopulation(Density,Natality,

Morality,Dispersion,Populationsize,Agestructure);populationgrowthcurves;

populationregulation;Lifehistorystrategies(randKselection);population

interactions.

Community Ecology:Nature ofcommunities;community structure and

attributes;levels ofspecies diversity and its measurement;Edges and

Ecotones;Methodsofstudyingplantcommunities,Conceptofhabitatand

niche;nichewidthandoverlap;fundamentalandrealizedniche;resource

partitioning;characterdisplacement.

UNIT-III

Ecologicalsuccession-types;mechanisms;changesinvolvedinsuccession;

conceptofclimax

UNIT-IV

Environmentalpollution:Environmentalpollution-kinds,sources,effectson

plantsandecosystems,typesofpollutantsofvariousindustrialeffluentssuch

aspulpandpapermills,oilexplorationandrefinery,petrochemicals,ironand

steelindustries,domestic wastes,organic debris,agriculturalwastes,

pesticides.Eutrophication-causesandeffectsandcontrolmeasures.Causes

ofsoilpollution;Effectsofpesticidesonsoilcomponents,residualtoxicity

andpollution,Globalchange-greenhousegases,consequencesofclimate

change;ozonelayerdepletion,causesandconsequences

UNIT-V

Phytogeography-Definition,principles and objectives of phytogeography;

Descriptive and Dynamic phytogeography;Continuous and discontinuous

plantdistribution in India;Routesand barriersto plantmigration,barrier

hypothesis,Ageand Area hypothesis;continentaldrifthypothesis,land -



bridgeshypothesis,shiftingofpoles,islandtheoriesofbiogeography,theories

ofdifferentiationandnaturalselection,typesandareasofnaturaldistribution,

Centersoforigin;Endemism-Types;Endemism inIndianflora;endemicplants

ofIndiawithspecialreferencetoNEIndia,PhytogeographicalregionsofIndia

SEMESTER-II

PAPERCODE:BOT-205(P)

TotalMarks:100

1.Taxonomicstudyofangiospermicplantswith analyticaldrawings,botanical

descriptionandidentificationuptotherankofspecies.

2.Collectionandpreparationofherbarium specimenstobesubmittedalongwith

fieldnotebooksoastogetacquaintedwithherbarium techniques.Atlisteast20

herbarium specimensofcommonplantstobepreparedandsubmitted.

3.Studyoflocallyavailableeconomicproductsofplantorigin.

4.Medicinalplantsandtheiruses.

5.Preparationoffixatives,stainsandtheiruses

6.ChromosomeanalysisandKaryotypeanalysis.

7.Studyofchromosomebehaviourinmeiosisandchromosomeanomaliesinplant

cells.

8.Studyofthetechniquesofemasculation,selfingandcrossinginsomeself-

pollinated

andcross-pollinatedplants.

9.Preparationofbuffers,solutionsanddilutions,extractionofproteinsfrom plant

materialsandestimationbyLowry’smethodusingBSAstandardcurve.

10.Extractionofcarbohydratesfrom plantmaterialsandestimationofreducing

sugarsbySomogyi-Nelsonmethod.

11.ExtractionofplantphenolicsandestimationoftotalphenolsandO-dihydroxy

phenols

12.Extractionofchloroplastpigmentsandquantitativeestimation;Determinationof

cholorophylla/bratioinC3andC4plants

13.Separationofaminoacidmixturebythinlayerchromatography

14.SDS-PAGEanalysisofproteins



15.Effectofdifferentsolutesandtemperatureonmembranepermeability.

16.Effectofsolutesontheresponseofmembranestodifferentchemicals.

17.Determinationofminimum sizeandnumberofquadratesnecessarytostudy

herbaceouscommunities.

18.Determinationofabundance,density,frequency,basalcoverofplant

communitiesbyquadratemethod.

19.Estimationofabovegroundandbelowgroundbiomassfrom unitarea.

20.Effectofbioticdisturbancesonbotanicalcomposition.

21.Studyofsimilaritybetweenplantcommunitiesusingindexofsimilarityand

dissimilarity.

22.Estimationofdissolvedoxygencontentineutrophicandoligotrophicwater

samples.

23.Morpho-anatomicaladaptivefeaturesofhydrophytesandxerophytes.

24.PreparationofamapofIndiashowingbiogeographicalzones.ToplotBiosphere

Reserves/Ramsarsites/NationalParks/WildlifeSanctuarieslocatedindifferent

biogeographicalzonesofIndiaingeneralandNEIndiainparticular.

FIELDSTUDIES:Collectionofspecimenandpreparationoffieldreportbystudying
withintheNEstates.

References

1.MethodsandTechniquesinPlantPhysiologybyABhattacharyaandVijay

Laxmi

SEMESTER-II

PAPERCODE:BOT-206(OpenElective)

Biodiversity&conservation
TotalMarks:50

Unit-I

Biodiversity – concept,components and types;importance of biodiversity

conservation, Different approaches for biodiversity. conservation-In-situ

conservation:

Biodiversity–assessment,conservationandmanagement,biodiversityactofIndia



andrelatedinternationalconventions.Sustainabledevelopment,naturalresource

managementinchangingenvironment.

Unit-II

Strategiesforconservation–insituconservation:internationaleffortsandIndian

initiatives,protectedregionsforconservationofbiodiversity,sanctuaries,biospheres

reserves,nationalparks,naturereserves,preservationplots;RETPlantsofNortheast

Indiaandtheirconservationinitiatives.

Strategies forconservation – ex situ conservation :Principles and practices;

botanicalgardens,genebanks,FieldGeneBank,seedbanks,ex-situconservation:

botanical gardens, zoos, aquaria, homestead garden; in-vitro Conservation:

germplasm andgenebank;tissueculture:pollenandsporebank,DNAbank.invitro

repositories,cryobanks;NationalBureauofPlantGeneticResources(NBPGR),Indian

CouncilofAgriculturalResearch(ICAR)andtheirconservationefforts.

SEMESTER-III
PAPERCODE:BOT-301

Papertitle:MicrobiologyandPlantPathology
TotalMarks:100

Unit-I
Microbialdiversity:Bacteria:Bacterialcell:Ultrastructure,cellwall,different
groupsofbacteria,recentdevelopmentsinclassification.
Virus:Typesandnomenclatureofviruses,replicationofRNAandDNAviruses,
tumorvirus,viroids,prionsandinterferons.
Microbialtechniques:Microbialtechniques,Isolationofmicrobes,pureculture,
preservation,typesofculture,growthmedia,bacterialgrowthcurve;Controlof
microorganisms:Sterilizationanddisinfection

Unit-II
Microbialmetabolism (Principalsofbioenergetics,enzymesinmetabolism,

bacterial photosynthesis,catabolism ofcarbohydrate)
Microbialgenetics(Nature ofhereditaryinformation,DNA replication,

RNAand Proteinsynthesis,Plasmids, Transposable genetic elements,
mutations,genetic recombination)RecombinantDNA technology

Immunology:Innateandacquiredimmunity,antibodies,cellsandtissuesof
the immunesystem,immunediseases.

