


VI PLANTPATHOLOGY

COURSESTRUCTURE–ATAGLANCE

CODE COURSETITLE CREDITS

PLPATH501* MYCOLOGY 2+1

PLPATH502* PLANTVIROLOGY 2+1

PLPATH503* PLANTBACTERIOLOGY 2+1

PLPATH504* PRINCIPLESOFPLANTPATHOLOGY 3+0

PLPATH505* DETECTIONANDDIAGNOSISOFPLANTDISEASES 0+2

PLPATH506 PRINCIPLESOFPLANTDISEASEMANAGEMENT 2+1

PLPATH507 DISEASESOFFIELDCROPSANDVEGETABLES 2+1

PLPATH508 DISEASESOFFRUITSANDORNAMENTALCROPS 2+1

PLPATH509 DISEASESOFPLANTATIONCROPS,SPICESAND 2+1

MEDICINALPLANTS

PLPATH510 SEEDHEALTHTECHNOLOGY 2+1

PLPATH511 CHEMICALSINPLANTDISEASEMANAGEMENT 2+1

PLPATH512 ECOLOGYANDMANAGEMENTOFSOIL-BORNEPLANT 2+1

PATHOGENS

PLPATH513 DISEASERESISTANCEINPLANTS 2+0

PLPATH514 INSECTVECTORSOFPLANTVIRUSESANDOTHER 1+1

PATHOGENS

PLPATH515 BIOLOGICALCONTROLOFPLANTDISEASES 2+1

PLPATH516 INTEGRATEDDISEASEMANAGEMENT 2+1

PLPATH517 MUSHROOM PRODUCTIONTECHNOLOGY 2+1

PLPATH518 EPIDEMIOLOGYANDFORECASTINGOFPLANT 2+1

DISEASES

PLPATH519 POSTHARVESTDISEASES 2+1

PLPATH520 PLANTQUARANTINE 2+0

PL.PATH.521 EXTENSIOPNPLANTPATHOLOGY 1+1

PLPATH591 MASTER’SSEMINAR 0+1

PLPATH599 MASTER’SRESEARCH 20

Ph.DCourses



PLPATH601 ADVANCEDMYCOLOGY 2+1

PLPATH602 ADVANCEDVIROLOGY 2+1

PLPATH603 ADVANCEDBACTERIOLOGY 2+1

PLPATH MOLECULARBASISOFHOST-PATHOGEN 2+1

604** INTERACTION

PLPATH605 PRINCIPLESANDPROCEDURESOFCERTIFICATION 0+1

PLPATH691 DOCTORALSEMINARI 0+10

PLPATH692 DOCTORALSEMINARII 0+1

PLPATH699 DOCTORALRESEARCH 45

*CompulsoryforMaster’sprogramme;

CompulsoryforPh.D.programme;
$Cross-listedwithEntomology
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1.PLPATH501 MYCOLOGY 2+1

Objective

Tostudythenomenclature,classificationandcharactersoffungi.

Theory

UNITI

Introduction,definitionofdifferentterms,basicconcepts.

UNITII

Importanceofmycologyinagriculture,relationoffungitohumanaffairs,history
of

mycology.

UNITIII

Conceptsofnomenclatureandclassification,fungalbiodiversity,reproductionin
fungi.

UNITIV

Thecomparativemorphology,ultrastructure,charactersofdifferentgroupsof
fungiuptogenericlevel:(a)Myxomycotaand(b)Eumycota-
i)Mastigomycotinaii)Zygomycotina,iii)Ascomycotina,iv)Basidiomycotina,v)
Deuteromycotina.Lichenstypesandimportance,

fungalgeneticsandvariabilityinfungi.

Practical

Detailedcomparativestudyofdifferentgroupsoffungi;collection,
identificationandpreservationofspecimens.Isolationandidentificationof
plantpathogenicfungi.

SuggestedReadings

AinsworthGC,SparrowFK&SusmanHS.1973.TheFungi–An

AdvancedTreatise.Vol.IV(A&B).AcademicPress,NewYork.

AlexopoulosCJ,MimsCW &BlackwellM.2000.IntroductoryMycology.5thEd.
JohnWiley&Sons,NewYork.

Dube,H.C.2005.anIntroductiontoFungi.VikasPublishingHousePvt.Ltd.New
DelhiMehrotraRS&ArnejaKR.1990.AnIntroductoryMycology.WileyEastern,



NewDelhi.

SarbhoyAK.2000.TextbookofMycology.ICAR,NewDelhi.

SinghRS.1982.PlantPathogens–TheFungi.Oxford&IBH,NewDelhi.

WebsterJ.1980.IntroductiontoFungi.2ndEd.CambridgeUniv.
Press,Cambridge,NewYork.

2.PLPATH502 PLANTVIROLOGY 2+1

Objective

Toacquaintwiththestructure,virus-vectorrelationship,biologyand
managementofplantviruses.

Theory

UNITI

Historyofplantviruses,compositionandstructureofviruses.Theoriginand
evolution

ofvirus.

UNITII

Symptomatologyofimportantplantviraldiseases,transmission,chemicaland
physicalproperties,hostvirusinteraction,virusvectorrelationship.UNITIII

Virusnomenclatureandclassification,genomeorganization,replicationand
movementofviruses.
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UNITIV

Isolationandpurification,electronmicroscopy,proteinandnucleicacidbased
diagnostics.

BioassayofPlantVirusesandserologicalproperties.

UNITV

Mycoviruses,phytoplasmaarboandbaculoviruses,satelliteviruses,satellite
RNAs,

phages,viroids,virusoids,prions.Principlesoftheworkingofelectron-microscope
and

ultra-microtome.

UNITVI

Originandevolution,mechanism ofresistance,geneticengineering,ecology,
andmanagementofplantviruses.

Practical

Studyofsymptomscausedbyviruses,transmission,assayofviruses,physical
properties,purification,methodofraisingantisera,serologicaltests,electron
microscopyandultratomy,PCR.

SuggestedReadings

BosL.1964.SymptomsofVirusDiseasesinPlants.Oxford&IBH.,NewDelhi.

BruntAA,KrabtreeK,DallwitzMJ,GibbsAJ&WatsonL.1995.VirusofPlants:

DescriptionsandListsfrom VIDEDatabase.CABI,Wallington.

GibbsA&HarrisonB.1976.PlantVirology-ThePrinciples.EdwardArnold,
London.

HullR.2002.Mathew’sPlantVirology.4thEd.AcademicPress,NewYork.

Noordam D.1973.IdentificationofPlantViruses,MethodsandExperiments.
Oxford&IBH,NewDelhi.

Smith.K.M.(1972)Atextbookofplantvirusdiseases.LongmanHarlow.

Walkey,D.G.A.1985.AppliedPlantVirology.Heinemann,London

3.PLPATH503PLANTBACTERIOLOGY 2+1



Objective

Toacquaintwithplantpathogenicprokaryote(procarya)andtheirstructure,
nutritionalrequirements,survivalanddissemination.

Theory

UNITI

Historyandintroductiontophytopathogenic procarya,viz.,
bacteria,phytoplasma,

spiroplasmasandotherfastidiousvascularbacteria.Importanceof
phytopathogenic

bacteria.

UNITII

Evolution,classificationandnomenclatureofphytopathogenicprocaryaand
important

diseasescausedbythem.

UNITIII

Growth,nutritionrequirements,reproduction,preservationofbacterialcultures
andvariabilityamongphytopathogenicprocarya.UNITIV

Generalbiologyofbacteriophages,Lform bacteria,plasmidsandbdellovibrios.

UNITV

Procaryoticinhibitorsandtheirmodeofactionagainstphytopathogenicbacteria.

UNITVI

Survivalanddisseminationofphytopathogenicbacteria.68
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Practical

Isolation,purification,identificationandhostinoculationofphytopathogenic
bacteria,staining methods,biochemicaland serologicalcharacterization,
isolationofplasmidanduseofantibacterialchemicals/antibiotics.

