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CourseTitle :TropicalFruitProduction 

CourseCode :HOR501 

CreditHours (2+1) 
Noed of thecourse: 
Tropicalfruitsoccupyadistinctplaceinglobalfruitproduction. Apartfromecologicalspecificities, tropic 
alfruitsenjoyfavouramongmassesbeingde 
designed 
variousproductiontechnologiesoftropicalfruitsonsustainablebasis. 

ciousandnutritious. As such, the course has been 

update knowledge on to provide 

Objectiveofthecourse 
Toimpartcomprehensiveknowledgetothestudentsonculturalandmanagementpracticesforgrowingtr 
opicalfruits 
Thecourseisorganizedasfollows: 

No. Blocks Units 

Introduction IImportanccandBackground 
Agro-Techniques 

Propagation, PlantingandOrchardFloor 
Management 

IFlowering. Fruit-SetandHarvesting CropManagement 

Theory 
Blockl: Introduction 

Unitl:Importance Background: Importance, and distribution, and origin 

majorspecies,rootstocksandcommercialvarietiesofregional, nationalandinternationali 
mportance,eco-physiologicalrequirements. 

Block2: Agro-techniques 

Unit IPropagation, PlantingandOrchardFloor Management: Asexual andsexual methods of 

planting propagation, planting systems and 

densities, trainingandpruningmethods,rejuvenation, intercropping,nutrientmanageme 
nt, water management, fertigation, use of bio-fertilizers, roleofbio-

regulators, abioticfactorslimitingfruitproduction. 
Block3: CropManagement 

Unit 1:Flowering, Fruit-Set and Harvesting: Physiology of flowering. pollinationmanagement, 
fruit set and development, physiological disorders causesand remedies, crop 

regulation, quality improvement by managementpractices, maturity indices, 
harvesting 
andripeningtechniques, insectanddiseasemanagement. 

grading, packing storage 

Mango,Banana, Guava,Pineapple,Papaya,Avocado, Jackfruit, Annonas, Aonla, Ber, etc. 
Practicals 

Distinguishedfeaturesoftropicalfruitspecies,cultivarsandrootstocks(2); 
Demonstrationofplantingsystems,trainingandpruning(3); 
Handsonpracticesonpollinationandcropregulation(2); 
Leafsamplingandnutrientanalysis(3) 
Physiologicaldisorders-maladydiagnosis(1 ); 
Physico-chemicalanalysisoffruitqualityattributes(3): 
Field/Exposurevisitstotropicalorchards(1 ), 

Projectpréparationforestablishingcommercialorchards( 1) 
TeachingMethods/Activities 



Classroomlectures 
Laboratory/FieldPracticals 

StudentSeminars/Presentations 
FieldTours/Demonstrations 

Assignments 
Learningoutcome 
Thestudentsareexpectedtoequipthemselveswithknow-howonagro-
techniquesforestablishmentandmanagementofanorchardleadingtooptimumandqualityfruitproducti onoftropicalfruits. 
Suggested Reading 
BartholomewDP. Paull REandRohrbachKG.2002. 7hePineapple:Botany, Prodhuction,andUses. CABInternation 

al 

BoscTK.MitraSKandSanyal D 2002. Firuitsofindia Tropicaland'Sub-Tropical.3dEdn. 
NayaUdyog.Kolkata. 

Dhillon WS.2013.FruitProductioninlndia. NarendraPubl. House,NewDelhi. 
lycrCPAandKurianRM.2006.HighlDensityPlantinginTropicalFruits:PrinciplesandPractices. 1BDCPublishers 

NewDelhi. 

LitzRE.2009.TheMango:Botany.ProductionandUses.CABInternational.MadhawaRao VN. 
2013.Banana1CAR,NewDelhi. 

MidmorcD.2015.PrinciplesofT ropicalHorticulure.CABIntemational.MitraSKandSanyalD 
2013.Guava1CAR.NewDelhi. 
Morton JF. 2013. Fruits of Warm Climates. Echo Point Book Media, 
USANakasomeHYandPaullRE. 1998. TropicalFruits.CABInternational.PaullR EandDua 
rhoO 2011.TnopicalFruits(Vel. 1).CABntenationak 

RaniS.ShamaAand WaliVK.2018.Guava(PsidiumguajavalL.).Astral,NewDelhi.RobinsonJCandSaúcoVG.20 
10.BananasamdPlantains.CABIntcrnational. 

SandhuSandGiliBS.2013. PiysioiogicaiDisordersofFruiCrops.NIPA, NewDelhi.SchafferB,WolstenholmeB 
Nand WhileyAW.2013.7TheAvocado:Botany, Prodhuctionand 

Uses.CABIntemational. 

ShamaKKandSinghNP 2011.SoilandOrchardManagement. DayaPublishing House. New Delhi. 
ValaviSG. PeterkVandThottappilly G.2011.Thelackfruit StadiumPress. USA. 
CourseTitle :NutritionofFruitCrops 
CourseCode :HORS02 

CreditHours :(2+1) 
Need of thecourse? 

Nutrients play a significant role in almost every growh and development processdetermining 
vigour, yield and quality of fruits. Henceforth, a course is designed tohave an in depth study of 
various nutrients, their uptake and use efficiency inrealizingsustainablefruitproduction 
Objective ofthecourse 

ToacquaintwithprinciplesandpracticesinvolvedinnutritionoffruitcropsThecourseisorganizeda 
sunder 
No. Blocks Units 

Introduclion 

RequirementsandApplications 
NewerApproaches 

Theory 

GencralConceptsandPrinciples 
Diagnostics, EstimationandApplication 
IntegratedNutrientManagement(INM) 

Blockl: Introduction 

Unitl: GeneralConceptsandPrinciples:Importanceandhistoryofnutritionin fruit crops, essential 

plant plant 
nutrition,nutrientuptakeandtheirremovalfromsoi 

nutrients, factors affecting 

Block2: RequirementsandA pplications 

Unitl:Diagnostics, EstimationandApplication: Nutricntrequirements,rootdistributioninfruitcrops.s 
oilandfoliarapplicationofnutrientsinmajorfruitcrops, fertilizeruseeffigiency .Methodsa 



ndtechniquesforevaluatingtherequirementofmacro-andmiero 
elements,DiagnosticandinterpretationtechniquesincludinglDRIS Roleofdifferentmacr 
0-andmicro 

nutrients,theirdeficiencyandtoxicitydisorders.correctivemeasurestoovercomedeficie 
ncyandtoxicitydisorders. 

Block3: NewerApproaches 

Unit l:ntegrated Nutrient Management (INM): Fertigation in fruit crops, bio-

fertilizersandtheiruseinlNMsystems 

Visual identification of nutrient deficiency symptoms in fruit crops (2); 

Identificationandapplicationoforganic, inorganicandbio-fertilizers(1); 
Soil/tissuecollectionandpreparationformacro-andmicro-nutrientanalysis(1); 
Anaiysisofsoilphysicalandchemicalproperties-pH,EC,Organiccarbon(1); 
DeterminationofN,P, Kandothermacro-andmicronutrients(6); 
Fertigationinglasshouseandfieldgrownhorticulturalcrops(2) 
Preparationofmicro-nutrientsolutions,theirsprayandsoilapplications(2). 

TeachingMethods/Activities 
ClassroomLectures 

Laboratory/FieldPracticals 
StudentSeminars/Presentations 
FieldTours/Demonstrations 
Assignments 

Learningoutcome 
Aftersuccessfulcompletionofthecourse,thestudentswouldbeexpectedto 

Knowtheimportanceandvarioustypesofnutrientsandtheiruptakemechanisms 
Analysesoilandplantstatuswithrespecttovariousnutrients 
Makeuseofcorrectivemeasurestoovercomedeficiencyortoxicity 

SuzgestedReading 
AtkinsonD. JacksonJ EandSharplesRO. 1980.MineralNutritionofFruitT rees. Butcrworth 

-Heinemann. 