Unit-III
Soilmicrobiology(Soilmicroflora,rhizosphere,mycorrhiza,decompositionof

organic matter)Aeromicrobiology(Aeromicroflora,Airsamplingtechniques,
allergies,airbornediseases)andwatermicrobiology(waterquality,detectionof
coliform groupin water,wastewatertreatment)



Unit–IV
Industrialmicrobiology(Fermentationtechnology,Productionofalcohol
andorganicacids);Foodmicrobiology(Fermentedfoodproducts,Milkand
milk products,foodspoilageandfoodpreservation)

Unit-V
Plantpathology:Historyofplantdiseases;symptomatology;epidemiologyand
diseaseforecasting.Stagesindiseasedevelopment,recognitionand entry
processesofdifferentpathogenslikebacteria,virusandfungiinplanthost
cells.Host-pathogenrelationship;alterationofhostcellbehaviorbypathogens;
virusinducedcelltransformation.Molecularbasisofplantdiseases&defense
mechanism
Controlof plant diseases:Cultural,chemical,biological,bio-pesticides,
breedingfor resistantvarieties,plantquarantine,integratedpestmanagement.



Papercode:BOT-302

Papertitle:Molecularbiology&PlantBiotechnology

TotalMarks:100

Unit-I

DNA replication,repairand recombination:Unitofreplication,enzymes

involved replication origin and replication fork, fidelity of replication,

extrachromosomal replicons, DNA damage and repair mechanisms,

homologousandsite-specificrecombination,DNAMethylationandAcetylation.

RNAsynthesisandprocessing:Transcriptionfactorsandmachinery,formation

ofinitiationcomplex,transcriptionactivatorandrepressor,RNApolymerases,

capping,elongation,andtermination,RNA processing,RNA editing,splicing,

andpolyadenylation,structureandfunctionofdifferenttypesofRNA,RNA

transport.

Unit-II

Cellsignalling:Hormonesandtheirreceptors,cellsurfacereceptor,signaling

throughG-proteincoupledreceptors,signaltransductionpathways,second

messengers,regulation of signaling pathways,bacterialand plant two

componentsystems,lightsignalinginplants,bacterialchemotaxisandquorum

sensing.

Cellularcommunication:Regulationofhematopoiesis,generalprinciplesofcell

communication,celladhesionandrolesofdifferentadhesionmolecules,gap

junctions,extracellularmatrix,integrins.neurotransmissionanditsregulation.

Unit-III

Comparativegenomicsandevolution:TechniquesofDNAfingerprintingand

markerdevelopment(RFLP,RAPD,AFLP,SSR,SNP),application ofDNA

fingerprintingingeneticdiversitystudy,genomeanalysis,geneticmapping,

molecularsystematicsanddiagnosis.

Unit-IV

GeneticEngineering:geneticengineeringofmicroorganisms,isolationand

cloningplasmidandmitochondrialgenes,vectors,restrictiondigestion,DNA

ligation,genecloning,transformations,microinjection,nucleartransplantation,

GMO’sincropdevelopment.IPRandlegalissuesrelatedtoGMOs,Advantage

andlimitations.

Biotechnologyforhealthcare,agricultures,industriesandenvironmental.

Unit-V

PlantTissueCulture:importance,requirements,culturemedium.Cultureof

planttissues:root,meristem anther,pollenandprotoplastculture;roleof

tissuecultureincropimprovements,somatichybridsandcybrids.

References

1.BiotechnologybyBDSingh

2.BiotechnologybyUSatyanarayan



3.MolecularCellBiology(8thedition)byHFLodishetal.

4.MolecularBiologyofthecellbyAlbert

5.MolecularBiologyofthegene(7thedition)JDWatsonetal.

6.MolecularBiologyGenestoProtein(3rdedition)byBETropp

7.

SEMESTER-III
PAPERCODE:BOT-303

Papertitle:ReproductiveandDevelopmentalBiology
Totalmarks=100

Unit-I

Basic concepts of development: Potency,commitment,specification,

induction,competence,determination and differentiation;morphogenetic

gradients;cellfateandcelllineages;stem cells.

Unit-II

Developmentofmaleand FemaleGametophyte:Microsporogenesisand

Microgametogenesis,roleoftapetum,pollendevelopment,pollengermination,

pollentubegrowthandguidance

Megasporogenesis and megametogenesis,embryo sac developmentand

structure.

Pollinationbiology:Primaryandsecondaryattractantsofpollination;ultra

structuraland histochemicaldetails ofstyle and stigma,Pollen pistil

interaction

UNIT-III

Fertillization:Barrierstofertilization,geneticincompatibilityandmethodsto

overcomeincompatibility,Doublefertilizationinplantsanditssignificance

Embryogenesis:developmentofembryo(dicotandmonocot);

Development,structureandtypesofEndosperm;

Fruit:Developmentandmaturationoffruit,typesandpartsoffruits,fruit

dispersalstrategies

Seed:Typesofseed,germinationofseedtypesandnatureanddispersalof

seeds,factorsaffectinggermination.

Apomixis,apospory&parthenocapy

Unit-IV

Anoverviewofplantdevelopment:ShootandRootdevelopment,leaf

developmentandphyllotaxy,transitiontoflowering,floralmeristem andfloral

development,homoeticgenesinplants,senescence,programmedcelldeath

andhypersensitiveresponseinplants.



Unit-V

Palynology:Branches of palynology,Morphology,ultrastructure,pollen

chemisitry, viability, storage and adaptation; use and applications,

aeropalynology.

Experimentalembryology.Antherculture,ovaryculture,somatichybridization

andproductionofcybrids,embryocultureandrescue,clonalpropagation,

cryopreservation and germplasm storage, somatic embryogenesis,

somaclonalvariations.

SEMESTER-III
PAPERCODE:BOT-304

Papertitle:Biostatistics&Bioinformatics
Totalmarks=100

Unit-I
Biostatistics:Measures of centraltendencies;mean,mode,median,
standarderrorsandstandarddeviations.Probability;normal,binomialand
poisson distribution; Skewness and kurtosis. Chi Square test;
characteristics,degreesoffreedom,testofgoodnessoffit,nullhypothesis.

Unit-II
Analysisofvariance(ANOVA):Varianceandco-varianceanalyses,F-test,
stepsinvolvedinANOVA.Correlation;methodsofstudyingthecorrelation,
scatterdiagram;regression analysis,regression equation,methods of
studyingregression,graphicandalgebraicmethods.

Experimentalfielddesigns,principlesoffieldexperimentation,analysisof
stability

Parameters.Statisticalsoftwarepackagesandtheirimportanceindata
analysis.

UNITIII

IntroductiontoBioinformatics:Basicsofcomputers,computerlanguages
andoperatingsystems,introductiontobioinformatics,biologicaldatabases
anddataformats,datamining and retrievalsystems,nomenclatureof
nucleotidesandaminoacids,scopeandapplicationofbioinformatics.

 Databases-NCBI,EMBL,DDBJ,Genbank,Pubmed,Patentdatabases,
TAIR,PDB,ATIDB).

 Onlinetools-BLAST,ORFfinder,Primer3,proteinmotifandstructure
predictiontools;VectorNTI,DNASTAR.

 Bioinformaticsingenomesequencingandannotation.
 Fundamentalsofcomputerprogramming.
 ProgramminginPERL.
 Bioinformaticsindrugdesigningandmolecularmodeling.



 Structuralbioinformaticsanddrugdiscovery.