SuggestedReadings

GotoM.1990.FundamentalsofPlantBacteriology.AcademicPress,NewYork.
JayaramanJ&VermaJP.2002.FundamentalsofPlantBacteriology.Kalyani
Publ.,Ludhiana.

MountMS&LacyGH.1982.PhytopathogenicProkaryotes.Vols.I,II.Academic
Press,NewYork.

VermaJP,VarmaA&KumarD.(Eds).1995.DetectionofPlantPathogensand
theirManagement.AngkorPubl.,NewDelhi.

VermaJP.1998.TheBacteria.MalhotraPubl.House,NewDelhi.

4.PLPATH504 PRINCIPLESOFPLANTPATHOLOGY 3+0

Objective

TointroducethesubjectofPlantPathology,itsconceptsandprinciples.

Theory

UNITI

Importance,definitionsandconceptsofplantdiseases,historyandgrowthof
plantpathology,bioticandabioticcausesofplantdiseases.UNITII

Growth,reproduction,survivalanddispersalofimportantplant
pathogens,roleof

environmentandhostnutritionondiseasedevelopmentEpidemiology,
yieldloss

assessment/phytopathometry.

UNITIII

Hostparasiteinteraction,recognitionconceptandinfection,symptomatology,
disease

development-roleofenzymes,toxins,growthregulators;defensestrategies-
oxidative



burst;Phenolics,Phytoalexins,PRproteins,Elicitors.Alteredplantmetabolism
as

affectedbyplantpathogens.

UNITIV

Geneticsofresistance;‘R’genes;mechanism of genetic variation
inpathogens;

molecularbasisforresistance;marker-assistedselection;geneticengineeringfor
disease

resistance,physiological specialization , races ,
parasexuality, saltation, adoption,

mutation,hybridization.

UNITV

Diseasemanagementstrategies.

SuggestedReadings

AgriosGN.2005.PlantPathology.5thEd.AcademicPress,NewYork.

HeitefussR&WilliamsPH.1976.PhysiologicalPlantPathology.SpringerVerlag,
Berlin,NewYork.

MehrotraRS&AggarwalA.2003.PlantPathology.2ndEd.Oxford&IBH,New
Delhi.

SinghRS.2002.IntroductiontoPrinciplesofPlantPathology.Oxford&IBH,New
Delhi.

SinghDP&SinghA.2007.DiseaseandInsectResistanceinPlants.Oxford&
IBH,NewDelhi.

UpadhyayRK&MukherjeeKG.1997.ToxinsinPlantDisease
DevelopmentandEvolvingBiotechnology.Oxford&IBH,NewDelhi.
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Vidhyasekaran,P.2004.ConciseencyclopediaofPlantPathology.VikasBooks
Pvt.NewDelhi

5.PLPATH505 DETECTIONANDDIAGNOSISOF 0+2

PLANTDISEASES

Objective

Toimparttrainingonvariousmethods/techniques/instrumentsusedinthe
studyofplantdiseases/pathogens.

Practical

UNITI

MethodstoproveKoch’spostulateswithbiotrophandnecrotrophpathogens,
pureculturetechniques,useofselectivemediatoisolatepathogens.

UNITII

Preservationofplantpathogensanddiseasespecimens,useof
haemocytometer,micrometer,centrifuge,pHmeter,cameralucida.UNITIII

Microscopictechniquesandstainingmethods,fluorescentmicroscopy,phase
contrastmicroscopy,chromatography,useofelectronmicroscope,
spectrophotometer,ultracentrifugeandelectrophoreticapparatus,disease
diagnostics,serologicalandmoleculartechniquesfordetectionofplant
pathogens.Evaluationoffungicides,bactericidesetc.;fieldexperiments,data
collectionandpreparationofreferences.

SuggestedReadings

Aneja,K.R.2003.ExperimentsinMicrobiology,PlantPathologyand

Biotechnology(4
thedition

)NewAgeInternational(P)Ltd.Publishers,NewDelhi.

BaudoinABAM,HooperGR,MathreDE&CarrollRB.1990.LaboratoryExercises
inPlantPathology:AnInstructionalKit.ScientificPubl.,Jodhpur.Chakravarti
BP.2005.MethodsofBacterialPlantPathology.Agrotech,UdaipurDhingraOD
&SinclairJB.1986.BasicPlantPathologyMethods.CRCPress,London,Tokyo.

FoxRTV.1993.PrinciplesofDiagnosticTechniquesinPlantPathology.CABI
Wallington.



MathewsREF.1993.DiagnosisofPlantVirusDiseases.CRCPress,BocaRaton,
Tokyo.

PathakVN.1984.LaboratoryManualofPlantPathology.Oxford&IBH,New
Delhi.ForsterD&TaylorSC.1998.PlantVirologyProtocols:From Virus
IsolationtoTransgenicResistance.MethodsinMolecularBiology.Humana
Press,Totowa,NewJersey.

MatthewsREF.1993.DiagnosisofPlantVirusDiseases.CRCPress,Florida.

Noordam D.1973.IdentificationofPlantViruses,MethodsandExperiments.Cent.

Agic.Pub.Doc.Wageningen.

TrigianoRN,Windham MT&Windham AS.2004.PlantPathology-Conceptsand
LaboratoryExercises.CRCPress,Florida.

Vishunavat,K.,Kolte,S.J.2005.EssentialsofPhytopathologicaltechniques,
KalyaniPublishers,Noida
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6.PLPATH506PRINCIPLESOFPLANTDISEASEMANAGEMENT 2+1

0bjectives

Toacquaintwithdifferentstrategiesformanagementofplantdiseases.

Theory

UNITI

Principlesofplantdiseasemanagement–managementthroughregulatory
measures,culturalandbiologicalmethodsofplantdiseasecontrol.UNITII

Importanceandhistoryofchemicalandbotanicalmethodsofplantdisease
anagement..Foliage,seedandsoilapplicationofchemicals,roleofstickers,
spreadersandotheradjuvants,healthvis-a-visenvironmentalhazards,
residualeffectsandsafetymeasures.Chemotherapy.Fungicideformulations.
Modeofactionoffungicides,antibioticsandantiviralchemicals,Fungicide
resistancemanagement.Integratedcontrolmeasuresofplantdiseases.
DiseaseresistanceandmolecularapproachfordiseasemanagementUNITIII

Physicalmethodsandintegratedapproachesinplantdisease
management.Diseaseresistanceandbreedingforresistant
varieties.Immunisation,systemicacquiredresistanceanduseofplant
activators,Molecularapproahesofdiseasemanagement.

Practical

ProvingKoch’spostulates,Soilsolarization,Preparationofbotanicalsand
antiviralprinciples(AVP),Massproductionofbiocontrolagents,Familiarization
withcommonfungicides,preparationandapplication,Invitroandinvivo
evaluationofchemicalsagainstplantpathogens;EDandMICvalues,studyof
structuraldetailsofsprayersanddusters.

SuggestedReadings

Arjunan,G.,Karthikeyan,G.andDinakaran,D.2005.AppliedPlant
Pathology.AnbilDharmalingam AgriculturalCollegeandResearchInstitute,
T.N.A.U.,Thiruchirappalli.

Chaube,H.S.andPundhir,V.S.2005.CropDiseasesandtheirmanagement.
Prentice-HallIndia,NewDelhi.

FryWE.1982.PrinciplesofPlantDiseaseManagement.AcademicPress,New
York.

HewittHG.1998.FungicidesinCropProtection.CABI,Wallington.



MarshRW.1972.SystemicFungicides.Longman,NewYork.

NeneYL&ThapliyalPN.1993.FungicidesinPlantDiseaseControl.Oxford&
IBH,NewDelhi.