BouldC.HewitnEJandNecedhamP. 1983. DiagnosisofMinerallDisordersinPlantsVol. Principles. HerMajesty'sSt 
ationeryOffice.London. 

CookeGW.1972 Fertilizersformaximizingyield.GrenadaPublishingLtd. London. 
EpsteinE 1972 MineralNutritionofPlants:PrinciplesamdPerspectives.WileyEastemLtd KanwarJIS. 1976.SoilF 
ertility-ThearyndPractice. ICAR,Ne Delhi 
MarchnerHorst. 1995 MineralNuritionosHigherPlanis,2ndEd. Marschncr, AcadenmicPress 

Inc. SanDiego,CA. 
MengelKandKikbyEA. 1987. PrinciplesofPlantMurition 4mEd. Inicnational Potashlnstitute, Worblaufen-

Bem.Switzerland. 

PrakashM.2013. NutritionalDisorde rsinFruitCrops:DiagnosisandManagement.NIPA.NewDelhi. 
TandonHLS. 1992 ManagementofNutrientnteractionsinAgriculure. FertilizerDevclopmentandConsultationo 

rganization,NewDelhi. 

WcsiermanRL 1990.SoilTestingandPlantAnalysis,3raEd. SoilSeienceSociety of Amcrica, 
Inc.,Madison, WI. 

YawalkarKS.Agarwall PandBokdeS. 1972 MunuresamdFertlizers.3roEd.AgriHorticultural Publishing House Nagpur. 

Course Title Principlesand PracticesofOrganicFarming 
CourseCode :HORS03 

CreditHours :2+1 

Objectiveofthecourse 
Tostudytheprinciplesandpracticesoforganicfarmingforsustainablecropproduction. 

Theory 
Unitl 



Organic farming concept and detfinition, 
agncultureandfutureprospects:principlesoforganicagriculture;organicsandfarmingstandards;organ 

icfarmingandsustainableagriculture,selectionandconversionof land, soil and water management 

land use, conservation tillage; shelter zones,hedges.pasturemanagement, agro-forestry. 

its relevance to India and global 

Unitll 

Organic farming and water use efficiency: soil fertility, nutrient recycling, organicresidues, 

organic manures, composting, soil biota and decomposition of organicresidues, earthworms and 

vermicompost, green manures, bio-fertilizers and biogastechnology. 

Unitlll 

Faming systenis, selection of crops andcrop rotations, multiple änd relay 
croppingsystems, interCroppinginrelationtomaintenanceofsoilproductivity. 

UnitiV 
Controlofweeds,diseasesandinsectpestmanagement,biologicalagentsandpheromones,bio 

pesticides. 

Unit 
Socio-economicimpacts,marketingandexportpotential:inspection,certification, labelingandaccreditationp 

rocedures,organicfarmingandnationaleconomy. 

Practical 

Methodofmakingcompostbyaerobicmethod 

Mettiodofmakingcompöstöyañaerobicmethod 

Methodofmakingvermicompost 
Identificationandnurseryraisingofimportantagro-forestrytressandtressforshelterbelts 

Efficientuseofbiofertilizers, techniqueoftreatinglegumeseedswithRhizobium 

cultures,useofAzotobacter,Azospirillhum,andPSBculturesinfield 

Visittoabiogasplant 
Visittoanorganicfarm 
Qualitystandards, inspection,certificationandlabelingandaccreditationproceduresforfarmproduc 

efromorganicfarms 
Teachingmethods/activities 
ClassroomteachingwithAVaids,groupdiscussion, assignment. exposurevisit 

Learningoutcome 
Basicknowledgeonorganicfarmingforsustainableagricultureanddevelopment 

SuggestedReading 
AnanthakrishnanTN. (Ed.).1992.EmergingTrendsinBiologicalControlofPhytophagouslnsects.Oxford&IB 

H. 
GaurAC.1982 AMamualo/RuralComposting.FAO/UNDPR¢gional ProjcctDocument,FAO. 
JoshiM.2016New VistasofOrganicFarming.ScientificPublishers 
LampinN. 1990. Organic Farming. PressBooks, Ipswitch, UK. 

PalaniappanSPand AnanduraiK. 1999.Organickarming-1heoryandPractice. ScientificPubl. 

RaoBVVenkata. I995.SmallFarmerlkocusedIntegratedRurallDevelopment:Socio-economic 

EnvironmentandlegalPerspective: Publ.3, ParisaraprajnaParishtana, Bangalore. 
ReddyMV.(Ed.).1995.SoilOrganismsandliterlDecompositioninthe lropics.Oxford&IBH. 
SharmaA.2002 .HandBookofOrganicFarming. Agrobios. 
SinghSP.(Ed.). 1994.TechnologyforProductionofNaturalEnemies.PDBC, Bangalore. 
SubbaRaoNS.2002.SoilMicrobiology.Oxford&1BH. 

TrivediRN. 1993 ATextBookoflinvironmentalSciences,AnmolPubl. 
Veeresih GK.Shivashankar Kand SuiglacharMA. 1997.0rgunickurming8 
andSustainableAgriculture. Associationfor PromotionofOrganicFarming, Bangalore. 
WHO.1990.PublicHealthlmpactofPesticidesUsedinAgriculture. WHO. 
WoolmerPLandSwiftMJ. 1994.TheBiologicalManagementoffropicalSoilFertility.TSBF&Wilcy. 

CourseTitle :Intellectual property and management In agriculture 

CourseCode :HOR504 



CreditHours :1+0 

Objective of Course 

Themainobjectiveofthiscourseistoequipstudentsandstakeholderswithknowledge of Intellectual 
Property Rights (IPR) related protection systems, theirsignificance and use of IPR as a tool for 
wealth and value creation in a knowledge-basedeconomy. 
Theory 

istoricalperspectivesandneedfortheintroductionoflntellectualPropertyRightregime,TRIPsandvar 
iousprovisionsinTRIPSAgreement;IntellectualPropertyandlntellectual PropertyRights(IPR),benefi 
tsofsecuringIPRs; IndianLegislationsfortheprotectionofvarioustypesoflntellectual Properties; Funda 
mentalsofpatents,copyTights,geographicalindications, designsandlayout,tradesecretsandtraditional 
knowledge,trademarks,protectionofplantvarietiesandfarmers'rightsand biodiversity protection, 
Protectabie subject matters, protection n 

biotechnology protectionofotherbiologicalmaterials,ownershipandperiodofprotection,National 

Biodiversity 
IntemationalTrearyonPlantGeneticResourcesforFoodandAgriculture,Licensingoftechnologies,Materialtran 
sferagreements ResearchcollaborationAgreement, LicenseAgreement. 

protection initiatives; Convention Biological Diversity: 

Suggested Readings 
ErbischFHandMarediaK. 1998 IntellectualPropertyRightsinAgriculturalBiotechnology.CABI 
GanguliP 2001 IntellectualPropertyRights: UnleashingKnowledgeEconomy McGraw-Hill. 
IniellectualPropertyRights: KeytoNew WealthGeneration.2001.NRDCandAestheticTechnologies. 
Ministryof Agriculture, Govemmentoflndia 2004.StateofindianFarmer. Vvol 
V.TechnologyGenerationandiPRIssues. AcademicFoundation. 

RothschildMandScottN. (Ed.).2003 IntellectualPropertyRightsinAnimalBreedingandGenetics.CABI 
SahaR (Ed).2006.IntellectualPropertyRightsinNAMandOtherDevelopingCountries: ACompendiumonlaw 

andPolicies.DayaPubl. House 
The Indian Acts 

TrademarksAct,1999;TheCopyrightAct,1957andamendments;LayoutDesignAct,2000;PPVandFRAct2001 
andRules2003,TheBiologicalDiversity Act,2002. 