Papercode:BOT-305(P)
TotalMarks:100

Microbiologyandplantpathology
1.Isolationandpurecultureofmicrobesfrom soil,airandwater
2.Identificationandcharacterizationofisolatedpurecultures

3.Estimationofwaterquality

4.Identification and characterization of milk bacteria,nodule bacteria and

endophyticbacteria

5.Phosphatasetestforbacterialcontaminationofmilk

6.Gram staining,flagella staining,capsule staining and acid faststaining of

bacteria

7.Effectofphysicalandchemicalfactorsongrowthofmicrobes

8.Isolationandidentificationofpathogensfrom diseasedplantsavailableinAssam

9.Sporemeasurementandcameralucidadiagram

10.Tissuesectioninganddirectobservationofpathogenbystainingwithsuitable

dye

11.Separationofbiomoleculesbypaperandthinlayerchromatography

12.Collectionandstudyofsymptomsofplantsinfectedbyvirus,bacteriaandfungi.

MolecularBiology&PlantBiotechnology

1.Proteinisolationandgelelectrophoresis

2.GenomicDNAisolationandquantification

3.Plasmidisolationandrestrictionmapping

4.PCRreactionandgelelectrophoresis

5.Basiclaboratoryprinciplesandtechniquesofplanttissueculture.

8.Mushroom cultivation

9.PreparationofWinesfrom Grapes.

10.Experimenttodemonstratebiofuelextractionfrom plantsandmicrobesand
biogasproduction.

ReproductiveandDevelopmentalBotany

1.Preparationofpollengrainslidesfollowingdifferenttechniques;Identificationof

pollengrainsfrom air,lakemud,soil,honeyandcoalfollowingsuitablemethods;

invitrogerminationofpollengrainspollenviability.Preparationandsubmission

of20nos.ofpalynologicalanddifferentialystainedpermanentslidesshowing

differentanatomicalfeatures,asapartofpracticalrecordsintheexamination.

2.Studyofmicrosporogenesis,megasporogenesis,embryosacsandendosperms

withthehelpofpermanentslides.



Biostatistics&Bioinformatics

1.Toworkoutthemean,median,mode,range,standarddeviation,standarderror
andcovariance

2.ofanypopulationdata
3.Applicationoft-test,F-testandChi-squaretestforagivensetofdata
4.Drawingoflinegraphsandhistogramsfrom tabulateddata
5.Preparationofskeletonofanalysisofvarianceofthedesigns-Randomizedblock
6.design,split-plotandlatinsquaredesign
7.DataanalysisinSPSSsoftware
8.Allthetheoryclassesonbioinformaticsshouldbeconductedwiththeaidof

available
9.onlineandofflinebioinformaticaltools.
10.Sequencealignmentandhomologoussequencesearch
11.Sequenceannotationandgenepredictionwiththehelpofbioinformaticaltools.
12.Proteinmodelingandstructureprediction

Pharmacognosy
1.Microscopicstructureoftheplanttissues,testforoil:Mustard,coconut,
sunflower,castor.
2.Testforgums,resinsandtannins.
3.Experimenttodemonstrateessentialoilextractionfrom plants

PaperCode:306(Openelective)

Papertitle:PlantDiversity,Pharmacognosy,Ethnobotany

Unit-I

Plant biodiversity:Concept,utilization and concerns,status in India.

SustainableDevelopment:Basicconcepts.

Green revolution:Benefits and adverse consequences,innovations for

meetingworldfooddemands,GMO,biosafetyregulations.

Unit-II

Pharmacognosy: Scope,Nature and importance of Pharmacognosy;

Pharmacognosyasatoolforidentificationofcrudedrugsandprocessed

medicine.Introductiontothetechniqueforqualitycontrol,monitoringand

Regulation.TypesofAdulterationsandSubstitutionofDrugs.Sourcesof

contaminationofHerbaldrugs-Aflatoxins,HeavyMetals,Pesticides.

Unit-III



Ethnobotany:Historyandimportanceofethnobotany.Ethnobotanyasan

interdisciplinaryscience.MethodologyofEthnobotanicalstudies:a)Field

workb)Herbarium;Therelevanceofethnobotanyinthepresentcontext:Life

style,MaterialCulture and Indigenous Technology.Ethnic groups and

Ethnobotany:MajorandminorethnicgroupsandtheirlifestylesandMedico-

ethnobotanicalresourcesinIndiawithspecialreferencetoNEstates.

Optional–II(Elective-2):IPR,TRADITIONALKNOWLEDGE&ETHNOBOTANY

Unit-I

PrinciplesofIPRandPatentlaw,patentapplicationprocedure,TradeMark,

Copyright,EnforcementofIPR,InformationTechnologyrelatedIPR,Computer

software and IPR,Biotechnology and IPR,protection ofplantvarieties,

geographicalindicators,farmersright,resourcerights

Unit-II

TraditionalKnowledge:Concept&typesofTraditionalKnowledge,Holders

Protection,needforaSui-Generisregime,TKvsmodernknowledge,digital

library,biopiracy&bioprospecting.

Unit-III

Historyandimportanceofethnobotany,ethnomedicobotany,ethnozoology,

ethnoveterinary,ethnomusicology and ethnoagriculture and methods of

studies.TribalsofNEandtheirsocio-culturalpractices.



BOT-401
Optional-I:Angiosperm Taxonomy-I

Unit-I

BasicsofTaxonomy:Concept,AimsandPrinciples.ClassificatorySystems:

Pre-andPostDarwinianClassifications,Phenetic,Phylogenetic,Cladisticand

APG System,Alpha and Omega taxonomy,NumericalTaxonomy,The

componentsofsystematic,Majorobjectivesofsystematic.

Unit-II

ConceptofTaxa:Species,Genus,Family,MajorandInfraspecificcategories

Unit-III

ConceptofCharacters:Concept,Correlation,Weighing,variations,Isolation

andSpeciation.

Unit-IV

Nomenclature:History,Principles and Majorrules,Taxonomic hierarchy,

Typification,EffectiveandValidPublication,Authors’citation,Principlesof

PriorityandLimitations,Naminganew species;legitimacy;Synonyms,Draft

BiocodeandPhylocode.

Unit-V

Taxonomic Literature: Classical and recent literature, Journals and

taxonomicwebsites.

Unit-VI

Botanicalexploration in India:Contributionsmadeinearlierand recent

periods.

BOT-402

Optional-I:Angiosperm Taxonomy-II

Unit-I

Systematic evidence: Morphology, Anatomy, Palynology, Embryology,

Cytology,Phytochemistry,Serology

Unit-II

Biosystematics:Definition,importanceandcategories,majorareas.

Unit-III



Molecular Systematics:Diagnostic tools,Restriction Fragment Length

Polymorphism (RFLP's),Random Amplified Polymorphic DNA (RAPD),

PolymeraseChainReaction(PCR)analysis,specificapplicationsofRAPDin

molecularsystematics.

Unit-IV

Tools ofTaxonomy:Botanicalkeys,GIS.GPS,Remote sensing,Flora,

Manuals,checklist,annotedlist,revisionarystudy,worldflora,Indianflora,

preparationofflora

Unit-V

MaterialBasisoftaxonomy:Herbarium techniques:MethodsofCollection,

Identification and Documentation,source oftaxonomic materials,plant

introductionandacclimatization

Unit-VI

Computationand iData:Analysisofdata;commonlyavailablesoftware,

constructionofDendrogramsandCladograms

BOT-403

Optional-I::Angiosperm Taxonomy-III

Unit-I

Phytogeography:Concept,StaticandDynamicPhytogeography,Phytochoria

and botanicalprovincesofIndia;Majortheories,Ranges,Migrationand

Barriers,CentreofOrigin,Vicariance,Endemism,Hotspots,IUCNcategories,

Indiaasamegadiversitycountry

Unit-II

FloraofNorthEastIndia,Endemism,Exotics,RETPlants,theirmultiplication

andconservation.