PaltiJ.1981.CulturalPracticesandInfectiousCropDiseases.Springer-Verlag,
NewYork.

Singh,R.S.2001.PlantDiseaseManagemenet.OxfordandIBHPublishingHouse
Co.

Pvt.Ltd.,NewDelhi.

VyasSC.1993HandbookofSystemicFungicides.Vols.I-III.TataMcGrawHill,
NewDelhi.

7.PLPATH507 DISEASESOFFIELDCROPSANDVEGETABLES 2+1

Objective

Toeducateaboutthenature,prevalence,etiology,symptomatologyfactors
affectingdiseasedevelopmentandcontrolmeasuresoffieldandmedicinal
cropdiseasesandgivingimportancetothecropsofKerala.
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Theory

UNITI

DiseasesofCerealcrops-wheat,oats,barley,rice,pearlmillet,sorghum,maize,
ragi

andotherminormillets.

UNITII

DiseasesofPulsecrops-gram,urdbean,mungbean,lentil,pigeonpea,soybean
and

cowpea.

UNITIII

DiseasesofOilseedcrops-rapeseedand mustard,sesame,linseed,sunflower,

groundnut,castor.

UNITIV

DiseasesofCashcrops-cotton,sugarcaneandtobacco.

UNITV

DiseasesofFodderlegumecrops-berseem andlucerne.

UNITVI

Nature,prevalence,factorsaffectingdiseasedevelopmentofbulb,leafy
vegetables,

bhindi,crucifers,cucurbitsandsolanaceaous vegetables.Diseases
of protected

cultivation.

UNITVII

Symptoms and management of diseases of different root,bulb,leafy
vegetables,bhindi,crucifers,cucurbitsandsolanaceaousvegetablecrops.

Practical

Detailedstudyofsymptomsandhostparasiterelationshipof
importantdiseasesofabovementionedcrops.Collectionand
drypreservationofdiseasedspecimensofimportantcrops.

SuggestedReadings

JoshiLM,SinghDV&SrivastavaKD.1984.ProblemsandProgressofWheat
PathologyinSouthAsia.MalhotraPubl.House,NewDelhi.



Peethambaran,C.K.,Girija,V.K.,Umamaheswaran,K.andGokulapalan,C.
2008.DiseasesofcropPlantsandtheirManangement.KeralaAgricultural
University,Vellanikkara,
Prakasam,V.Valluvaparidasan,V.Reguchander,t.,Prabakar,K.,Thiruvudainambi,S.
1997.FieldCropDiseases.A.E.Publication,Coimbatore

RangaswamiG.1999.DiseasesofCropPlantsinIndia.4thEd..PrenticeHallof
India,NewDelhi.

RicanelC,EganBT,GillaspieJrAG&HughesCG.1989.DiseasesofSugarcane,
MajorDiseases.AcademicPress,NewYork.

SinghRS.1998.PlantDiseases.7thEd.Oxford&IBH,NewDelhi.

SinghUS,MukhopadhyayAN,KumarJ&ChaubeHS.1992.PlantDiseasesof
InternatiobnalImportance.Vol.I.DiseasesofCerealsandPulses.PrenticeHall,
EnglewoodCliffs,NewJersey.

8.PLPATH508 DISEASESOFFRUITSANDORNAMENTALCROPS 2+1

Objective

Toacquaintwithdiseasesoffruits,plantation,ornamentalplantsandtheir
management.

Theory

UNITI

Introduction,symptoms and etiology ofdifferentfruitdiseases.Factors
affecting disease development in fruits like banana, mango, citrus,
papaya,pineapple,sapota,grapes,guavaandmanagementofthediseases.
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UNITII

Symptomsandetiologyofdifferentfruitdiseases.Factorsaffectingdisease
developmentinfruitslikeapple,pear,peach,plum,apricot,cherry,walnut,
almond,strawberry,ber,,fig,pomegranate,datepalm andmanagementofthe
diseases.UNITIII

Symptomsandlifecycleofpathogens.Factorsaffectingdiseasedevelopment
ofornamentalplants such as rose,jasmine,anthurium,orchids,heliconia,
gladiolus,tulip,carnation,marigold,chrysanthemum.foliage plants and their
management.

Practical

Detailedstudyofsymptomsandhostparasiterelationshipofrepresentative
diseasesoftheimportantfruitcropsandornamentals.Collectionanddry
preservationofdiseasedspecimensofimportantcrops.

SuggestedReadings

Chattopadyay,S.B. and Maity,S.1990.Diseases of betelvine and
spices.ICAR,NewDelhi.

GuptaVK&.SharmaSK.2000.DiseasesofFruitCrops.KalyaniPubl.,NewDelhi.

Peethambaran,C.K.,Girija,V.K.,Umamaheswaran,K.andGokulapalan,C.2008.

Diseases of Crop Plants and their Manangement.Kerala Agricultural
University,Vellanikkara

PathakVN.1980.DiseasesofFruitCrops.Oxford&IBH,NewDelhi.

SanthaKumari,P.(ed.)2004.AdvancesinthediseasesofPlantationcropsand
spices.IDBCo.Lucknow

SinghRS.2000.DiseasesofFruitCrops.Oxford&IBH,NewDelhi.

WalkerJC.2004.DiseasesofVegetableCrops.TTPP,India.

9.PLPATH509DISEASESOFPLANTATIONCROPS,SPICESAND 2+1
MEDICINALPLANTS

Objective

Toimpartknowledgeaboutsymptoms,epidemiologyofdifferentdiseasesof
plantationcrops,spicesandmedicinalplantsandtheirmanagement.



Theory

UNITI

Symptoms,modeofperpetuationofdiseasesofplantationcropssuchas
coconut,arecanut,oilpalm,cashew,cocoa,tea,coffee,rubberandtheir
management.UNITII

Symptoms,epidemiologyandmanagementofdiseasesofdifferentspicecrops
suchas

blackpepper,,cardamom gingerbetelvine,saffron,cumin,coriander,turmeric,
fennel,

fenugreek,treespices,andvanilla

UNITIII

Medicinalcrops-plantago,liquorice,mulathi,rosagrass,sacredbasil,mentha,
ashwagandha,Aloevera,thippali,kachalom andAdathoda

Practical

Detailed study ofsymptoms and hostpathogen interaction ofimportant
diseasesofvegetableandspicecrops.

SuggestedReadings

ChaubeHS,SinghUS,MukhopadhyayAN & KumarJ.1992.PlantDiseases
of

InternationalImportance.Vol.II.DiseasesofVegetableandOilseedCrops.
Prentice

Hall,EnglewoodCliffs,

NewJersey.

GuptaVK&PaulYS.2001.DiseasesofVegetableCrops.KalyaniPubl.,NewDelhi
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SherfAF & Mcnab AA.1986.Vegetable Diseases and theirControl.Wiley
InterScience,Columbia.

SinghRS.1999.DiseasesofVegetableCrops.Oxford&IBH,NewDelhi.

GuptaSK&ThindTS.2006.DiseaseProblem inVegetableProduction.Scientific
Publ.,Jodhpur.

Sohi,H.S.1992.DiseasesofornamentalplantsinIndia.ICAR,NewDelhi.

WalkerJC.1952.DiseasesofVegetableCrops.McGraw-Hill,NewYork.

10.PLPATH510 SEEDHEALTHTECHNOLOGY 2+1

Objective

Toacquaintwithseed-bornediseases,theirnature,detection,
transmission,epidemiology,impacts/losesandmanagement.

Theory

UNITI

Historyandeconomicimportanceofseedpathologyinseedindustry,plant
quarantine

andSPSunderWTO.Morphologyandanatomyoftypicalmonocotyledonousand

dicotyledonousinfectedseeds.