Patents Act, 1970 and amendments Design Act, 2000, 

L Course Title: Experimental Designs 
IL Course Code : HOR505 
IIL Credit Hours: 2+1 
IV. Need of the course 
This course is meant for students of agricultural and animal sciences other than 
Agncuitural Statistics. Designing an experiment is an integrated component of 
research in almost all sciences. The students would be exposed to concepts of 

Design of Experiments so as to enable them to understand the concepts involved 
in planning. designing their experiments and analysis of experimental data 
v. Theory 
Unit I 
Need for designing of experiments, characteristics of a good design. Basic principles 
of designs- randomization, replication and local control. 
Unit II 
Uniformity trials, size and shape of plots and blocks, Analysis of variance, Completely 
randomized design, randomized block design and Latin square design 
Unit IlI 
Factorial experiments, (symmetrical as well as asymmetrical). othogonality and 
partitioning of degrees of freedom. Concept of confounding 
Unit IV 

Split plot and strip plot designs, analysis of covariance and missing plot techniques 
in randomized block and Latin square designs, Transformations, Balanced 
Incomplete Block Design, resolvable designs and their applications, Lattice design, 
alpha design - concepts, randomization procedure, analysis and interpretation of 



results. Response surfaces. Combined analysis. VI. Practical 

Uniformity trial data analysis, formation of plots and blocks, Fairfield Smith Law, Analysis of data obtained from CRD, RBD, LSD, Analysis of factorial experiments, Analysis witi missing datá, 
Split plot and strip plot designs. 
VII. Suggested Reading 
Cochran WG and Cox GM. 1957. Eperimental Designs. 2d Ed. John Wiley. Dean AM and Voss D. 1999. Design and Analysis of Experiments. Springer. Montgomery DC. 2012. Design and Analysis of Experiments, 8th Ed. John Wiley. 

Fedcrer WT. 1985. Experimental Designs. MacMillan. 
Fisher RA. 1953. Design and Analhsis of Experiments. Oliver & Boyd. Nigam AK and Gupta VK. 1979. Hamdbook on Analysis of Agriculural Experiments. IASRI Publ 
Pcarce SC. 1983. The Agriculnural Field Experiment: A Statistical Examination of Theory and Practice. John Wiley. 

SECOND SEMESTER 
Course Title :SubtropicalandTemperateFruitProduction CourseCode :HOR506 

CreditHours (2+1) 
Need of thecourse: 

Agro-climatic diversity 

extendingfromtropicaltosubtropicaltotemperatefruitsandnuts.Tohighlightheirecologicalspecificiti es,seasonalvariationsandpertinentculturalpractices,acourseisdesignedexclusivelyforsubtropicalan dtemperatefruits. 

in India facilitates growing a wide range of fruits 

Objective ofthecourse 

Toimpartcomprehensiveknowledgetothestudentsonculturalandmanagementpracticesforgrowingsu btropicalandtemperatefruits. 
Thecourseisorganisedasfollows: 
No.Blocks 

Units 

Introduction 
ImportanceandBackground Agro-Techniques 

Propagation. PlantingandOrchardFloorManag 
cment 

CropManagement 
Theory Flowering.Fruit-SetandHarvesting 

Blockl: Introduction 

Uniti:importance and Background Origin, distribution and importance, majorspecies,rootstocksandcommercialvarietiesofregional,nationalandinternationali mportance,eco-physiologicalrequirements. 
Block2: Agro-Techniques 

Unit I:Propagation,PlantingandOrchardFloorManagement: Propagation,planting systems and 
rejuvenation andreplanting.intercropping,nutrientmanagement,watermanagement,fertigation, use of bio-fertilizers, role of bio-regulators, abiotic factorslimitingfruitproduction 

densities, training and pruning, 

Block3: CropManagement 



Unitl:Flowering, Fruit-Set and Harvesting Physiology of flowering, 
pollinationmanagement,fruitsetanddevelopment,physiologicaldisorders-

causesandremedies,cropregulation, qualityimprovementbymanagementpractices,mat 
untyindices,harvesting,.grading.packing,storageandripeningtechniques, insectanddis 

easemanagement. 
Crops 
Citrus, Grapes,Litchi, Pomegranate,Apple,Pear,Peach,Plum,Apricot,Cherries,Berries, Persimmon, 
Kiwifruit,Nuts-Walnut,Almond, Pecan, etc. 
Practicals 

Distinguishedfeaturesoffruitspecies,cultivarsandrootstocks(2); 

Demonstrationofplantingsystems, trainingandpruning(3) 
Handsonpracticesonpollinationandcropregulation(2); 

Leafsamplingandnutrientanalysis(3); 

Physiologicaldisorders-maladydiagnosis(1 ); 
Physico-chemicalanalysisoffruitqualityattributes(3); 

Field'Exposurevisitstosubtropicalandtemperateorchards(1); 

Projectpreparationforestablishingcommercialorchards(1) 

TeachingMethods/Activities 

Classroomlectures 

Laboratory/FieldPracticals 
StudentSeminars/Presentations 

FieldTours/Demonstrations 

Assignments 
Learningoutcome 

Aftersuccessfül completion of the course, the student are expected to equip 

themselves with principles and practices of producing subtropical (citrus, grapes,litchi, 
etc.) and temperatee fruits (apple, pear, peach, plum, pomegranate, 

apricot,cherries,berries,kiwifruit, etc. )andnuts(almond, walnut,pecan, etc.) 

SuggestedReading 
Chadha KL and Awasthi RP. 2005. The Apple. Malhotra Publishing House, New 

Delhi. ChadhaTR.2011.ATextBookofTemperateFruits.1CAR,NcwDelhi 
ChildersNF, MorisJRandSibbettGS. 1995 ModermFruitScience:OrchardamdSmallFruitCulture HorticulturalP 

ublications, USA. 

Creasy GandCreasyL.2018. Grapes.CABInternational. DavicsFSandAlbrig 
oLG.1994.Citnus.CABIntermational. 

Dhillon WS.2013 FrutlProductioninlndia. NarendraPublishingHouse, NewDelhi.JacksonD.ThieleG,LooneyN 
EandMorley-BunkerM.2011.TemperateandSubtropical 

FruitProduction.CABIntemational. 

LadanyiaM.2010.CitrusFruit: Biologv.TechnologvandEvaluation.AcademicPress. LayneDRandBassi 
D.2008.7hePeach:Botany, ProductionandUses.CABI. 
MenzelCMandWaiteGK.2005.Litchiandlongan: Botany, ProductionandUses.CABInternational. 

PandeyRMandRandey SN. 1996.TheGrapeinlndia.1CAR, New Delhi. 
RajputCBS.andHaribabuRS.2006.Ciuriculure, Kalyani Publishers, NewDelhi.Sandhu SandGill 

BS.2013 Physiological)isordersof FrnuitCrops. NIPA.New Delhi. 
SharmaR M andeySNandPandcy V.2015./hePear Production, Post 

harvestManagementandProtection.IBDCPublisher NewDelhi. 
SharmaRRandKrishnaH.2018.TextbookofT emperateFruts.CBSPublishersandDistributors Pvt.Ltd. NewDelhi 
SinghS,ShivshankarV). SrivastavaAKandSinghlP ,2004.AdvamcesinC iuriculure.NIPA,NewDelhi. 
Tromp). WebsterASand WertheimSJ. 2005 FundumentalsoflemperateZoneTreeFruitProduction. BackhuysPublishers,Li 

cden, TheNetherlands. 

Websier AandlooncyN.Cherries.CropPhysiology.Productiomndtbes CABIL 



WestwoodMN.2009.TemperateZonePomology:Physiologand ulure. TimberPress,USA. 