Unit-III

BotanicalSurveyofIndia:History,Activities,Publications.

Unit-IV

HerbariaandBotanicGardens:Roleandimportanceofherbariaandgardens

intaxonomicstudies,majorHerbariaandBotanicGardens.

Unit-V

PhylogenyofAngiosperms:OriginofAngiosperms,Primitiveandadvanced

angiosperms,Evolutionarytrends

Unit-VI

PhylogenyandEvolutionoffollowingTaxa:

Magnoliales, Rananculales, Euphorbiales, Scrophulariales, Lamiales,

Asterales,Alismatales,Orchidales,Poales,Zingiberales.



BOT-404(P)

Optional-I::Angiosperm Taxonomy

1.FloristicsstudyofcertainsmallareainandaroundKokrajhar,making collection

oftheirownandfrom theseanalyticaldrawingshouldbemade

DetailedstudiesofTaxawithbotanicalkeys,analyticaldrawinganddescriptionand

Identificationuptotherankofspecies.

2.PracticesonNomenclaturalproblems

3.Writingexercise

4.Classificationexercise

5.Techniqueinmolecularsystematic.

6.Identificationoftaxa/Plantparts/herbarium specimens.

7.Ethnobotanicalstudyofthelocaltribes



BOT-401

Optional-II::Microbiology-I

Unit-I

Generalmicrobiology:Historyanddevelopmentofmicrobiologyasasubject,

scope

ofmicrobiology,microbiologyinhumanwelfare,bioterrorism.

Prokaryotes(cellstructureandreproduction,diversityandtaxonomy)and

eukaryotes (cellstructureanddiversity),New approachestobacterialtaxonomy,

Advantagesand limitationsofDNAandRNAsystematics

Unit-II

ControlofMicroorganisms:Physical,chemicaland biological;Antibiotics,
modeof actionofantibiotics,multidrug resistanceinbacteria,principlesof
microbialassay.

Unit-III

Virus:Processofinfection,functionofRNAandDNAinviruses,RNAas
genetic material,replicationofviruses,lyticandlysogeniccycleof
bateriophages.

Unit-IV

Microbialphysiology:Bioenergetics(principlesofbioenergeticsinformation
pathways),metabolism (catabolism ofglucose,fattyacidsandaminoacids;
biosynthesisofcarbohydrates,lipidsandaminoacids),growthandnutrition.

BacterialPhotosynthesis:Photosyntheticbacteria,bacterialpigments,CO2
fixation

Unit-V

MicrobialGenetics:geneticmaterials,nuclearDNA,chloroplastDNA,
mitochondrial DNA,plasmids,inheritanceoftraits,verticalandhorizontalgene
transfer,genesandchromosomes,DNAreplication,RNAtranscriptionandprotein
synthesis,genome evolution.

BOT-401

Optional-II::Microbiology-II

Unit-I

Microbialmolecularbiology:Geneticrecombination,conjugation,transduction



and transformationinbacteria,proteomics,transcriptomics,metabolomics,

genomics,generegulationinprokaryoteandeukaryotes,operonconcept(lac,

araandtrpoperons),onegenemanyenzymeconcept,promoter,enhancer,

repressor,negativefeedback,RNA processing (RNA capping,Poly(A)tail

formation,RNAsplicing)

Unit-II

Microbialbiotechnology:Microbialbiotechnologyforhumanwelfare,genetic

engineering – toolsand techniques,vectors(plasmids,bacteriophageand

otherviralvectors,cosmids,Tiplasmid,bacterialartificialchromosomesand

yeastartificialchromosome),cDNA andgenomicDNA library,genecloning,

expressionofclonedgenes,genetherapy,DNAfingerprinting,wholegenome

sequencingprojects,GMOs,microRNAs,RNAi

Unit-III

Medicalmicrobiology:Importanthumandiseasescausedbyvirus,bacteria,

fungiandprotozoa.Laboratorydiagnosesandcontrolofdiseasescausedby

Streptococcuspyogenes,Neisseriameningitidis,Corynebacterium,diphtheriae,

Clostridium tetani,Vibrio cholerae,Mycobacterium tuberculosis,Poliovirus,

Hepatitisvirus,immunodiagnostics,vaccination,autoimmunediseases.

Unit–IV
Immunolology:Theoriginofimmunology;Inherentimmunity;Humoralandcell
mediatedimmunity;Specificandnon-specificimmunity;Immuneresponses,
Primary and secondary lymphoid organs;Antigen;B and T cells and
Macrophages;Majorhistocompatibilitycomplex(MHC);Antibodies,synthesis
ofantibodyandsecretion;Polyclonalandmonoclonalantibody;Complement;
Antigen-antibodyreaction;Hypersensitivity;Autoimmunity;Graftversushost
reaction.Hybridomatechnique, advantagesandapplicationofmonoclonal
antibodies.

UNITV

Cancerbiology:Mutagensandcarcinogens,tumorcellsandgenetic

abnormalities,geneticrearrangementsinprogenitorcells,mechanism of

oncogeneactivation,tumorsuppressorgenes,cancerandcellcycle,virus

inducedcancer,metastasis,interactionofcancercellswithnormalcells,

Apoptosis,Tumorsuppressors,RBandp53protein,

DNAmethylationandcancer.

BOT-403

Optional-II:Microbiology-III

Unit-I

Microbialecology:

Interactionsamongmicrobialpopulation&withplantsandanimals.



Biotransformations:microbialdegradationofpesticidesandtoxicchemicals,

biodegradationoftheagriculturalresidues,bioremediationofcontaminated

soils,treatmentofsolidwaste,microbialinteractionwithxenobioticsand

inorganicpollutants.

Microbialcommunityinpetroleum;MOER,Microorganismsinmineraland

energyrecoveryandfuelandbiomassproduction.

.

Unit-II

Soilmicrobiology:Soilenvironment,microbialdiversity in soil,microbial

interaction insoil,cyclingofsoilnutrients,methodstodetectandquantifysoil

bacteriaandtheir functionalcharacterization, analysis of microbial

communitiesinsoil,soil metagenomics,biosensorstomonitorsoil health

andtoxicity,biopesticides,Soil suppressivenesstoplantdiseases.

Unit-III

Agriculturalmicrobiology:Agriculturallyimportantmicroorganisms;Biological

nitrogenfixation;rhizosphere,phyllosphere,phosphatesolubilizingmicrobes,

Plantgrowthpromotingrhizobacteria(PGPR),Microbialpesticides

Unit-IV
Industrialmicrobiology:Industrialimportanceofmicroorganisms,Typesof
Fermentationprocess,microbialbiomass,microbialenzymes,bioreactors,
isolation,preservationandmaintenanceofindustrialmicrobes,kineticsof
microbialgrowth in STR,microbialproducts,primary and secondary
metabolites,downstream processing,application and immobilization of
enzymes,selectionandstrainimprovementstrategies.