UNITII

Recentadvancesintheestablishmentandsubsequentcauseofdisease
developmentinseedandseedling.Localizationandmechanism ofseed
transmissioninrelationtoseedinfection,seedtoplanttransmissionof
pathogens.UNITIII

Seedcertificationandtolerancelimits,typesoflossescausedbyseed-borne
diseasesin

trueandvegetativelypropagatedseeds,evolutionaryadaptationsofcrop
plantsto

defendseedinvasionbyseed-bornepathogens.Epidemiologicalfactors
influencingthe

transmissionofseed-bornediseases,forecastingofepidemicsthroughseed-



borne

infection.

UNITIV

Productionoftoxicmetabolitesaffectingseedqualityanditsimpactonhuman,
animalandplanthealth,managementofseed-bornepathogen/diseasesand
procedure forhealthy seed production,seed health testing,methods for
detectingmicroorganism.

Practical

Conventionalandadvancedtechniquesinthedetectionandidentificationof
seed-borne fungi,bacteria and viruses.Relationship between seed-borne
infectionandexpressionofthediseaseinthefield.

SuggestedReadings

AgarwalVK&JBSinclair.1993.PrinciplesofSeedPathology.Vols.I&II,CBS
Publ.,NewDelhi.

HutchinsJD&ReevesJE.(Eds.).1997.SeedHealthTesting:ProgressTowards
the21stCentury.CABI,Wallington.

Maude,R.B.1995.Seedbornediseasesandtheircontrol.Horticultural
ResearchInternational.Wellsbourne,U.K.

PaulNeergaard.1988.SeedPathology.MacMillan,London.

SuryanarayanaD.1978.SeedPathology.VikashPubl.,NewDelhi.

11.PLPATH511CHEMICALSINPLANTDISEASEMANAGEMENT 2+1

Objective

Toimpartknowledgeontheconcepts,principlesandjudicioususeof
chemicalsinplantdiseasemanagement.
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Theory

UNITI

Historyanddevelopmentofchemicals;definitionofpesticidesandrelated
terms;

advantagesanddisadvantagesofchemicals.

UNITII

Classificationofchemicalsusedinplantdiseasecontrolandtheircharacteristics.

UNITIII

Chemicalsinplantdiseasecontrol,viz.,fungicides,bactericides,nematicides,
antiviral

chemicals,botanicalsandplantactivators.

UNITIV

Formulations,modeofactionandapplicationofdifferentfungicides;
chemotherapy

andphytotoxicityoffungicides.

UNITV

Handling,storageandprecautionstobetakenwhileusingfungicides;
compatibilitywithotheragrochemicals,persistence,cost-benefitratio,factor
affectingfungicides.

UNITVI

Generalaccountofplantprotectionappliances;environmentalpollution,
residuesandhealthhazards,fungicidalresistanceinplantpathogensandits
management.

Practical

Acquaintancewithformulationofdifferentfungicidesand plantprotection
appliances.Formulationoffungicides,bactericidesandnematicides;invitro
evaluationtechniques,preparationofdifferentconcentrationsofchemicals
includingbotanicalpesticidesbasedonactiveingredientsagainstpathogens;
persistence,compatibilitywith otheragro-chemicals;detection ofnaturally
occurringfungicideresistantmutantsofpathogen;methodsofapplicationof
chemicals.

SuggestedReadings



BindraOS&SinghH.1977.Pesticides-AnApplicationEquipment.Oxford&
IBH,NewDelhi.

NeneYL&ThapliyalPN.1993.FungicidesinPlantDiseaseControl.3
rd

Ed.
Oxford&IBH,NewDelhi.

TorgesonDC(Ed.).1969.Fungicides.Vol.II.AnAdvancedTreatise.Academic
Press,NewYork.

VyasSC.1993.HandbookofSystemicFungicides.Vols.I-III.TataMcGrawHill,
NewDelhi.

12.PLPATH512ECOLOGYANDMANAGEMENTOFSOIL-BORNE 2+1
PLANTPATHOGENS

Objective

Toprovideknowledgeonsoil-plantdiseaserelationship.

Theory

UNITI

Soilasanenvironmentforplantpathogens,natureandimportanceof
rhizosphereandrhizoplane,hostexudates,soilandrootinhabitingfungi.Types
ofbiocontrolagents.UNITII

Inoculum potentialanddensityinrelationtohostandsoilvariables,
competition,predation,antibiosisandfungistasis.
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UNITIII

Suppressivesoils,biologicalcontrol-conceptsandpotentialitiesformanaging
soilbornepathogens.Soilfungicides,persistenceoffungicidesinsoiland
microbialdegradation.

Practical

Quantificationofrhizosphereandrhizoplanemicroflorawithspecialemphasis
on pathogens;pathogenicitytestbysoiland rootinoculation techniques,
correlationbetweeninoculum densityoftestpathogensanddiseaseincidence,
demonstrationoffungistasisinnaturalsoils;suppressionoftestsoil-borne
pathogensbyantagonisticmicroorganisms.

SuggestedReadings

BakerKF&SnyderWC.1965.EcologyofSoil-bornePlantPathogens.JohnWiley,
NewYork.

CookRJ&BakerKF.1983.TheNatureandPracticeofBiologicalControlof
PlantPathogens.APS,StPaul,Minnesota.

GarretSD.1970.Pathogenic Root-infecting Fungi.Cambridge Univ.Press,
Cambridge,NewYork.

HillocksRJ&WallerJM.1997.Soil-borneDiseasesofTropicalCrops.CABI,
Wallington.

Parker CA,Rovira AD,Moore KJ & Wong PTN.(Eds).1983.Ecology
andManagementofSoil-bornePlantPathogens.APS,St.Paul,Minnesota.

13.PLPATH513 DISEASERESISTANCEINPLANTS 2+0

Objective

Toacquaintwithdiseaseresistancemechanismsinplants.

Theory

UNITI

Introductionand historicaldevelopment,dynamicsofpathogenicity,processof

infection,variabilityinplantpathogens,genecentresassourcesofresistance,
disease

resistanceterminology.



UNITII

Diseaseescapes,diseasetolerance,diseaseresistance,typesof
resistance,identificationofphysiologicalracesofpathogens,disease
progressioninrelationtoresistance,stabilizingselectionpressureinplant
pathogens.UNITIII

Hostdefencesystem,morphologicalandanatomicalresistance,preformed
chemicalsin

hostdefence,postinfectionalchemicalsinhostdefence,phytoalexins,
hypersensitivity

anditsmechanisms.

UNITIV

Gene-for-gene concept, protein-for-protein and immunization basis,
managementofresistancegenes.Strategiesforgenedeployment.Breedingfor
diseaseresistance

SuggestedReadings

DeverallBJ.1977.DefenceMechanismsinPlants.CambridgeUniv.Press,
Cambridge,NewYork.

Mills Dallice etal.1996.MolecularAspectsofPathogenicityand Resistance:

RequirementforSignalTransduction.APS,StPaul,Minnesota.

ParkerJ.2008.MolecularAspectsofPlantDiseasesResistance.BlackwellPubl.

RobinsonRA.1976.PlantPathosystems.SpringerVerlag,NewYork.

SinghBD.2005.PlantBreeding–PrinciplesandMethods.7thEd.KalyaniPubl.,
Ludhiana
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VanderPlankJE.1975.PrinciplesofPlantInfection.AcademicPress,New
York.VanderPlankJE.1978.GeneticandMolecularBasisofPlant
Pathogenesis.SpringerVerlag.NewYork.

Van derPlank JE.1982.HostPathogen Interactions in PlantDisease.
AcademicPress,NewYork.

VanderPlankJE.1984.DiseaseResistanceinPlants.AcademicPress,NewYork.

14.PLPATH514 INSECTVECTORSOFPLANTVIRUSESAND1+1
OTHERPATHOGENS

Objective

Toteachthestudentsaboutthedifferentgroupsofinsectsthatvectorplant
pathogens,vector-plantpathogen interaction,managementofvectors for
controllingdiseases.