CourseTitle :CanopyManagementofFruitCrops 
CourseCode HOR 507 

CreditHours :(1+1) 
Nced of thecourse: 

Plant architecture plays 

efficiencyandresultantquantityandqualityofthefruitproduce.Manipulationofplantgrowth 
development can be done by employing different training and pruningprocedures besides through 
the 

an important role enhancing photosynthetic n 

and 

growth regulators, use specific rootstocks, 
etc Hencethiscourseisdevelopedtoaddresstheaforesaidissues. 

Objective ofthecourse 

Toimpartknowiedgeonprinciplesandpracticesinmanagementofcanopy architectureforqualityfruitpr 
oduction 

Thecourseorganisationisasfollows. 

No. Blocks Units 

Canopy Architecture 
Canopy Management 

Theory 

Introduction.typesandClassification 
PhysicalManipulationandGrowthregulation 

Block1: CanopyArchitecture 

Unit I:Introduction, TypesandClassification: Canopymanagement 
importanceandfactórsaffectingcanopydevelopment.Canopy 
typesandstructures,canopymanipulationforoptimumutilizationoflightanditsintercepti 
on. Spacingandutilizationoflandarea-Canopyclassification. 

Block2: CanopyManagement 

I:Physical 
managementthroughrootstockandscion. Canopymanagementthroughplantgrowthregu 
lators,trainingandpruningandmanagementpractices.Canopydevelopment 
management in relation to growth, flowering, fruitingandfruitquality 

Unit Manipulation and Growth Regulation: Canopy 

and 

Practicals 

Studyofdifferenttypesofcanopies(2), 
Trainingofplantsfordifferentcanopytypes(2): 
Canopydevelopmentthroughpruning(2), 
Understandingbearingbehaviourandcanopymanagementindifferentfruits(2) 
Useofplantgrowthregulators(2); 
Geometryofplanting(1); 
Developmentofeffectivecanopywithsupportsystem(2); 
Studyoneffectofdifferentcanopytypesonproductionandqualityoffruits(2). 

TeachingMethods/Activities 
ClassroomLectures 

Laboratory/FieldPracticals 
StudentSeminars/Presentations 

FieldTours/Demonstrations 



Assignments 
Leamingoutcome 
Aftersuccessfulcompletionofthecourse, thestudentsareexpectedtolearn 
Thebasicprinciplesofcanopymanagementtomodifyplantarchitecture 
Theskillsontrainingandpruningoffruitcrops,andgrowthregulation 
SuggestedReading 
BakshiJC.UppalDKandKhajuriaHN. 1988.7hePruningofFruitTreesandVines.KalyaniPublishers, NewDelhi. 
ChadhaKLandShikhamany SD. 1999.1he Grape,Improvement,ProdtuctionandPostHarvestManagement.MalhotraPublish 

ingHouse.Delhi. 
lyerCPAandKurianRM.2006.HighDensityPlantinginTropicalFruits:PrinciplesandPractices. 1BDCPublishers. NewDelh 

PradecpkumarT.2008.ManagementofHorticulturalCrops.NIPA,NewDelhi. 

SinghG.2010.PracicalhMarualonC aropyAianagementinfruitCrops.Dcpt.ofAgriculturcandCo 
operation, MinistryofAgriculture(Gol). NewDelhi 

SrivastavaKK.2012.CanopyManagementinFruits.1CAR, NewDelhi 

CourseTitle :ConservationAgriculture 

CourseCode :HOR508 

CreditHours :1+1 

Need ofthecourse 

Toimpartknowledgeofconservationofagricultureforeconomicdevelopment 
Theory 

Unitl 

Conventionalandconservationagriculturesystems,sustainabilityconcerms,conservationagriculture: 
Historicalbackgroundandpresentconceptglobalexperiencespresentstatusinindia. 
Unitll 
Nutrient management in CA, water management, weed management, energy use, insect-pest and 

disease management, farm machinery, crop residue management,covercropmanagement. 

Unitll 

Climate change mitigation and CA, C-sequestration, soil health management, 
soilmicrobesandCA. 

CAinayroforestrysystems,rainfed/drylandregions 
UnitV 

EconomiccosiderationsinCA,adoptionandconstraints,CA:Thefutureofagriculture 
Practicals 

Studyoflong-termexperimentsonCA, 
Evaluationofsoilhealthparameters, 
EstimationofC-sequestration, 
Machinerycalibrationforsowingdifferentcrops, weedseedbankestimationunderCA,energyrequir 
ements,economicanalysisofCA. 

Teachingmethods/activities 
ClassroomteachingwithAVaids.groupdiscussion, oralpresentationbystudents. 
Learningoutcome 

Experienceontheknowledgeofvarioustypesofconservationofagriculture 
SuggestedReading 
Arakeri HR and Roy D. 1984. Principles of Soil Conservation and Water Managemen. Oxford&iBH. 



Bisht JK. Mocna VS, Mishra PK and Pattanayak A. 2016. Conscrvation Agriculture-Anapproach to 
combat climate change in Indian Himalaya. Publisher: Springer Nature. Doi:10/1007/978-981-10-2558-
7. 

DhruvanarayanaVV. 1993.SoilandWaterConservationResearchinlndia. 1CAR. 
FAO.2004.SoilandWaterConservationinSemi-AridAreas.SoilsBull., Papcr57. 
Gracia-Torres L, Bcnites J, Martincz-Vilcla A and Holgado-Cabera A. 2003. ConscrvationAgriculturc-

EnvironmentFannerscxpericnces,innovationsSocio-cconomicpolicy. 
MuhammadFandKamdambotlHMS.2014.ConscrvationAgriculture. Publisher:Springer 
ChamHcidelberg.NcwYaorkDordrechtLondon. Doi:10.1007/978-3-319-11620-4. 

YcllamandaRoddy TandSankaraRoddy GH. 1992.PrinciplesofAgronomyKalyani 

CourscTitle :Basic concepts in laboratory techniques 

CourseCode :HOR509 

.CreditHours :0+1 

Objective 

Toacquaintthestudentsaboutthebasicsofcommonlyusedtechniquesinlaboratory 
Practical 

SafetymeasureswhileinLab; 
Handlingofchemicalsubstances, 

Useotburettes.pipettes, measuringcylinders, flasks,separatoryfunnel,.condensers,micropipettesa 
ndvaccupets; 
Washing.dryingandsterilizationofglassware, 
Dryingofsolvents/chemicals; 
Weighingandpreparationofsolutionsofdiferentstrengthsandtheirdilution, 
Handlingtechniquesofsolutions, 

Preparationofdifferentagro-chemicaldosesinfieldandpotapplications 
Preparationofsolutionsofacids; 
Neutralisationofacidandbases, 
PreparationofbuffersofdifferentstrengthsandpHvalues, 
Useandhandlingofimicroscope,laminarflow,vacuumpumps,viscometer,thermometer, magnetic 
stirrer, micro-ovens, incubators, sandbath, waterbath,oilbath; 
Electricwiringandearthing: 
Preparationofmediaandmethodsofsterilization, 
Seedviabilitytesting,testingofpollenviability; 
Tissuecultureofcropplants, 
DeseriptionofTloweringplantsinbotanicaltermsinrelationtotaxonomy. 

SuggestedReadings 
FusrAK.2000.CRCHandBookofLaboratorySafety CRCPress. 
GabbMHandLatchemWE. 1968.AHandbookofLaboratorySohtions.ChemicalPubl. Co. 