Industrialproductionof:

a)AminoAcid–GlutamicAcid.

b)Enzyme–Amylase
c)OrganicAcid–Lacticacid,Citricacid.
d)Biofuel–Bio-ethanol,bio-butanol.
g)Biopolymer–PHB,PLA.
h)SpecialCells–SCP,Baker’sYeast.
i)Bio-fertillizers

Unit-V
Food microbiology: Importance of studying food and dairy
microbiology.Primarysourcesofmicroorganismsinfoods.Factorsinfluencing
microbialgrowth in foods -extrinsic and intrinsic.Principles offood
preservation;preservationmethods– irradations,drying,heatprocessing,
chillingandfreezing,highpressure,modificationofatmosphereandchemical
preservatives.FermentedfoodproductsandNutritionalvalueoffermented
foods;Contaminationandspoilageoffruits,vegetables,meatandpoultry
products.Conceptofprebioticsandprobiotics.



BOT-404(P)
Optional-II::Microbiology

1.Isolationofspecificmicroorganismsusingspecificmedia

2.Stainingofbacterialspore,capsuleandflagella

3.Bacteriologicalwateranalysis

4.Isolationofanaerobicbacteria

5.Phosphatasetestformilk

6.Detectionoforganicacidsproducedbyfungibypaperchromatographymethod

7.Assessmentofantimicrobialactivityofsomemicrobesagainstsomepathogens

8.Biochemicaltests(phosphatase,urease,nitratereductase,cellulase)forthe
activityofmicrobes

9.Fermentationofcarbohydrates

10.Studyofmicroflorafrom therhizosphereofagriculturallyimportantcrops

11.Mycorrhiza–sporepopulationandrootcolonization

12.Biochemicaltestsforidentificationofbacteria(catalse,IMViC,peroxidase,
nitratereductase,oxidase,etc)

13.Isolationandquantificationofplasmid/DNA/protein

14.Estimationoftotalproteins,phenolcoefficient,absorptionmaximaof
DNA/Protein

15.Studyofsymptomsandcausalorganismsofsomeimportantplantdiseases
prevalentinthestate



BOT-401
Optional-III::MycologyandPlantPathology

Unit-I
History and developmentofmycology,ultra structure offungalcell,cellular

organization offungi,dimorphism,Fungaltaxonomy:Differentgroupsoffungi,

speciesidentification and nomenclatureoffungi;systematicsand phylogenetic

relationshipamongdifferentgroupsoffungi;moderntrendsinidentificationand

classificationoffungi;Alliedfungi

Unit-II

Fungalreproduction:differentmodeofreproductioninfungi,differentreproductive

structures,parasexuality,degeneration ofsex,heterothallism,Fungalgenetics:

Inheritance,complementation,incompatibility.

Unit-III

Fungalphysiology,growth,nutrition,developmentand reproduction offungi,

metabolism infungi,nutritionalspecializationinparasiticfungi,

Unit-IV

Ecologyoffungi,distributionoffungi,roleoffungiinbiogeochemicalcycling,fungi

ofterrestrialandaquaticenvironments,fungiofextremeenvironments,interaction

offungiwithotherorganisms

Economicimportanceoffungi,fungiasasourceofvitamins,aminoacids,organic

acids,enzymesandproteins,Ecologicalservices

Unit-V

Fungalbiotechnology:yeastasmodelorganism,fungalwholegenomesequencing,

genetically modified fungi, fungi as biocontrol agent (Mycoherbicides,

Mycofungicides,Myconematicides),Edibleandpoisonousmushrooms,cultivationof

mushrooms,economicvalueofmushrooms



BOT-402
Optional-III::MycologyandPlantPathology

Unit-I

Theconceptofdiseasesinplants,historyofplantpathology,roleoffungiandother

organismsascausesofplantdiseases,lossescausedbyplantdiseases,pathology

in 21th centuryand beyond,plantpathologytodayand future direction,plant

pathologyasprofession

Unit-II

Diagnosis ofplantdiseases,Koch’s postulate and germ theory ofdiseases,

Parasitism and disease development,pathogenecityand hostrange,stagesof

developmentanddiseasecycle,symptomsofplantdiseases,disseminationofplant

pathogens,

UNIT-III

Diseases and changes in plant physiologicalfunctions like photosynthesis,

movementofwater,respiration,permeability ofcellmembrane,growth and

transcriptionandtranslation.

Unit-IV

Geneticsofplantdiseases,genesanddiseasevariabilityinorganisms,mechanism

ofvariability,types ofplantresistance to pathogens,Genetics ofVirulence in

pathogensandresistanceinhostplants,signaltransductionbetweenresistantand

pathogenicity genes.Enzymes,toxins and growth regulators in plantdisease

development,environmentalimpact on the development of plant diseases,

environmentalfactorsthataffectplantdiseases.

Unit-V

Epidemiology and disease forecasting,Effects of environmentalfactors on

epidemiology;Controlofplantdiseases,chemicalandbiologicaldiseasecontrol,

integrateddiseasemanagement(IDM),IDM inimportantcrops-rice,wheat,cotton,

sugarcane,chickpea,mustard,pulses,andvegetablecrops

Symptomatology,disease cycle,controlmeasures and managementofsome

importantplantdiseasesofAssam causedbyfungi,bacteria,virus,nematode,fungal

likeorganismsandflagellateprotozoa.

AerobiologyandPlantdiseases:Airmicroflora,airsamplingtechniques,factors

affectingthedistributionofairmicroflora,air-borneplantdiseases,aero-allergens



BOT-403
Optional-III::MycologyandPlantPathology

UnitI

Defencemechanismsinplants,structuralandchemicaldefenses,defensethrough

lack ofessentialfactors,induced structuraland biochemicaldefenses,plant

immunization,systemicacquiredresistance,Inducedresistance,plantibodies

UnitII

Biotechnologyandplantdiseases– resistantgeneidentificationandinsertionin

suitable hostfor crop improvement,strategies for developmentof disease

resistanceinplants;GMO(bt-cotton,bt-brinjal,bt-chickpea);Useofimmunological

techniquesinplantpathology.

Unit-IV

Soilborne diseases:Soilas an environmentforplantpathogens,nature and

importanceofrhizosphereandrhizoplane,rootexudates,andsoilandrootborne

pathogens.Inoculum potentialanddensityinrelationtohostandsoilvariables;

Associativeandantagonisticeffects;Suppressivesoils,biologicalcontrol-concepts

andpotentialitiesformanagingsoilbornepathogens.

Unit-V

Seedpathology:Historyandeconomicimportanceofseedpathology;Morphology

andanatomyofinfectedseeds;Diseasedevelopmentinseedandseedling,seedto

planttransmissionofpathogens.Seedcertificationandtolerancelimits,Quarantine

andSPSunderWTO;Evolutionaryadaptationsofcropplantstodefendseedinvasion

byseed-bornepathogens;Epidemiologicalfactorsinfluencingthetransmissionof

seed-bornediseases,forecastingthroughseedborneinfection.Toxicmetabolites

affecting seed quality and its impacton human,animaland plant health,

managementofseed-bornepathogen/diseasesand procedureforhealthyseed

production,seedhealthtestingandmethodsfordetectingseedmicroorganisms.

Unit-V

Quarantineandseedcertification:Definitionofpest,pesticidesandtransgenicsas

perGovt.notification;relativeimportance;quarantine–domesticandinternational.