Theory

UNITI

Historyofdevelopmentsintheareaofinsectsasvectorsofplantpathogens.
Important

insectvectorsandtheircharacteristics;mouthpartsandfeedingprocessesof
important

insectvectors.Efficiencyoftransmission.

UNITII

Transmissionofplantvirusesandfungalpathogens.Relationbetweenviruses
andtheir

vectors.

UNITIII

Transmissionofplantvirusesbyaphids,whiteflies,mealybugsandthrips.

UNITIV

Transmissionofphytoplasmaandfastidiousvascularbacteriabyleafhoppers
andplant

hoppers.

UNITV



Transmissionofplantvirusesbypsyllids,beetlesandmites.Epidemiologyand
managementofinsecttransmitteddiseasesthroughvectormanagement.

Practical

Identification ofcommon vectorsofplantpathogens-aphids,leafhoppers,
whiteflies,thrips,beetles,nematodes;culturing and handling ofvectors;
demonstrationofvirustransmissionthroughvectors-aphids,leafhoppersand
whiteflies.

SuggestedReadings

BasuAN.1995.Bemisiatabaci(Gennadius)-CropPestandPrincipalWhitefly
VectorofPlantViruses.Oxford&IBH,NewDelhi.

HarrisKF&MaramaroshK.(Eds.).1980.VectorsofPlantPathogens.Academic
Press,London.

Maramorosch K & HarrisKF.(Eds.).1979.LeafhopperVectorsand Plant
DiseaseAgents.AcademicPress,London.

YoudeoveiA&ServiceMW.1983.PestandVectorManagement
intheTropics.EnglishLanguageBooksSeries,Longman,London.

15.PLPATH515BIOLOGICALCONTROLOFPLANTDISEASES 2+1

Objective

Tostudyprinciplesandapplicationofecofriendlyandsustainablemanagement
strategiesofplantdiseases.
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Theory

UNITI

Conceptofbiologicalcontrol,definitions,importance,principlesofplant
disease

managementwithbioagents,historyofbiologicalcontrol,meritsand
demeritsof

biologicalcontrol.

UNITII

Typesofbiologicalinteractions,competition,mycoparasitism,
exploitation for

hypovirulence,rhizospherecolonization,competitivesaprophyticability,
antibiosis,

inducedresistance,mycorrhizalassociations,operationalmechanismsandits
relevance

inbiologicalcontrol.

UNITIII

Factors governing biological control, role of physical environment,
agroecosystem,operationalmechanismsandculturalpracticesinbiological
controlofpathogens,pathogens and antagonists and theirrelationship,
biocontrolagents,comparative approaches to biologicalcontrolofplant
pathogensbyresidentandintroducedantagonists,controlofsoil-borneand
foliardiseases.Compatibilityofdifferentbioagents.

UNITIV

Commercialproductionofantagonists,theirdeliverysystems,applicationand
monitoring,biologicalcontrolin IDM,IPM and organic farming system,
biopesticidesavailableinmarket.Qualitycontrolsystem ofbiocontrolagents.

Practical

Isolation,characterizationandmaintenanceofantagonists,methodsofstudy
ofantagonism andantibiosis,applicationofantagonistsagainstpathogenin
vitroandinvivoconditions.enumerationofsoilandbioformulations.

SuggestedReadings

CampbellR.1989.BiologicalControlofMicrobialPlantPathogens.Cambridge
Univ.

Press,Cambridge.



CookRJ&BakerKF.1983.NatureandPracticeofBiologicalControlofPlant
Pathogens.APS,St.Paul,Mennisota.

Dinakaran,D.Arjunanan,G.andKarthikeyan,G.2003.Biolgicalcontrolofplantdiseases.

AnbilDharmalingam AgriculturalCollege and Research Institute,T.N.A.U.,
Thiruchirappalli

FokkemmaMJ.1986.MicrobiologyofthePhyllosphere.CambridgeUniv.Press,
Cambridge.

Gnanamanickam SS (Eds).2002.BiologicalControlofCrop Diseases.CRC
Press,Florida.

HeikkiMT&HokkanenJamesM (Eds.).1996.BiologicalControl-Benefitsand
Risks.

CambridgeUniv.Press,Cambridge.

MukerjiKG,TewariJP,AroraDK&SaxenaG.1992.Recent
DevelopmentsinBiocontrolofPlantDiseases.AdityaBooks,New
Delhi.

16.PLPATH516 INTEGRATEDDISEASEMANAGEMENT 2+1

Objective

ToemphasizetheimportanceandneedofIDM inthemanagementofdiseases
ofimportantcrops.
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Theory

UNITI

Introduction,definition,conceptandtoolsofdiseasemanagement,components
ofintegrateddiseasemanagement-theirlimitationsandimplications.UNITII

DevelopmentofIDM-basicprinciples,biological,chemicalandcultural
management

ofdiseases.

UNITIII

IDM inimportantcrops-rice,wheat,coconut,cotton,sugarcane,chickpea,black
pepper,ginger,otherspices,rapeseed,mustard,pearlmillet,kharifpulses,
vegetablecropsandfruitcrops.

Practical

Application ofbiological,cultural,chemicaland biocontrolagents,their
compatibilityandintegrationinIDM;demonstrationofIDM inimportantcrops
asprojectwork.

SuggestedReadings

GuptaVK & SharmaRC.(Eds).1995.IntegratedDiseaseManagementand
PlantHealth.ScientificPubl.,Jodhpur.

Mayee CD,Manoharachary C,Tilak KVBR,Mukadam DS & Deshpande
Jayashree (Eds.).2004.BiotechnologicalApproaches for the Integrated
ManagementofCropDiseases.DayaPubl.House,NewDelhi.

SharmaRC & SharmaJN.(Eds).1995.IntegratedPlantDiseaseManagement.

ScientificPubl.,Jodhpur.

17.PLPATH517 MUSHROOM PRODUCTIONTECHNOLOGY 2+1

Objective

Todevelopmushroom cultivationskillsforentrepreneurial
activity.Historicaldevelopmentofmushroom cultivationandpresent
statusofmushroom industryinIndia.

Theory



UNITI

Historicaldevelopmentofmushroomcultivationand presentstatus,taxonomy,

classification,food,medicinalvalue,usesofmushroom,edibleandpoisonous

mushrooms.

UNITII

Lifecycleofcultivatedmushrooms,reproductionandstrain
improvement,maintenanceofpureculture,preparationofspawnandfacilities
requiredforestablishingcommercialspawnlab,projectformulationand
constructionofmushroom shedUNITIII

Preparationofsubstrateformushroom cultivation,long,shortandindoor
compostingmethods,formulaefordifferentcompostsandtheircomputation,
qualitiesandtestingofcompost,usesofspentmushroom compost/substrate.
UNITIV

Facilitiesforsetting up mushroom farm forseasonaland environmentally
controlcultivation,requirementand maintenance oftemperature,relative
humidity,CO2,ventilationincroppingrooms,cultivationtechnologyofAgaricus
bisporus, Pleurotus sp., Calocybe indica, Lentinus edodes, Volvariella,
AuriculariaandGanodermalucidum.
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UNITV

Insectpests,diseasesandabnormalitiesofcultivatedmushroom andtheir
management,postharvestprocessing and value addition,economics of
mushroom cultivation,biotechnologyandmushroom cultivation.

Practical

Preparationofspawn,compost,spawning,casing,harvestingandpostharvest
handlingofediblemushroom;identificationofvariouspathogens,competitors
ofvariousmushroom.

SuggestedReadings

ChadhaKL&SharmaSR.2001.AdvancesinHorticulture(Mushroom).Vol.XIII.

MalhotraPubl.House,NewDelhi.

ChangST&HaysWA.1997.TheBiologyandCultivationofEdibleMushrooms.

AcademicPress,NewYork.