I. Course Title: Information Technology in Agriculture 
IL. Course Code: HORS10 
II. Credit Hours :1+1 
IV. Need of the course 
This is a course on Introduction to Networking and Intemet Applications that aims 
at exposing the students to understand analogy of computer, basic knowledge of 
MS Office Also to understand Internet and WwW, use of IT application and 
different IT tools in Agriculture 
V. Theory 
Unit I 
Introduction to Computers, Anatomy of computer, Operating Systems, definition 
and types, Applications of MS Office for document creation & Editing, Data 
presentation, interpretation and graph creation, statistical analysis, mathematical 
expressions, 
Unit II 



Database, concepts and types, uses of DBMS in Agriculture, World Wide Web 
Statistical Sciences: Computer Application 

765 
(www): Concepts and components, Introduction to computer programming 
languages, concepts and standard input/output operations. e-Agriculture, concepts 
and applications, 
Unit 111 

Use of ICT in Agriculture, Computer Models for understanding plant processes. IT 
application for computetion of water and nutrient requirement of crops, Computercontrolled 
devices (automated systems) for Agn-input management, Smartphone 
Apps in Agriculture for fam advises, market price, postharvest management etc., 
Unit IV 

Geospatial technology for generating valuable agri-information. Decision support 
systems, concepts, components and applications in Agriculture, Agriculture Expert 
System, Soil Information Systems etc. for supporting Farm decisions, Preparation 
of contingent crop-planning using IT tools. 

VI. Suggested Reading 
Vanitha G. 2011. Agro-informatics 

http://www.agrimoon.com 
http://www.agriinfo.in 
http://www.cagri.org 
http://www.agnglance com 
http://agritech tnau.ac.in 

THIRD SEMESTER 

CourseTitle :PropagationandNurseryManagementinFruitCrops 
CourseCode :HOR511 

CreditHours :(2+1) 
Need of the course: 

Availabilityofsufficientandhealthyplantingmaterialis pivotal for 

expandingfruitculture.Thisnecessitatesrequisiteskillandefficientmultiplicationprotocols 
forraisingplantsandtheirinhousemanagementpriortodistributionorficldtransfer,hencethecourseisde 
veloped 

Objectiveofthecourse 
Tounderstandtheprinciplesandmethodsofpropagationandnurserymanagementinfruitcrops 
Thecourseisorganisedasfollows: 

No. Blocks Units 

Introduction IGencralConceptsandPhenomena 



Propagation 
Conventional Ascxual PropagationlIMicro 

propagation 
IManagementPracticesandRegulation Nursery 

Theory 
Blockl: Introduction 

Unit1: GeneralConceptsandPhenomena: Introduction, understandingcellular 
basis for propagation, sexual and asexual propagation, apomixis, 

polyembryony.chimeras. Factorsinfluencingseedgerminationoffruitcrops, dormancy, 
hormonal regulation of seed germination and 

seedlinggrowth Seedquality,treatment,packing.,storage,certificationandtesting 
Block2: Propagation 

Unit I: Conventional Asexual Propagation: Cutting- methods, rooting of 

softandhardwoodcuttingsundermistandhotbeds. UseofPGRinpropagation, 
Physiological, 
roofindüctionincultings.Layering-principléändmehóds. 

anatomical and biochemical aspects of 

Buddingandgrafting-
principiesandmethods,establishmentandmanagementofbudwoodbank. Stock,scionan 

dinterstockrelationship 
graftincompatibility.physiologyofrootstockandtopworking. 

Micropropagation: Micro-propagation principles and concepts, 

commercialexploitationinhorticulturalcrops Techniques-in-vitro 
clonalpropagation, directorganogenesis.embryogenesis,micrografting.meristemcultu 
re,geneticfidelitytesting Hardening,packagingandtransportofimicro-propagules. 

Unitll: 

Block3: Nursery 

Unit I:ManagementPracticesandRegulation: Nursery-types,structures,components, planning and 
practices Nursery layout. 

forhealthypropaguleproduction.NurseryAct.nurseryaccreditation,importandexportofs 
eedsandplantingmaterialandquarantine. 

management 

Practical 

Handsonpracticesonrootingofdormantandsummercuttings(3); 
Anatomicalstudiesinrootingofcuttingandgraftunion( ; 
Handsonpracticesonvariousmethodsofbuddingandgrafting(4): 
Propagationbylayeringandstooling(2), 
Micropropagation-explantpreparation, mediapreparation, culturing-

meristemtipculture,axillarybudculture, micro-grafting, hardening(4) 
Visittocommercialtissueculturelaboratoriesandaccreditednurseries(2). 

TeachingMethods/A ctivities 
ClassroomLectures 
Laboratory/FieldPracticals 
StudentSeminars/Presentations 

FieldTours/Demonstrations 
Assignments 

Learningoutcome 
The student would be expected to equip to acquire skills and knowledge on 

principlesandpracticesofmacroandmicropropagationandthehandlingofpropagatedmaterialinnurser 

SuggestedReading 
Bose TK. Mitra SK and Sadhu MK. 1991. Propagation of Tropical and Subtropical 

HorticulturalCrops.NayaProkash. Kolkatta. 

2 



Davies FT, Geneve RL and Wilson SB. 2018. Hartmann and Kester's Plant Propagation-

PrinciplesandPractices. Pcarson,USA/PrenticcHalloflndia.NewDclhi. 
Gill SS. Bal JS and Sandhu AS. 2016. Raising Fruit Nursery. Kalyani Publishers,New Delhi.JainS and Ishil 
K. 2003. Micropropagationof Woody Trees amd Fruits. Springcr. 
JainSandHogemannH 2007.ProtocalsfarMicmopropagatiomofWndyTreesanFruiks: 

Springer. 
JoshiP.2015. NurseryMamagementof-ruitCropsinlndia. NIPA, New Dclhi. 
Loveetal. 2017.TropicalFnutireePropagationGuide. UH-

CTAHRF_N_49.CollecgeofTropicalAgriculturcandHumanResourcesUniversityofHawaiiatManwa,USA. 
Petcrk V.cds.2008. BasicsofHorticulure. NewlndiaPublishingAgcncy.NewDelhi. RajanSandBabyLM. 
2007.PropagationofHorticulturalCrops.NIPA,NewDelhi. 
SlharmaRR.2014.PropagationofHorticulturalCrops. 
KalyaniPublishers. New Dclhi SharmaR RandSrivastavM.2004.PropagationandNurseryManagement.Intl. Boo 

kPublishing 
Co.Lucknow. 

SinghSP.1989 MistPropagation.Mctropolitan BookCo. 
SinghRS.2014.PropagationofHorticulturalPlants:AridandSemi-AridRegions.NIPANewDelhi. 

TyagiS.2019.Hi-
TechHorticulture. Voll:Croplmprovement,NurseryandRootstockManagement.NIPA, NewDclhi. 

CourseTitle :ExportOrientedFruitProduction 

.CourseCode :HORS12 

CreditHours :(2+1) 

Need of thecourse: 
India is a top ranking country in production of fruit crops especialy with respectmangoes, 
bananas, and grapes. WTO regime opens new vistas for exploring exportopportunities of 

different fruit commodities. Already, India export mangoes, 

litchigrapes, walnuts, apples,etc.andthereliesahugepotentialinthissector.Assuchacoursehasbeendev 
elopedtohighlightsgovernmentpolicies, standards, infrastructuraldevelopmentandexportpotentialvis 

-a-visinternationalscenario. 

v.Objective of the course 
Toacquaints withthenationalandinternationalstandardsandexportpotentialoffruitcrops 

Thecourseisorganisedasunder-
No. Blocks Units 

StatisticsandWorldTrade 

Policies.NormsandStandards 

InfrastructureandPlantMaterial 

Introduction 
Regulations 
Quality Assurance 

Theory 

Blockl:Introduction 

Unit 1:Staistics and World Trade National and inferiiafiónal fruit export 
andimportscenarioandtrends,Statisticsandlndia'spositionandpotentiality in world 

trade, export promotion zones in India. GovernmentPolicies. 