Quarantinerestrictionsinthemovementofagriculturalproduce,seedsandplanting

material;History ofquarantine legislations,PQ Order2003;Identification of

pest/diseasefreeareas;Symptomaticdiagnosis81andothertechniquestodetect



pest/pathogen infestations; VHT and other safer techniques of

disinfestation/salvagingofinfectedmaterial.



BOT-404(P)
Optional-III::MycologyandPlantPathology

1.Studyofvegetativeandreproductivestructureofdifferentfungalspecimens

2.Studyofdiseasesymptomsandcausalorganisms

3.Isolationandidentificationofpathogenfrom diseasedplantmaterials

4.Stainingofbacterialflagella,sporeandcapsule

5.Invitroinhibitionofplantpathogensbydifferentplantextracts

6.Estimationofsporepopulationandrootcolonizationofmycorrhiza

7.Extractionofcellulase/pectinase/xylanasefrom diseasedplants

8.ProvingofKoch’spostulateatleastonedisease

9.Studyoftheeffectoffungicidesandplantextractsonthegerminationandgrowth
ofplantpathogenicfungi

10.Isolationandenumerationofmicrobesfrom soilsamples

11.Studyofeffectofphysicalandchemicalfactorsonthegrowthofplant
pathogens.

BOT-401
Optional-IV::PlantEcology

Unit-I
DevelopmentofecologyinIndiafrom ancienttorecenttimes,evolutionary

ecology,Interaction ofecologicalfactors in the environment.Principles

pertainingtolimitingfactors.Biogeochemicalcycles.

Unit-II

Populationconcepts-characteristics,dynamicsandcontrol.mechanismsof

population regulation,habitat specific demography,population viability

analysis.Speciesinteractions-typesofinteractions,interspecificcompetition,

herbivory,carnivory,symbiosis,allelopathy,weed-cropinterference.Concept

ofmetapopulation – demes and dispersal,interdemic extinctions,age

structuredpopulations.Ecologicalamplitudeofaspeciesandadaptation-

ecads,ecotypes,ecospecies.

Unit-III

Conceptsofcommunityandcontinuum;analysisofcommunities(analytical

andsyntheticcharacters);communitycoefficients;interspecificassociations;

ordination;conceptofecologicalniche,speciesdiversity(α,β,γ).

Unit-IV

Vegetation development, temporal changes (cyclic and non-cyclic);

mechanism ofecologicalsuccession (relay floristics and initialfloristic



composition;facilitation,tolerance and inhibition models);changes in

ecosystem propertiesduringsuccession.

Unit-V

Principles and basic concepts ofremote sensing;application ofremote

sensinginenvironmentalstudies:landusemapping,forestsurvey,habitat

analysis,watermanagement,droughtmonitoringandfloodstudies,wetland

survey,rainfallestimation,pollution studies,soilconservation,watershed

managementandvegetationmapping.

Unit-VI

GeographicalInformationSystem (GIS)-basicprinciplesandtechniques,

types ofgeographicaldata;data structure;vectorand rasterdata:their

advantages and disadvantages;Input,verification,storage and outputof

geographicaldata;Importance of GeographicalInformation System in

environmentalstudies.GlobalPositioning System (GPS):basicprinciples,

Applicationsinecologicalstudies.

BOT-402
Optional-IV::PlantEcology

Unit-I

Ecosystem organization-structure and functions;Terrestrialand aquatic

ecosystems,primaryproduction(methodsofmeasurement,globalpattern,

controlling factors);energy dynamics (trophic organization,energy flow

pathways,ecologicalefficiencies);litterfallanddecomposition(mechanism,

controllingfactors);ecosystem nutrientcyclesandnutrientbudgeting.

Unit-II

Ecosystem stability- Concept (resistance and resilience); ecological

perturbations(naturalandanthropogenic)andtheirimpactonplantsand

ecosystems;ecologyofplantinvasion;Wetlandsanditsimportance.

Unit-III

Introduction and elements of system ecology; ecosystem modeling,

conceptualmodel,workingmodel,auxiliaryvariableandforestersdiagram.

Basicconceptsto statisticalecology,fundamentalknowledgeon pattern

analysis,clusteranalysisandordination.



Unit-IV

Introduction to conservation ecology-principles,postulates and ethics,

geneticvariationanditsloss,variationinnaturalpopulations,Speciesand

habitatconservation-prioritizingspeciesandhabitat,protectedareanetworks;

major approaches to their management, Indian case studies on

conservation/managementstrategy.

Unit-V

Methodsforbiodiversitymonitoring,megadiversityzonesand hotspots;

biodiversityandecosystem services-provisioning,regulating,supportingand

cultural;threatstobiodiversity:Causesofbiodiversityloss,speciesextinction,

vulnerabilityofspeciestoextinction,IUCNthreatcategories,Reddatabook;

keystoneandflagshipspecies.

Unit-VI

Biodiversityactandbiodiversityactionplan;IPRs,nationalandinternational

programs forbiodiversity conservation,wildlife values and eco-tourism,

wildlifedistributioninIndia,problem inwildlifeprotection,roleofWWF,WCU,

CITES,TRAFFIC.

BOT-403
Optional-IV::PlantEcology

Unit-I

Scope of environmentalmanagement,basic concepts of sustainable

development,advantages of environmentalmonitoring,deterioration of

environmentalqualitywithreferencetoanthropogenicimpact;methodsof

assessmentofenvironmentalquality;Shortterm studies/surveys;Rapid

assessment;Continuousshortandlongterm monitoring;generalguidelines

forthepreparationofenvironmentalimpactstatement.

Unit-II

Effectofpollution on waterquality,on phytoplankton productivity;bio-

indicatorsofwaterpollution.biologicaltreatmentofwastewater.Acidrainand

itsimpactonsoilfertility,riversandlakes;itseffectsonplants,leafinjury,

buffering,reproduction;forestdecline.Biomonitoringofairpollution,active

andpassivemonitoring;airpollutiontoleranceindices;controlofairpollution



byplants,greenbeltdesign.Plantindicators.

Unit-III

Environmentalproblems ofNE India with specialreference to shifting

cultivation,deforestation,opencastcoalmining,oilexploration,encroachment,

flood,erosion,landslidesetc.;wetlands,itsbenefits,causesofdegradation

anditsconsequences

Environmental Policies and Regulations.Evolution of International

Environmental Policies.Environmental Movement in India.International

Environmental Treaties and Conventions.Objectives and Provisions of

EnvironmentalActsandRulesofIndia.IBP,MAB.

Unit-IV

Concepts of ecologicalrestoration,aims and strategies;ecosystem

reconstruction,majortoolsused in restoration,restoration ofbiological

diversity-Acceleration ofecologicalsuccession,reintroduction ofbiota;

restorationofdegradedecosystems-Forest,grasslandandlakeincluding

contaminatedsoils,minespoilsetc.

Unit-V

Bioremediation,biotransformation,biodegradationandphytoremediation,In

situandExsitupractices.Useofmicrobes(algae,bacteriaandfungi)and

plantstocheckbiodegradation,biotransformation;wastewatertreatment

usingaquaticplants;rootzonetreatment.Ecologicaltechniquesforbio-

wasteande-wastemanagement.



BOT-404(P)
Optional-IV::PlantEcology

1.Determinationoflightintensity,relativehumidity,windspeed,maximum and
minimum temperatureatdifferenttimesoftheday.

2.Determinationofamountofrainfall.