ChangST& MilesPG.2002.EdibleMushroomsandtheirCultivation.CRC
Press,Florida.

KapurJN.1989.Mushroom Cultivation.DIPA,ICAR,NewDelhi.

DharBL.2005.CultivationTechnologyofHighTemperatureTolerantWhite
ButtonMushroom.DIPA,ICAR,NewDelhi.

18.PLPATH518EPIDEMIOLOGYANDFORECASTING 2+1

OFPLANTDISEASES

Objective

Toacquaintwiththeprinciplesofepidemiologyanditsapplicationindisease
forecasting.

Theory

UNITI

Epidemicconceptandhistoricaldevelopment,pathometryandcropgrowth
stages,

epidemicgrowthandanalysis.

UNITII



Commonandnaturallogrithms,functionfittingareaunderdiseaseprogresscurve
and

correctionfactors,inoculum dynamics,populationbiologyofpathogens,
temporal

spatialvariabilityinplantpathogens.

UNITIII

Survey,surveillanceandvigilance,croplossassessmentandmodels.

UNITIV

Principlesand pre-requisitesofforecasting,systemsand factorsaffecting
variouscomponentsofforecastings,someearlyforecasting,proceduresbased
onweatherand inoculum potential,modeling diseasegrowthand disease
prediction.

Practical

Measuringdiseases,sporedispersalandtrapping,weatherrecording,survey,
multiplicationofinoculum,computerizeddataanalysis,functionfitting,model
preparationandvalidation.

SuggestedReadings

CampbellCL&MaddenLV.1990.IntroductiontoPlantDiseaseEpidemiology.
JohnWiley&Sons.NewYork

CowlingEB&HorsefallJG.1978.PlantDisease.Vol.II.AcademicPress,New
York.LaurenceVM,GarethH&FrameVandenBosch(Eds.).TheStudyofPlant
DiseaseEpidemics.APS,St.Paul,Minnesota.

NagarajanS&MurlidharanK.1995.DynamicsofPlantDiseases.AlliedPubl.,
NewDelhi.
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ThreshJM.2006.PlantVirusEpidemiology.AdvancesinVirusResearch67,
AcademicPress,NewYork.

VanderPlankJE.1963.PlantDiseasesEpidemicsandControl.Academic
Press,NewYork.

ZadoksJC&ScheinRD.1979.EpidemiologyandPlantDiseaseManagement.
OxfordUniv.Press,London.

19.PLPATH519 POSTHARVESTDISEASES 2+1

Objective

To acquaintwith postharvestdiseases ofagriculturalproduce and their
ecofriendlymanagement.

Theory

UNITI

Conceptofpostharvestdiseases,definitions,importancewithreferenceto
environmentandhealth,principlesofplantdiseasemanagementaspreharvest
andpost-harvest,meritsanddemeritsofbiological/phytoextractsincontrolling
post-harvestdiseases.UNITII

Typesofpostharvestproblemsbothbybioticandabioticcauses,fructosphere
colonization,competitive,saprophyticability,antibiosis,inducedresistance,
microbialassociations,concept,operationalmechanismsanditsrelevancein
control.UNITIII

Factorsgoverningpostharvestproblemsbothasbioticandabiotic,roleof
physical

environment,agro-ecocystem leadingtoquiescentinfection,operational
mechanisms

andculturalpracticesinperpetuationofpathogens,pathogensandantagonistand
their

relationship,roleofbiocontrolagentsandchemicalsin controllingpost-harvest

diseases, comparative approaches to control of
plant pathogens by resident and

introducedantagonists.Isolation,characterizationandmaintenanceofpathogens,
roleof

differentstorage.



UNITIV

Integratedapproachincontrollingdiseasesandimprovingtheshelflifeof
produce,controlofaflatoxigenicand mycotoxigenicfungi,application and
monitoringforanyhealthhazard,knowledgeofCodexAlimentariousforeach
productandcommodity.

Practical

Isolation characterization and maintenance ofpathogens,role ofdifferent
storageconditionsondiseasedevelopment,applicationofantagonistsagainst
pathogensinvivoandinvitroconditions.Comparativeefficacyofdifferent
chemicals,fungicides,phytoextractsandbioagents.

SuggestedReadings

PathakVN.1970.DiseasesofFruitCropsandtheirControl.IBHPubl.,NewDelhi.

ChaddhaKL&PareekOP.1992.AdvancesinHorticultureVol.IV,MalhotraPubl.

House,NewDelhi.

20.PLPATH520 PLANTQUARANTINE 2+0

Objective

ToacquaintthelearnersabouttheprinciplesandtheroleofPlantQuarantinein
containmentofpestsanddiseases,plantquarantineregulationsandset-up.
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Theory

UNITI

Definitionofpest,pesticidesandtransgenics as per Govt.
notification; relative

importance;quarantine– domesticandinternational.Quarantinerestrictionsin
the

movementofagriculturalproduce,seedsandplantingmaterial;casehistoriesof
exotic

pests/diseasesandtheirstatus.

UNITII

PlantprotectionorganizationinIndia.Actsrelatedtoregistrationofpesticides
andtransgenics.Historyofquarantinelegislations,PQOrder2003.
EnvironmentalActs,Industrialregistration;APEDA,ImportandExportofbio-
controlagents.UNITIII

Identificationofpest/diseasefreeareas;contaminationoffoodwithtoxigens,
microorganismsandtheirelimination;Symptomaticdiagnosisandother
techniquestodetectpest/pathogeninfestations;VHTandothersafer
techniquesofdisinfestation/salvagingofinfectedmaterial.UNITIV

WTO regulations;non-tariffbarriers;Pestrisk analysis,good laboratory
practices for pesticide laboratories; pesticide industry; Sanitary and
Phytosanitarymeasures.

SuggestedReadings

RajeevK&MukherjeeRC.1996.RoleofPlantQuarantineinIPM.
AdityaBooks.

RhowerGG.1991.RegulatoryPlantPestManagement.In:
HandbookofPestManagementinAgriculture.2ndEd.Vol.II.(Ed.
DavidPimental).CRCPress.

21.PL.PATH.521EXTENSIONPLANTPATHOLOGY 1+1

Objective

TostudytheroleofPlantPathologyinagriculture,itssignificanceto
farmersandstudentsinagricultureandprogrammesrelatedtoagriculture.



Theory

UNITI

ImportanceofExtensionplantpathology,HistoryofEPPidentificationand
diagnosisofdiseasessymptomsofinfectious,fungal,viral,bacterial,
phytoplasmaldiseasesUNITII

Non-infectiousdiseases,deficiencydiseases,phanerorganicparasites,
diseasesduetoenvironmentalfactors,stepsindiagnosis,managementof
cropdiseases,preparationofexhibitsforfarm fairs,forfarm exhibitionsand
conductofagroclinicsUNITIII

Preparationofscientificarticlesforfarm journals,safeandappropriateuse
offungicides,formulation,applicationoffungicides,studyoffungicides,
botanicals,biopesticides,ppequipments,biocontrolagentsinplant
diseasescontrol,isolationofbniocontrolagents,massmultiplication,
formulation,deliveryandmushroom cultivation.

Practical

Fieldvisittostudythesymptom anddiagnosisofthevarious,field,vegetable
plantation,spicesandornamentalplants,preparationoffungicides,studyofpp
equipments,preparationofexhibitsforfarmclinics,exhibitions,articlewriting
forfarm journals,islationofbiocontrolagentsfrom rhizosphere,purification,
characterisation,massmultiplication,studyonmushroom culture.
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Suggestedreadings

AgriosGN2007PalantPathology7
th

Ed.AcademicPress,NewYork.

Barnes,L.W.1994.Theroleofplantclinicsindiseasediagnosisand
identification-ANorthAmericanPerspective.InAnn,Rev.Phytopath.,32:601-
609.