Block2:Regulations 
Policies, Norms and Standards: Scope, produce specifications, qualityand safety 

standards for export of fruits, viz., mango, banana, grape,litchi, pomegranate, 
walnut, 
addedproducts,postharvestmanagementforexportincludingpackagingandcoolchain;H 

ACCP.Codexalimentarius,1SOcertitication;WTOanditsimplications,sanitaryandphyt 
o-sanitarymeasures 

Unit I: 

apple and other important fruits Processedandvalue-

Block3:QualityAssurance 
Unitl:nfrastructureandPlantMaterial:Qualityfruitproduction 

underprotectedenvironment, differentypesofstructures-



Automatedgreenhouses,glasshouse,shadenet,polytunnels-Designanddevelopment 
of low cost greenhouse structures. Seed and planting 
material, meeting export standards, implications of plant variety 

protection-patentreginmes. 
Practicals 

Exportpromotionzonesandexportscenarioofreshfruitsandtheirproducts(1); 
Practical exercisesonquality standardsoffruits forexportpurpose (2), 

Qualitystandardsofplantingmaterialandseeds(2), 
Hi-technurseryinfruits(1); 

PracticalsoniSOspecificationsandHACCPforexportoffruits(3); 
Sanitaryandphyto-sanitarymeasures duringexportofhorticultural produce(2); 

Postharvestmanagementchainofhorticulturalproduceforexports(2) 
Visittoexportorientedunits/agencieslikeAPEDA,NHB, etc. 

TeachingMethods/Activities 
Classroomlectures 

Laboratory/FieldPracticals 
StudentSeminars/Presentations 

FicldTours/Demonstrations 
Consequentuponsuccessfulcompletionofthecourse,thestudentsareexpectedtohavelearntabout 

Nationalandinternationaltradescenariooffruitcrops 

Setnormsandstandardsforexportoffruitcrops 
Requisiteinfrastructureandgrowingpracticesmeetingexportstandards 

X.SuggestedReading 
ChadhaKL1995 Advancesintorticulture. Vol.XIl MalhotraPubi.House,NewDelhi. 
ChetanGF.2015.ExportProspectsofFruitsandVegetablesfromlndia:AstudyofExportmarketinEU.Aprojectrepo 

rn.AnandAgriculturalUniversity, Anand, Gujarat. 

DattatreylulM.1997.ExporipotentialofFruits,| Islam.C.N. 1990 HorticulturalExportofDeveloptingCountries:PastPreferences,FutureProspectsandPolicies. In 

ternationallnstituteofFoodPolicy Research,USA. 

blesandFlowersfromndia.NABARD,Mumbai. 

e-Resources 
http:/apeda gov inhttp//nhb.gov.inhttp://indiastat.comAssignments 



CourseTitle :DrylandFarmingandWatershedManagement 
CourseCode. :HORS13 

CreditHours :2+1 

Objeciveofthecourse 
Toteachthebasicconceptsandpracticesofdrylandfarmingandsoilmoistureconservation. 

TheoryU 
nitl 

Definition,conceptandcharacteristicsofdrylandfarming.drylandversusrainfedfarming,significanceanddimen 

sionsofdrylandfarminginlndianagriculture. 

Unitll 
Soilandclimaticparameterswithspecialemphasisonrainfallcharacteristics;constraintslimitingcroppr 

oductionindrylandareas.typesofdrought,characterizationofenvironmentforwateravailability;crop 

planningforerraticandaberrantweatherconditions. 

Unitll 
Stressphysiologyandresistancetodrought,adaptationofcropplantstodrought, 

plans for dry 
drought management strategies; preparation of appropriate 
landareas.midcontingentplanforaberrantweatherconditions. 

rop 

UnitIV 

and depth of cultivation, compaction in soil tillage; 
Tillage, tilth, frequency 
conceptofconservationtillage,tillageinrelationtoweedcontrolandmoistureconservation,techniquesa 

ndpracticesofsoilmoistureconservation(useofmulches,kinds,effecti veness and 

antitranspirants, soil and crop management 
techniques,seedingandefficientfertilizeruse. 

economics); 

Unitv 

Conceptof watershed resource management,problems, approach and components. 

Practical 

MethodofSeedPriming 
Determinationofmoisturecontentofgerminationofimportantdrylandcrops 

DeterminationofRelativeWaterContentandSaturationDeficitofLeaf 

Moisturestresseffectsandrecoverybehaviourofimportantcrops 

EstimationofPotentialETby'Thornthwaitemethod 

EstimationofReferenceETnyPenmanMonteithMethod 
ClassificationofclimatebyThornthwaitemethod(basedonmoistureindex,humidityindexandaridit 

yindex) 
ClassificationofclimatebyKoppenMethod 

EstimationofwaterbalancebyThornthwaitemethod 

EstimationofwaterbalancebyFAOmethod 

Assessmentofdrought 
Estimationoflengthofgrowingperiod 
Estimationofprobabilityofrainandcropplanningfordifferentdroughtcondition 

Sprayofanti-transpirantsandtheireffectoncrops 

Wateruseefficiency 
Visittodrylandresearchstationsandwatershedprojects 

Teachingmethods/activities 
ClassroomteachingwithA V aids,groupdiscussion, assignment 



Learningoutcome 

Basicknowledgeondrylandfarmingandsoilmoistureconservation 
Suggested Reading 
ReddyTY.2018.DrylamdAgriculurePrinciplesandl'racticesKalyanipublishers 

DasNR.2007.TillagecmdCrop'rodhuction.ScicntificPubl. 
DhoptcAM.2002.4grotechnologyforDrylandFarming.ScicntificPubl. 
Dhruv Narayan VV.2002.SoiiamaiWate rConservationResearchinindia.1CAR. 
GuptalUS (Ed ). 1995.ProhuctionamdlmprovementsofCropsforDrylamds. Oxford&IBH. 

KatyalJCandFarringtonJ. 1995.ResearchforRainfedFarming.CRIDA. 
RaoSCandRyanJ.2007.ChallengesandSirategiesofDrylandAgriculture.ScicntificPubl. 
SinghPandMaliwalPL.2005.7echnologiesforkoodSecurityvamdSustainableAgriculure. 
Agrotcch Publ. Company. 

SinghRP.1988.JmprovedAgronomic?racticesforDrylandCrops.CRIDA. 
SinghRP.200s. SustainablelDerelopmentofDrglamdAgricultureinlndia. ScicntificPubl. 
SinghSD. 1998 AridlaomdlrrigationandEcologicalManagement.ScicntificPubl. 
VenkatcshwarluJ 2004. RaimfedAgricultureinlndia.ResearchandDevelopmentScenario. ICAR. 

CourseTitle :Technical writing and communications skills 

CourseCode. :HORS14 

CreditHours :0+1 

Objective 

To equip the students/ scholars with skills to write dissertations, research papers,etc. To equip the 

students/ scholars with skills to communicate and articulate inEnglish(verbalaswellaswriting). 

Practical(TechnicalWriting) 

Vanous forms of scientific writings- theses, technical papers, reviews, manuals,etc.; 
Vaniouspartsofthesisandresearchcommunications(titlepage,authorshipcontentspage.preface,int 

roduction,reviewofliterature,materialandmethods,experimentalresultsanddiscussion); 

Writingofabstracts,summaries.précis,citations, etc., 
Commonly usedabbreviationsinthethesesandresearchcommunications, 

llustrations.photographsanddrawingswithsuitablecaptions.pagination, numberingoftablesandill 

ustrathons 
Writingofnumbersanddatesinscientificwrite-ups; 
Editingandproof-reading 
Writingofareviewarticle, 
CommunicationSkills-Grammar(Tenses.partsofspeech,clauses,punctuationmarks) 

Erroranalysis(Commonerrors), Concord, Collocation, Phoneticsymbolsandtranscription; 
Accentualpattern Weakformsinconnectedspeech; 
Participationingroupdiscussion; 

Facinganinterview, 
Presentationofscientificpapers 

SuggestedReadings 
Barnesand Noble. RobertC. (Ed.).2005.SpokenEnglish: FlourishYourl.anguage 
ChicagoManualofStyle. 14thEd. 1996. PrenticeHallofindia. 
Collins CobuildinglishDictionary. 1995. 