3.Mappingofvegetation

4.Analysisofedaphiccharacters-soilprofile,texture,soilmoisture,waterholding
capacity,porosity,pH,organicmattercontent,quantitativeestimationofN,P,K,Na,
CaandC:N.

5.Determinationofcarbonates,nitrates,chlorides,basedeficiencybyrapidsoiltest
method.

6.Analysisofwaterquality-DO,COD,BOD,pH,hardness,alkalinity,conductivity,free
CO2,chloride,phosphate.

7.Estimationoflittercontributionindifferentforeststands;estimationoflitter
decompositionratebylitterbagtechnique,soilrespiration.

8.Determination ofIVI;life-form and biologicalspectrum;phenology;diversity
indicesinvariousplantcommunities.

9.Determinationofgrossandnetprimaryproductivityofaquaticecosystem bylight
anddarkmethod;estimationofphytoplanktonbiomassintermsofchlorophyll.

10.TostudyprimaryproductivityforherbaceouscommunitybyHarvestmethod;
LeafAreaIndex.

11.Tofindoutseedoutputandreproductivecapacityofherbaceousplants.

12.Tofindoutallelopathiceffectsofweedsoncultivatedplants.

13.Morpho-anatomicalvariationofplantspeciesasaffected byenvironmental
changes.

14.Ecologicaldatacollectionforcomputeruse.

BOT-401
Optional-V:AdvancedPlantPhysiologyandBiochemistry

Unit-1

Membranetransportandtranslocationofwaterandsolutes:Mechanism of

xylem andphloem transport,phloem loadingandunloading,passiveandactive

solutetransport,membranetransportofproteins.Rootmicrobeinteractionsin

facilitatingnutrientuptake.

Unit-II

Nitrogenandsulphurmetabolism:Nitrogenfixation,nitrogenase,“nif”genes,



regulationofnitrogenfixation,productsofnitrogenfixationandtheirtransport,

mechanism of nitrate uptake and reduction, transamination, nitrogen

metabolism inrelationto photosynthesisandrespiration.Sulphateuptake,

transport,reductionandassimilation.

Unit-III

Phosphorusnutrition – Formsofphosphorusin soil.Phosphorusuptake,

factorscontrolling‘P’uptake,‘P’fractionsinplants.RoleofPyrophosphatein

plantmetabolism.

Unit-III

Thefloweringprocess:Photoperiodism anditssignificance,endogenousclock

anditsregulation,floralinductionanddevelopment-geneticandmolecular

analysis,roleofvernalization.

Unit-IV

Post-harvestphysiology:Ripening offruitand its regulation,post-harvest

management.Metabolism ofleafyvegetablesduringstorage.Abriefideaabout

roleoftissueculture,andmutantsinphysiologicalstudies.

Unit-V

Stressphysiology:Plantresponsestowaterdeficit,salinity,metalionstress,

freezing and heatstress,effectofelevated CO2 concentration on plant

metabolism,Oxidativestress-Generationofreactiveoxygenspecies,Effectof

ROSonmetabolism,ROXdetoxificationmechanismsinplants.Bioticstress-

effectoffungalinfection on plantmetabolism;transgenic approach to

overcometheabioticstressinplants.

Unit-VI

Signaltransduction:Overviews,receptors and G-proteins,phospholipids

signaling,role ofcyclic nucleotides,Calcium-Calmodulin cascade,protein

kinases and phosphatases, specific signaling mechanisms. e.g., two

componentsensor–regulatorsystem inbacteriaandplants.

BOT-402

Optional-V:AdvancedPlantPhysiologyandBiochemistry

Unit-I



Respiration and lipid metabolism:Overview ofplantrespiration,anaerobic

respiration,modernconceptofelectrontransportandATPsynthesis;glycolysis

inplantsanditsregulation;regulationofpentosephosphatepathwayandTCA

Cycle;inhibitorofrespiration,glyoxylatecycle,synthesisofmembranelipids,

structurallipidsandstoragelipidsandtheircatabolism,gluconeogenesis.

Unit-II

Photochemistryandphotosynthesis:Evolutionofphotosyntheticapparatus,

photosyntheticpigmentsandlightharvestingcomplexes,photo-oxidationof

water,mechanism ofelectronandprotontransport,carbonassimilation-the

Calvincycle,Rubisco,significanceofphotorespiration.RegulationofPCRCycle

andC4Pathway,RUBISCO andPEP Case,C3–C4intermediates,ecological

significanceandmodificationofCAM.

Unit-III

Carbohydrate metabolism:Regulation ofstarch and sucrose biosynthesis,

Synthesisanddegradationofcellulose.Abriefideaofpectinbiosynthesisand

enzymesinvolvedinpectindegradation.

Unit-IV

Organicacidmetabolism:Metabolism androlesofoxalicacid,ascorbicacid

andmalicacid.

Unit-V

Secondarymetabolites:ShikimatePathwayand itsrolein biosynthesisof

SecondaryMetabolites.Biosynthesisofterpenes,phenolsand nitrogenous

compoundsandtheirroles.

Unit-VI

Phosphorusnutrition – Formsofphosphorusin soil.Phosphorusuptake,

factorscontrolling‘P’uptake,‘P’fractionsinplants.RoleofPyrophosphatein

plantmetabolism.

BOT-403

Optional-V:AdvancedPlantPhysiologyandBiochemistry



Unit-I

Growthandmorphogenesis:Meristemsinplantdevelopment;developmentof

plantorgans:root,stem,leafandflower;photomorphogenesis:phytochromes

and cryptochromes and theirphotochemicaland biochemicalproperties;

phytochromebiosynthesis,cellularlocalization,roles,mechanism ofactionof

photomorphogeneticreceptors.

Unit-II

Plantdevelopments:Biochemicalchanges during developmentofseeds;

phototropism,geotropism and nasticmovements;ripening offruitand its

regulation;metabolism ofleafyvegetablesduringstorage.

Unit-III

SenescenceandPCD-Biochemicalchangesduringsenescenceofleavesand

petalsandregulationofsenescence.ProgrammedCellDeath.

Unit-IV

Enzymekinetics:Km value,enzymeinhibition,factorsresponsibleforenzyme

interaction,abzymeandribozyme.

Unit-V

Abriefideaaboutroleoftissueculture,andmutantsinphysiologicalstudies.

Unit-VI

Plant Growth Regulators –Biosynthesis and mechanism of action of

Phytohormones:auxin,gibberellin,cytokinin,ethyleneandABA.A briefidea

aboutdiscovery,role and possible mechanism ofaction ofTriacontanol,

Brassins,Salicylicacid,JasmonatesandPolyamines.Abriefideaaboutroleof

plantgrowthretardants-CCC,Maleichydrazide,TrizolesandTIBA.

BOT-404(P)

Optional-V:AdvancedPlantPhysiologyandBiochemistry

1.Estimationofstarch,Ascorbicacid,Polyphenols,Cellulose.

2.StudyofOxalicacidaccumulationinleaftissue.

3.Hormonalregulationofleafandpetalsenescence.

4.Studyofchangesinstarch/proteincontentduringseeddevelopment.

5.Studyoflipidaccumulationduringdevelopmentofoilseeds.

6.TostudytheeffectofdifferentPGRsonseedlinggrowth



7.Sugarandaminoacidsanalysisofphloem sap,withpaperchromatography.

8.DeterminationofChlorophylla/bratioofC3andC4plants.