Bandion,HooperG.R,MathreD.E&CarrollR.B.1990.LaboratoryExercisesin
PlantPathology-AnInstructionalKit.ScientificPublication.Jodhpur.

CharlesChupp,1998.Manualofvegetableplantdiseases.DiscoveryPublishing
House,NewDelhi.

FoxRTV-1993PrinciplesofDiagnosticTechniquesinPlantPathologyCABI
Willington.

Horsfall,J.G1959.PlantPathology-Problemsandprogress:MaidsonUniv.W.S.
Horsfall,J.GandCowlingE.B.1977.Plantdiseases-Anadvancedtreatise.New
YorkPublishing,NewYork.

MathewsREF.1993.Diagnosisofplantvirusdiseases.CRCPress,Florida.
Vishanavat.K.Kolte,S.J.2005-EssentialsofPhytopathologicaltechniques.
KalyaniPublishers,Noida.



Ph.Dcourses

1.PLPATH601ADVANCEDMYCOLOGY 2+1

Objective

ToacquaintwiththelatestadvancesinMycology.

Theory

UNITI

Generalintroduction,historicaldevelopmentandadvancesinmycology.

UNITII

Recenttaxonomiccriteria,morphologicalcriteria forclassification.Serological,

Chemical(chemotaxonomy),MolecularandNumerical(Computerbased
assessment)

taxonomy.

UNITIII

Interactionbetweengroups:Phylogeny.Microconidiation,conidiogenesisand
sporulatingstructuresoffungiimperfecti.Morphologyandreproductionof
representativeplantpathogenicgenerafrom differentgroupsoffungi.Sexual
reproductionindifferentgroupsoffungi.Anamorph–teleomorphrelationships
UNITIV

Populationbiology,pathogenicvariability/vegetativecompatibility.

UNITV

Heterokaryosisandparasexualcycle.Sexhormonesinfungi.Pleomorphism
andspeciationinfungi.Mechanism ofnuclearinheritance.Mechanism ofextra
-nuclearinheritance.Biodegradation.Industrialusesoffungi.

Practical

Studyofconidiogenesis-phialides,porospores,arthospores.Studyoffruit
bodiesinAscomycotina.Identificationoffungiuptospecieslevel.Studyof
hyphalanastomosis.Morphologyofrepresentativeplantpathogenicgenera
from differentgroupsoffungi.Anamorph–teleomorphrelationships.



SuggestedReadings

AlexopoulosCJ,MimmsCW &BlackwellM.1996.IntroductoryMycology.John
Wiley&Sons,NewYork.

DubeHC.2005.AnIntroductiontoFungi.3rdEd.VikasPubl.House,NewDelhi.
KirkPM,CannonPF,DavidJC&StalpersJA.(Eds.).2001.Ainswsorthand
Bisby’sDictionaryofFungi.9thEd.,CABI,Wallington.

UlloaM &HanlinRT.2000.IllustratedDictionaryofMycology.APS,St.Paul,
Mennisota.

WebsterJ& WeberR.2007.Introductionto Fungi.CambridgeUniv.Press,
Cambridge.

2.PLPATH602 ADVANCEDVIROLOGY 2+1

Objective

Toeducateabouttheadvancedtechniquesandnewdevelopmentsinthefield
ofPlantVirology.

Theory

UNITI

Mechanism ofvirustransmissionbyvectors,virus-vectorrelationship,bimodal
transmission and taxonomyofvectors and viruses,vectorspecificityfor
classesofviruses,virusreplication,assemblyandarchitecture,ultrastructural
changesduetovirusinfection,variation,mutationandvirusstrains.
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UNITII

Immunoglobulinstructureandfunctionsofvariousdomains,methodsof
immunodiagnosis,hybridomatechnologyanduseofmonoclonalantibodiesin
identificationofvirusesandtheirstrains,PolymeraseChainReaction.UNITIII

Genomeorganization,replication,transcriptionandtranslationalstrategiesof
pararetrovirusesandgeminiviruses,satellitevirusesandsatelliteRNAgenome
organizationintobamo-,poty-,bromo,cucummo,ilarandtospoviruses.UNITIV

Geneexpressionandregulation,viralpromoters,molecularmechanism ofhost
virus

interactions,virus inducedgene,molecularmechanismofvectortransmission,

symptom expression,viroidsandprions.

UNITV

Geneticengineeringwithplantviruses,viralsuppressors,aRNA dynamics,
resistantgenes.Virusespotentialasvectors,geneticallyengineeredresistance,
transgenicplants.UNITVI

Techniquesandapplicationoftissueculture.Origin,evolutionand
interrelationshipwithanimalviruses.

Practical

Purification of virus(es), SDS-PAGE for molecular weight
determination,production ofpolyclonalantiserum,purification ofIgG and
conjugatepreparation,serologicaltechniques(i)DAC-ELISA (ii)DAS-ELISA
(iii)DIBA(iv)Westernblots(v)(ab)2-ELISA,vectortransmission(oneeachwith
aphid,leafhopperand whitefly),methodsforcollecting vectorsand their
maintenance,nucleic acid isolation,DOT-blot,southern hybridization,probe
preparationandautoradiography,PCRapplicationandviralgenomecloning,
sequencingannotationofgenes.

SuggestedReadings

Davies1997.MolecularPlantVirology:ReplicationandGeneExpression.CRC
Press,Florida.

Fauquetetal.2005.ViusTaxonomy.VIIIReportofICTV.AcademicPress,New
York.

GibbsA&HarrisonB.1976.PlantVirology-ThePrinciples.EdwardArnold,
London.

JonesP,JonesPG&SuttonJM.1997.PlantMolecularBiology:Essential



Techniques.

JohnWiley&Sons,NewYork.

KhanJA&Dijkstra.2002.PlantVirusesasMolecularPathogens.HowarthPress,
NewYork.

MaramoroschK,MurphyFA&ShatkinAJ.1996.AdvancesinVirusResearch.Vol.
46.

AcademicPress,NewYork.

Narayanasamy,P.andDoraiswamy,S.2003.Plantvirusesandviraldiseases.New
CenturyBookHouse(P)Ltd.,Chennai.

PironeTP &Shaw JG.1990.ViralGenesandPlantPathogenesis.Springer
Verlag,NewYork.

RogerHull2002.Mathew’sPlantVirology(4thEd.).AcademicPress,NewYork.

ThreshJM.2006.PlantVirusEpidemiology.Advancesin Virus Research67.

AcademicPress,NewYork.

3.PLPATH603 ADVANCEDBACTERIOLOGY 2+1

Objective

Toprovideknowledgeaboutthelatestadvancesinphytobacteriology.
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Theory

UNITI

Currentapproachesforthecharacterizationandidentificationof
phytopathogenicbacteria.Ultrastructuresandbiologyofbacteria.UNITII

Currenttrendsintaxonomyofphytopathogenicprocarya.

UNITIII

Roleofenzyme,toxin,expolysaccharide,polypeptidesignalsindisease
development.

Mechanism ofwilt(Ralstoniasolanacearum)development,mechanism of
softrot

(Erwiniaspp.)development,mechanism ofCrowngallformation
(Agrobacterium

tumefaciens).

UNITIV

Host-bacterialpathogeninteraction,quorum-sensingphenomenon,TypeIII
secretionsystem,HR/SRreactions,R-genes,Avr-genes,hrpgenes,Effector
protein.UNITV

Molecularvariabilityamongphytopathogenicprocarya andpossiblehost
defense

mechanism(s).Geneticengineeringformanagementofbacterialplant
pasthogens-gene

silencing,RNAtechnology.

UNITVI

Epidemiologyinrelationtobacterialplantpathogens.Developmentofdiagnostic
kit.

UNITVII

Beneficialprokaryotes-Endophytes,PGPR,phylloplanebacteriaandtheirrolein
diseasemanagement.Endosymbiontsforhostdefence.