Harper Collins. Gordon HMand Walter JA. 1970.1echnicalWriting.3rdEd. 
Holt,Rinehartand Winston. HornbyAS.2000.Comp.OxforlAdvancedl.earmer 'sDictionaryofCur 

rentnglish.6thEd OxfordUniversityPress 
JamesHS.1994. HandbookforlechnicalWriting.NTCBusinessBooks. 

JosephG.2000 MLAHandbookfor WritersoftesearchPapers. 5thEd.AffiliatedEast-WestPress. 

MohanK. 2005.SpeakingEnglishlEfectively MacMillanlndia. 
Richardws.1969. 7echnicalWriting. 

SethiJandDhamijaPV.2004.CourseinPhoneticsandSpokenlinglish.2ndEd.Prentic�Halloflndia. 



WrenPCandMartinH.2006 HighaichoollinglishGrammarandComposition 
SChand&Co. 

CourseTithe :Agricultural research, research ethics and rural development programmes 

CourseCode :HORS15 

CreditHours :1+0 

Objective 
To enlighten the students about the organization and functioning of agriculturalresearch systems 

and 
at national and international levels, research ethics, 

ruraldevelopmentprogrammesandpoliciesofGovernment. 

Theory 
UNIT I History of agriculture in brief, Global agricultural research system: need,scope, 

opportunities, Role in promoting food security, reducing poverty and protectingthe environment, 

Research 
National Agricultural Systems (NARS) and 

RegionalAgriculturalResearchlnstitutions, ConsultativeGrouponlntermationalAgriculturalResearc 

h(CGLAR):InternationalAgriculturalResearchCentres(LARC).partnershipwithNARS,roleasapartne 

rintheglobalagriculturalresearchsystem,strengthening capacities at national and regional levels; 

Intemational fellowshipsforscientificmobility. 

UNIT II Research ethics: research integrity, research safety in laboratories, welfareof animals 

used in research, computer ethics, standards and problems in researchethics. 

UNIT III Concept and connotations of rural development, rural development 
policiesandstrategies. Ruraldevelopmentprogrammes:CommunityDevelopmentProgramme, Intensi 
veAgriculturalDistrictProgramme,Specialgroup-

AreaSpecificProgramme, IntegratedRuralDevelopmentProgramme(IRDP)PanchayatiRajInstituti 

ons, Co-operatives, Voluntary Agencies/Non-
Governmental Organisations. 

Criticalevaluationofruraldevelopmentpoliciesandprogrammes. Con 

straintsinimplementationofruralpoliciesandprogrammes. 

Suggested Readings 
BhallaGSandSinghG. 2001.IndianAgriculure-FourDecade sofDevelopment.SagePubl. 
PuniaMS ManualonlnternationalResearchandResearehEthics: CCSHaryanaAgriculturalUniv 

ersity Hisar 
RaoBSV 2007. RuralDevelopmentStrategiesandRoleoflnstitutions-
Issues,Innovationsandlnitiatives.MittalPubl. 

SinghK. 1998. RurallDevelopment-Principles, PoliciesandManagement. SagePubl. 

FOURTH SEMESTER 

CourseTitle : BreedingofFruitCrops 

CourseCode :HORS16 



CreditHours (2+1) 
Need of thecourse: 

Developmentofgeneticallyimprovedvarietiesandrootstockisacontinuousprocesswhich is realized 
through selection and breeding approaches This is necessary toenhance the productiviy and 
meet ever-changing climatic conditions and market/consumer preferences. As such, a course is 

formulated to generate know-how ongeneticandbreedingaspectsoffruiterops. 

Objectiveofthecourse 
Toimpartcomprehensiveknowledgeonprinciplesandpracticesoffruitbreeding. 

No. Blocks Units 
Inportance, TaxonomyandGeneticResources 

BlossomBiologyandBreccdingSystenms 
ConvcntionalandNon-ConventionalBrecding 

Introduction 
ReproductivcBiology 
Brecdingapproachcs 

Theory 

Blockl: Introduction 

Importance, Taxonomy and Genetic Resources: Introduction and 

distribution, taxonomical 
Unitl: 

status species and importance, origin 
andcultivars.cytogenetics,geneticresources. 

Block2: ReproductiveBiology 

Unit 1:BlossomBiologyandBreedingSystems:Blossom biology, breedingsystems -spontaneous 

polyploidy, 
incompatibility, 

mutations, 

sterility parthenocarpy.apomixis, breedingobjectives, ideotypes. 

Block3: BreedingApproaches 
Unit:ConventionalandNon-ConventionalBreeding:Approachesforcropimprovement 

directintroduction, selection,hybridization,mutationbreeding, polyploid breeding 

rootstock breeding, improvement of qualitytraits, resistance breeding for biotic and 

abiotic stresses, biotechnologicalinterventions, achievementsandfuturethrusts. 

Crops 
Mango.Banana, Pineapple, Citrus, Grapes,Litchi, Guava, Pomegranate, Papaya,Apple, Pear,Plum, Pea 

ch,Apricot, Cherries, Strawberry,Kiwifruit, Nuts 

Practicals 

Exercisesonbearinghabit,floralbiology(2); 

Pollenviabilityandfertilitystudies(1), 

Handsonpracticesinhybridization(3); 

Raisingandhandlingofhybridprogenies(2); 

Inductionofmutationsandpolyploidy(2) 
Evaluationofbiometricaltraitsandqualitytraits(2) 
Screeningforresistanceagainstabioticstresses(2); 

Developingbreedingprogrammeforspecifictraits(2) 
Visittoresearchstationsworkingonfruitbreeding(1). 

TeachingMethods/A ctivities 

Classroomlectures 

Laboratory/FieldPracticals 
StudentSeminars/Presentations 

FieldTours/Demonstrations 

Assignments 
Learmingoutcome 
Aftersuccessfulcompletionofthecourse, thestudentsareexpectedto 

Haveanunderstandingonimportanceandpeculiaritiesoffruitbreeding 

Haveanupdatedknowledgeonreproductivebiology.geneticsandinherentbreedingsystems. 

Havedetailedknowledgeofvariousmethods/approachesofbreedingfruitcrops 



SuggestedReading 
Abrahamz.2017.FruitBreeding.Agri-HortiPress, New Dclhi. 
BadenesMLandBymcDH.2012.FruitBreeding.SpringerSciencc,NcwYork.DincshMR.2015.Fruit Breeding.NcwlndiaPublishingAgency.NewDclhi GhoshSN, VemmaM KandThakur A. 2018.TemperatelruitCropBreeding-DomesticationtoCultivarDevelopment NIPA.NewDelhi. 
HancockJF. 2008.TemperateFruitCropBreeding:GermplasmtoGenomics.SpringcrScicncc,NcwYork. 

JainSNandPriyadarshanPM.2009.BreedingPlantationandl reeCrops:TropicalSpecies. SpringcrScicncc.NewYork. 
JainSand PriyadarshanPM.2009. BreedingPlamtatiomandTreeCrops:7emperatespecies. 

SpringcrScicnce.NewYork. 
Janick J and Moore JN. 1996. FruitBreeding. Vols. -

mJohnWilcy&Sons.USA. KumarN.2014.BreedingofHorticulnuralCrops:PrinciplesamdPractices.NIPA, 
N.Delhi.MooreJNandJanickJ. 1983 MethodsinFruitBreeding. PurdueUniversity Press, USA.Ray PK. 2002.B 
reedingTropicalandubtropicalFruits. NarosaPubl. Housc, NewDelhi. 