9.Estimationofnitrateindifferentplantparts.

10.StudyofeffectofPEGinducedwaterstressonseedgermination

11.MeasurementofRWCandOsmoticpotential

12.Studyofprotein/aminoacidprofileinplantsunderstress.

13.Studyofeffectoffungalinfectiononperoxidaseactivity.

14.Study offree radicals scavenging enzymes,Catalase and superoxide

dismutase.

15.Studyoffreeproleinaccumulationinplantsunderstress.

16.Studyofseedgerminationunderstresscondition.



BOT-401

Optional-VI::Cytology,GeneticsandPlantBreeding

Unit-I

Cellarchitecture and function:The evolution ofcell;Membrane structure;Cell

signaling;Cytoskeleton:The nature of cytoskeleton;Intermediate Filaments;

Microtubules;Celldivisioncycle;cell-divisioncontrolinmulticellularanimals.

Unit-II

Chromosomestructureand organization:Chromatin structure,nucleosomaland

higher order structures,morphology and basic functions of chromosomes:

karyotyping,chromosome banding,chromosome labelling,in situ hybridization,

chromosomepainting.

Unit-III

Genomeorganizationinviruses,prokaryotesandeukaryotes;Organizationofnuclear

and organellargenomes;c-value paradox;repetitive DNA,satellite DNAs and

interspersed repeated DNAs;fine structure ofgene,splitgenes,pseudogenes,

overlappinggenesandmultigenefamilies.

Unit-IV

Epigenetics:from phenomenontofield,abriefhistoryofepigenetics-overview and

concepts;chromatin modifications and theirmechanism ofaction,conceptof

‘histone-code’ hypothesis, epigenetics in Saccharomyces cerevisiae,

heterochromatinformation,andgenesilencinginDrosophilla.

Unit-V

GeneMutationanditsmechanism;molecularbasisofgenemutations.DNAdamage

andrepair;mechanism oftranspositioninprokaryotes,molecularnatureanduseof

transposableelementsineukaryotes;controllingelementsinmaize,DrosophilaP

element.

Unit-VI

Geneticdiversity,geneticdistanceandphylogeneticanalysis;originandevolutionof

gene;rate of molecular evolution-amino acids and nucleotide substitutions,

synonymouscodon,moleculardivergenceandmolecularclock;originofnewgenes

andproteins;geneduplicationanddivergence.



BOT-402
Optional-VI::Cytology,GeneticsandPlantBreeding

Unit-I
RNA molecules and processing:Structure and processing ofmessengerRNA,
transferRNA,ribosomalRNA,smallinterferingRNAsandmicroRNAs,regulation
through RNA processing and decay,alternative splicing,mRNA stability,RNA
interference(RNAi).
Unit-II
Transcription: RNA polymerase subunits, different sigma factors, initiation,
elongation and termination (rho-dependentand independent)ofRNA synthesis;
antitermination,attenuation;eukaryoticpromoters,enhancers,transcriptionfactors,
RNApolymerases;translation:inprokaryotesandeukaryotesandtheirregulation,
processingofmRNAfortranslation.Operonconceptinprokaryotes.
Unit-III
Metagenomics:From genomicstometagenomics,16SrRNAanalysisandculturing,
culture independentinsight,sequence baseanalysis,functionalbased analysis,
heterologousexpression,globalimpactofmetagenomics.
Unit-IV
Techniquesinmoleculargenetics:Electrophoresis,restrictiondigestion,ligation,
DNAprobesandhybridization,DNAcloning,vectors,genomicandcDNAlibrary,PCR
amplification,nested PCR,forensics and PCR,DNA sequencing,comparative
genome analysis, protein analysis, SDS-PAGE, protein purification with
chromatographicsystem,monoclonalantibodyandhybridomaTechnology,blotting
techniques,modelorganismsinmolecularbiology.
Unit-V
Genomeanalysis:Geneandproteinsequencedatabanks.Accesstosequence
databases on the Internet,Sequence analysis,multiple sequence alignment,
homologyandanalogy,patternrecognition,analysispackage;insilicocomputational
techniquesforgenefunctions;HumanGenomeProject,Othersequencedgenomes,
High-throughputanalysisgenefunctions,SingleNucleotidePolymorphisms.
Unit-VI
Genetic engineering and public concerns:Plantgenetic engineering future -
geneticallyengineeredfoods;molecularfarmingandplantibodies,antisenseRNA
technology;ethicalandenvironmentalconcernsongeneticengineeringofplants;
biosafetyissuesrelatedtogeneticallymodifiedorganisms.



BOT-403
Optional-VI::Cytology,GeneticsandPlantBreeding

Unit-I
Principles ofplantbreeding:Principles involved in breeding and maintaining
economic crops;alternative approaches through hybridization and selection;
conceptsinimprovementofmajorcropspecies;historicallyimportantbreeding
methodsandnewapproaches;polyploidyinheritance,self-incompatibility.
Unit-II
Quantitativeandevolutionarygenetics:Polygenicinheritance;QTLmappingusing
molecularmarker,population statistics;heritability;measurementofheritability;
PopulationGenetics:populations,genepool,genefrequency;Hardy-Weinberglaw;
theHardy-Weinbergequilibrium.
UnitIII
Chromosomevariationinhigherplants:Haploidproductionsystem,parthenogenesis
and apogamy,meiosis in haploid,chromosome pairing in monoploid,breeding
application of haploid.Aneuploidy:trisomic,tetrasomic,nullisomic and their
significanceingeneticstudies.Mutationincropimprovement:actionofphysicaland
chemicalmutagens.
Unit-IV
Planttransformationtechniques:Cloningofplantcellsandmanipulationofplant
genes;Agrobacterium mediated gene transfer-biologyand molecularbasis of
Agrobacterium mediated planttransformation and its application,directgene
transfermethods;developmentofplantvectorsfortransformationandfeatures.
Unit-V
Plantgeneticengineering:Cropimprovement,herbicideresistance,insectresistance,
virusresistance,toleranceofenvironmentalextremesin crops-drought,cold,
salinity,flooding,heavymetal;plantasbioreactors(molecularfarming).
Unit-VI
Plantcell,tissueand organ cultures:Micropropagation and clonalpropagation.
Synthetic seeds;protoplast culture and somatic hybridization;nuclear and
cytoplasmichybrids;somaclonalvariation,DNA-microchipinplanttissueculture
industry.

BOT-404(P)
Optional-VI:Cytology,GeneticsandPlantBreeding

1.Preparationofsmearsandsquashesfrom pollenmothercellsandroottipsusing
suitablestainingtechniques.

2.Studiesonsomespecialchromosomalstaining techniquesforchromosome
banding.

3.Preparationofkaryotypesandidiogramsfrom polarview ofmitoticmetaphase
stage.

4.Studiesofchiasmafrequenciesinmeiosiscelldivision.

5.Studiesofnaturalandinducedchromosomalaberrations.

6.Studiesofeffectsofcolchicinesonpolyploidy.

7.Emasculationandartificialhybridization.



8.IsolationofgenomicDNAfrom plantmaterials,purification,estimation,separation
withgelelectrophoresisanddocumentations.

9.Workingoutofgeneticalproblems.

10. Introduction to NCBI databases, BLAST: BLASTn, BLASTp, sequence
manipulation,multiplesequencealignment,primerdesigning,phylogeneticanalysis,
proteinmodellingandproteinstructureanalysis.