Practical

Pathogenicstudiesandraceidentification;plasmidprofilingofbacteria;fatty
acidprofilingofbacteria;RAPD prolfilingofbacteriaandvariabilitystatus;
Endospore,Flagilerstaining;testforsecondarymetaboliteproduction,cyanides,



EPS,siderophore;specific detection of phytopathogenic bacteria using
species/pathovar specific primers. Basic techniques in diagnostic kit
development,moleculartoolstoidentifyphytoendosymbionts.

SuggestedReadings

DaleJW &SimonP.2004.MolecularGeneticsofBacteria.JohnWiley&Sons,
NewYork.

GarrityGM,KriegNR&BrennerDJ.2006.Bergey’sManualofSystematic
Bacteriology:TheProteobacteria.Vol.II.SpringerVerlag,NewYork.
Gnanamanickam SS.2006.Plant-AssociatedBacteria.SpringerVerlag,New
York.MountMS&LacyGH.1982.PlantPathogenicProkaryotes.Vols.I,II.
AcademicPress,NewYork.

SigeeDC.1993.BacterialPlantPathology:CellandMolecular
Aspects.CambridgeUniv.Press,Cambridge.

StarrMP.1992.TheProkaryotes.Vols.I–IV.SpringerVerlag,NewYork.

4.PLPATH604MOLECULARBASISOFHOST-PATHOGEN 2+1

INTERACTION*

Objective

Tounderstandtheconceptsofmolecularbiologyandbiotechnologyinrelation
tohost-pathogeninteractions.
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Theory

UNITI

ImportanceandroleofbiotechnologicaltoolsinPlantPathology-Basic
conceptsandprinciplestostudyhostpathogenrelationship.UNITII

Molecularbasisofhost-pathogeninteraction-fungi,bacteriaandviruses;
recognition

system,signaltransduction.

UNITIII

Inductionofdefenseresponses-pathogenesisrelatedproteins,HR,reactive
oxygen

species,phytoalexinsandsystemicacquiredresistance,ProgrammedCellDeath,
Viral

inducedgenesilencing.

UNITIV

Molecularbasisofgene-for-genehypothesis;R-geneexpressionand
transcription

profiling,mappingandcloningofresistance genes and
marker-aided selection,

pyramidingofRgenes.

UNITV

Biotechnologyanddiseasemanagement;developmentofdiseaseresistance
plants using genetic engineering approaches,differentmethods ofgene
transfer,biosafetyissuesrelatedtoGM crops.

Practical

Protein,DNAandRNAisolation,Plasmidsextraction,PCRanalysis,DNAand
Proteinelectrophoresis,bacterialtransformation.

SuggestedReadings

ChetI.1993.BiotechnologyinPlantDiseaseControl.JohnWiley&Sons,New
York.GurrSJ,McPohersenMJ&BowlosDJ.(Eds.).1992.MolecularPlant
Pathology-APracticalApproach.Vols.I&II,OxfordUniv.Press,Oxford.

MathewJD.2003.MolecularPlantPathology.BiosScientificPubl.,UK.

RonaldPC.2007.Plant-PathogenInteractions:Methodsin MolecularBiology.



HumanaPress,NewJersey.

StaceyG & Keen TN.(Eds.).1996.PlantMicrobe Interactions.Vols.I-III.
Chapman&Hall,NewYork;Vol.IV.APSPress,St.Paul,Minnesota.

5.PLPATH605 PRINCIPLESANDPROCEDURESOF 1+0

CERTIFICATION

Objective

Toacquaintwithcertificationproceduresofseedandplantingmaterial.

Theory

UNITI

Introductiontocertification.Internationalscenarioofcertificationandroleof
ISTA,EPPO,OECDetc.incertificationandqualitycontrol.UNITII

CasestudiesofcertificationsystemsofUSAandEurope.NationalRegulatory
mechanism and certification system including seed certification,minimum
seedcertificationstandards.Nationalstatusofseedhealthinseedcertification.
Methodsfortestinggeneticidentity,physical

purity,germinationpercentage,seedhealthetc.

UNITIII

Fixingtolerancelimitsfordiseasesandinsectpestsincertificationandquality
controlprogrammes.Methods used in certification ofseeds,vegetative
propagulesandinvitrocultures.Accreditationofseedtestinglaboratories.
Roleofseed/plantingmaterialhealthcertificationinnationalandinternational
trade.
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SuggestedReadings

AssociationofOfficialSeedCertifying

Agencies.http://www.aosca.org/index.htm.

HutchinsD&ReevesJE.(Eds.).1997.SeedHealthTesting:ProgressTowards
the21stCentury.CABI,UK.

ISHI-vegManualofSeedHealthTesting
Methods.http://www.worldseed.org/enus/
international_seed/ishi_vegetable.html

ISHI-FManualofSeedHealthTestingMethods.
http://www.worldseed.org/en-
us/international_seed/ishi_f.html

ISTASeedHealthTestingMethods.
http://www.seedtest.org/en/content---1--1132--241.html

TunwarNS&SinghSV.1988.IndianMinimum Seed
CertificationStandards.CentralSeedCertificationBoard,
Departmentof

AgricultureandCooperation,MinistryofAgriculture,GovernmentofIndia,New
Delhi.

USNationalSeedHealthSystem.http://www.seedhealth.org/

ListofJournals

AnnalsofAppliedBiology–CambridgeUniversityPress,London

AnnualReviewofPhytopathology–AnnualReviews,PaloAlto,
CaliforniaAnnualReviewofPlantPathology-ScientificPublishers,
Jodhpur

CanadianJournalofPlantPathology-CanadianPhytopathologicalSociety,Ottawa

IndianJournalofBiotechnology-NationalInstituteofScienceCommunicationand
InformationResources,CSIR,NewDelhi

IndianJournalofMycopathologicalResearch-IndianSocietyofMycology,Kolkata.

IndianJournalofVirology-IndianVirologicalSociety,NewDelhi
IndianPhytopathology-IndianPhytopathologicalSociety,New
Delhi



JournalofMycologyandPlantPathology-SocietyofMycologyandPlant
Pathology,Udaipur

JournalofPhytopathology-BlackwellVerlag,Berlin

Mycologia-NewYorkBotanicalGarden,Pennsylvania

MycologicalResearch-CambridgeUniversityPress,London

PhysiologicalMolecularPlantPathology-AcademicPress,London

Phytopathology-AmericanPhytopathologicalSociety,
USAPlantDisease-TheAmericanPhytopathological
Society,USA

PlantDiseaseResearch–IndianSocietyofPlantPathologists,
LudhianaPlantPathology-BritishSocietyforPlantPathology,
BlackwellPubl.ReviewofPlantPathology-CABInternational,
Wallingford

Virology-NewYorkAcademicPress

e-Resources

www.shopapspress.org

www.apsjournals.apsnet.
org
www.apsnet.org/journals
www.cabi_publishing.org

www.springer.com/life+Sci/agricultu
rewww.backwellpublishing.com

www.csiro.au

www.annual-reviews.org

SuggestedBroadTopicsforMaster’sandDoctoralResearch

Pathogenesisandcharacterizationofplant
pathogensSurveyandsurveillance

Inductionofresistanceusingbioticandabiotic
elicitorsVariabilityinplantpathogens
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Plant-Virus-Vectorrelationships

Genomeorganizationofplantpathogens

Dynamicsofplantpathogenpropagulesandtheir
biologyMoleculartoolsindiseasediagnosis

Molecularmechanismsofpathogenesisincropsand
seedsRhizospherein pathogenesisofseed-borne
plantpathogensTransgenicresistance

Developmentofdiseasepredictionmodelsindisease
forecastingIntegratedDiseaseManagement

MolecularTaxonomyofdifferentplant
pathogensDevelopmentofRapidDiagnostic
methods

DevelopmentandFormulationofImprovedBiocontrolAgent