: Library and information services 

HOR 517 
(+1) 

Course Title 

I. Course Code 

IlL Credit Hours 

Objective 
Toequipthelibraryuserswithskillstotraceinformationfromlibrariesefficiently,toapprisethemofinfor 

mationandknowledgeresources,tocarryoutliteraturesurvey. to formulate information search 
strategies, and to use modem tools (Internet, OPAC,searchengines,etc. )ofinformationsearch. 

Practical 
Introduction to ibrary and its services, Role of libraries in education, research 

andtechnologytransfer,Classificationsystemsandorganizationoflibrary,Sourcesofinformation-

PrimarySources, SecondarySourcesandTertiarySources, Intricaciesofabstractingandindexingservic 
es(ScienceCitationIndex,BiologicalAbstracts,ChemicalAbstracts, CABIAbstracts,etc.),Tracinginf 
ormationfromreferencesources,Literaturesurvey;Citationtechniques/Preparationofbibliography;U 

seofCD-

ROMDatabases.OnlinePublicAccessCatalogueandothercomputerizedlibraryservices: Useoflnterne 
tincludingsearchenginesanditsresources;e-resourcesaccessmethods. 

Seminar 0+1 

Thesis Research 30 

Semester Evaluation 

Marks 
Total Credit Mid 

Hours 
2+1 
2+1 

Code No0. Course Title End Practical 
Term Term 

50 100 Systemics Of Ornamental Plants 
HOR502 Ornamental Gardening and Land scaping 
HORS03 Principles and practices of organic farming 

Intellectual property and its management in 

25 25 
HORS01 

25 50 25 100 

2+1 50 25 100 

1+0 25 50 25 100 HOR504 

agriculture 
HOR505 Experimental designs 2+1 25 50 25 100 

Total Credits 13 

d Semester Evaluation 
Marks 

Mid End Practical 
Term| Term 

Code No. Course Title Credit Total 

Hours 



HORS06 

HORS07 

HOR508 

HORS09 

HORS10 

Breeding Of Ornamental Plants 
Protected Cultivation Of Flower Crops 
Conservation agriculture 
Information technology in agriculture 
Basic concepts in laboratory techniques 

Total Credits 

2+1 
2+1 

50 25 100 
50 25 100 

1+1 
1+1| 
0+1 

50 2 25 25 100 
50 25 100 
50 25 100 

11 

3 Semester Evaluation 

Code No. Marks 
Total Course Title Credit Mid 

Hours 
2+1 

Term 
25 

End Practical 

Term 
50 Commercial Production Of Cut Flowers 

Seed Production In Flower Crops 
Dry land farming and water shed management 

Technical writing and communication skills 
Agricultural researeh, Research ethies and 
rural development programs 

Total Credits 

HORS11 
HOR512 

100 

1+1 50 25 100 

HOR513 
HOR514 

HORS15 

2+1 50 25 
25 

100 
100 

100 
0+1 50 

1+0 25 50 25 

11 

Semester Evaluation 

Marks 
Total Code No. Course Title Credit Mid End Practical 

Hours| Term| Term 
25 HORS16 

HORS17 
HOR518 

Commercial Production Of Loose Flowers 
Library and information services 
Seminar 

2+1 50 |25 100 
100 1+0 25 50 25 

HORS19 Thesis research 30 

Total Credits 
Total Semester Credit Hours 

35 
70 

(FloricultureandLandscaping) 

Indian floriculture which remained homestead farming till late 8o's assumed 

commercialsignificanceduring9o'sowingtothefavourableenvironmentereatedbyaseriesofreform 

and seed sector. This has paved the way for the import of new plant 

material,introduction of protected cultivation technology in the country.The area under 

flowercrops got almost tripled from i,06,000 ha during 2001-02 to 3.39,000 ha during 2018 sin economy 

19.SimilartrendwasalsonoticedinproductionofflowersinIndiawithanoverallproductionof 19.91 

lakh tonnes. 
India's total export of floriculture was 571.38 Crores/ 81.94 USDMillions in 

States, Netherlands, 
countries 

were United 

major 
importing 

2018-19. The UnitedKingdom,GermanyandUnitedArabEmirates Contrarytobelief,floricultureenCconpussesalargenumbervtsubsectorst hatineludeloose 

ire, 

flowers, cut flowers, cut foliuge, speclalty fowers, cut greens and tilles, pot plants,beddinc 

plants, 
landscaping 

and interrwcapinK. 

vertkal Tvlening, dry tlowers, 
lawns,arboricultur 

the 
addition, ete., Keeping v2alue piAenta, yes, 

utrucoutieal 

CBsential oilw, 

inpacewiththelatentdevelopmentnintlhexeetwx,tlherviNaneedtoupNlatetheknowladgeamong the 



students. An effort is therefore made to encompass the advances made in 

thesectorbyrevisingthepost-graduatecurriculum. 
New couses like Systematics of ornamental plants; Indoor plants and 

Interioscaping.Nursery Management of ornamental plants; Turf grass management; Seed 
production inflower crops; Crop regulation in ornamental crops; Speciality flowers, fillers and 
cut greens;Vertical gandening: Modern approaches in breeding of floricultural crops; Current 

trendsinproductionoffloricuituraicrops;Recentdevelopmentsinprotectedcuitivationoffloricultur 
alcropsareintroducedinthenewsyllabuswhileretainingsomeoftheoldcourses. 

Keeping in view of the National Initiatives and priorities like Skill India and emphasison 
StartUps to encourage students to become job creators rather than job seekers, 

neweoursesareaddedindifferentavenuesoftloriculturelikeIndoorplantsandInterioscaping, Nurse 
ry management, Turfgrass management, Vertical gardening. These courses will helpand 
encourage students to develop their skills and would pave way for different 
StartUpsintheseareas. 

Newcourseslikeseedproductioninflowercrops,Cropregulationinornamentalcrops,Specialtyf 
lowers,fillersandcutgreensareintroducedinlinewithrequirementtoimproveprofitability 
farmers/ growers. Seed production in lowers which is à higi value, löwvolume segmeñt was 
focused upon which will boost our exports and help in improvingprofitability and improving 
farmers 

of 

income. Crop regulation is an important aspect 
andneedofthehourtoavoidmarketglut,improveprofitabilityandincomeofgrowers. 

Rapidchangesanddevelopmenthaveoccurredinglobalarenaparticularlyinthefieldofbiochemi 
stry.molecularbiologyandbiotechnology.Manyadvancestookplaceinthearea of application of 

biotechnology 
editingsystems/toolslikeCRISPR-

CASisintroducedintothesyllabuskeepinginviewoftherecentdevelopments.Severalnewdevelopme 
ntsintheareaofprotectedcultivationlikeautomation,sensors,lighting,AI,robotics,retractablegree 
nhouses.IPR.fowerlabels,etc.aregivendueemphasisinthenewsyillabus. 

approaches in flower crops A segment on genome 

Flowers are highly perishable and fluctuation of prices is very high and marketing is avery 
crucial step where growers 

marketing,AgriexportZones,valuechainandcoldchainmanagementandcropinsuranceweregiveni 
mportance.Governmentoflndiahasintroducedanumberofschemesandmechanismstosupport 
the farming community. To make the students aware about the recent steps takenby 
Government, topic on Institutional support is introduced. Farming community is 

rapidlydiversifyingintoareaslikeFPO'sandcontractfarmingandtheseareasareintroduced. 

and entrepreneurs face problems. Topics on 

CourseTitlewithCreditLoad 

M.Se.(Hort.)inFloricultureandLandscaping 

CourseCode CourseTitle CreditHour 

HOR501 
HOR502 
HOR503 

Systematics of Ornamental Plants 

Ornamental Gardeningand Landscaping 
2+1 

2+1 

Principles and practices oforganic farming 

Intellectual property and its management in agriculture 

Experimental designs 

2+1 

HOR504 1+0 
HOR505 2h1 
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