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About the Department:

The department of Horticulture started in June 2021. Teaching and research in Horticulture was
started in JNCU Ballia in the year 2021. This was supcrscded by two-ycar master programmc in
2021. The department have two Assistant Professor (Guest Faculty). Department organised
various programmes and guest lectures in a way to develop professional skills in the students.
We are looking forward to organize many more programmes, workshops and lectures for
enriching students’ ability and enhancing department strengths to accommodate with new
developments in society.

About the Programme:

MSc Horticulture is a 2-year full-time postgraduate course that includes a study of cultivation of plants,
breeding, harvesting, storage and shortage of vegetables & plants. The MSc Horticulture course
motivates students to understand organic lifestyle, health benefits and learning about the aesthetics of
plants & vegetables. It also covers deep concepts such as eco-friendly or sustainable development
operations and food production. The course is digitally enhanced by introducing fundamentals of
genetics and functionality in the course.

Vision:

The department is committed to provide academic excellence and quality of education to the
students.

Development of excellent human resources and innovative technological services to community.
Mission:

The university aims at reaching the remotest area of its jurisdiction in order to cater to the needs
of those requiring its services and desiring participation in its programmes. The university is
committed to playing a significant role in the socio-economic upliftment of the masses of the
Uttar Pradesh.

Programme Objectives:

To provide relevant education to the students in horticulture and allied sciences.

To promote research and training on sustainable development of horticulture productivity,cost
reduction in farming.

To encourage the youth on entepreneurship and rural development.

Program learning outcomes: Revamping of post graduate programme in whole of Horticultural
Science throughout the country, Imparting quality education, Development of technical manpower
to cater the need of government, corporate, quasi government and research organizations both in
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India and abroad in horticulture. Exposure to the faculty in the latest technical know-how, Vital
step to sustain the Golden Revolution in India.

Multiple pedagogic techniques are used in importing the knowledge both within and outside the
classrooms. Listed below are some such techniques.

Lectures

Tutorials

PowerPoint presentations

Project work

Documentary films on relevant topics
Debatcs, discussion, quiz

Talks/ workshop

Interaction with expert

Outstation field trips — surveys designs.
Internships

Assessment Methods: besides the formal system of university exams held at the end of each
semester will as mid - semester and class test that are held regularly, the students are also
assessed on the basis of the following;

Title:

Written assignment

Presentations

Participation in class discussion

Agility to think critically and creatively to solve problems.
Reflexive thinking.

Participation in exitance and co-curriculum activities.
Critical assessment of Articles book, etc.

The title of the programme shall be masters in Horticulture.

Affiliation:

The proposed programme shall be governed by the department of Horticulture, Jananayak
Chandrashekhar University, Ballia, Uttar Pradesh.

Duration:

The total duration of the programme shall be of tw. ears, spread over in four semesters.
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Seats:

The total number of students to be admitted to the programme shall be 20. The
programmc will be conducted on rcgular basis.

Fee:
As per university law and guidelines
Minimum Eligibility for Admission:

As per University guidelines or a three -four-year bachelors degree or equivalent in any
stream discipline awarded by a University or institute established as per law and
recogmzed as equivalent by this university with minimum 45% marks for general and
OBC category and 40% marks for SC/ST and person with disability categories or
equivalent grade, shall constitute the minimum requirements for admission to the masters
in sociology programme.

e Reservation of seats for various categories shall be as per the Uttar Pradesh state

government rules and regulations.

Admission procedure:

Admission procedure will tale place according to the University norms
(JananayakChandrashekhar University, Ballia) and guidelines in this regard.

Medium of instructions:
The medium of instructions will be English and Hindi.

Attendance:

Structure of the programme:

The main purpose of the mas2ters in sociology programme is to develop and disseminate
knowledge skills and values through classroom teaching, field visit and research are necessary
for promoting, maintaining and improving the functioning of individuals, groups and
communities. The masters in sociology programmeis comprised of —

Theory papers
practical % ;
Research/dissertation



Preamble
(Vegetable Science)

Vegetables are important constituents of Indian diet and play an important role ensuring
nutritional security. They are generally of short duration, high yielding, nutraceuiticallyrich,
economically viable and generating substantial on-farm and off-farm employment.Vegetables
have aprestine place in Indian agricultural economy. The country is being blessed with diverse
agro-climatic  conditions ranged from the tempearate to arid more than
6ocultivatedandgolesserknownvegetablesarebeinggrown.

Thecountryhaswitnessedatremendousgrowthinvegetableproductionandproductivityasares
ultofimprovedvarieties/Fihybrids/technologiesthroughsystematicresearchcoupledwiththeirlar
gescaleadoptionbythefarmersanddevelopmentalpoliciesofgovernmentcomparedtoarea(2.84mh

a),production(16.5mt)andproductivity(s.8t/ha)in1950—
51therehadbeenphenomenalincreaseinarea(>3folds;10.1mha),production(>10folds;185mt)and
productivity(>3folds;18.0t/ha)during2017—
18.Increasingpercapitaincome, healthconciousness,urbanisation,shiftingoffarmerstohighvaluev
egetablesduetohigherincome,favourableincomeelasticityofdemandandannualgrowthrateofdom
esticdemandforvegetablesarealsoimportantfactorsfuelingitsgrowthinthecountry. During2016—
17,thetotalexportsincludingpotatoandonionaccountedfor*
5.922croressharing3s%oftotalhorticulturalexports.Withthecurrentlevelofvegetableproductioni
nthecountry(171mt),population(1.3billion)andconsidering25%postharvestlossesands %exporta
ndprocessing thepercapitaavailabilityofvegetableproductioninourcountryis250gasagainst300g
recommendeddietaryallowance(RDA).Withprojectedpopulationofi.45billionby2030,Indiahast
oproduce210mtofvegetables.Thetargeted
production needs to be achieved through utilizing scientific technological and
traditionalstrengthinasustainablemannerwithoutmuchincreasingareaundervegetables.

Looking in to the above scenario in vegetable production, there is a need to update the
knowledge among the post-graduates of Vegetable Science. An effort is therefore made
toencompasstheadavancesmadeinthevegetableproductionbyrevistingthepost-
graduatecurriculumfordeliveringandassuringqualityeducation.Theproposedcurriculumaimstod
evelop a competent human resource equipped with holistic and updated knowledge and skill in
the field of Vegetable Science.

Thecoursecurriculumhasbeenrestructuredtocoverthecurrentrequirementofvegetable
production and post harvest management to increase capabilities of students. Inorder to
accomplish the task, either new courses have been formulated or existing
coursecontentsareupgradedtoincludelatestdevelopmentsinvegetablesproduction.

Inlinewithnationalpolicies,theexistingcoursecontentshavebeenupgradedandfivenew
courses, viz., Principles of vegetable breeding, Breeding for special traits in Vegetable crops,
Biodiversity and conservation of Vegetable crops, Biotechnological approaches
inVegetablecropsandAdvancedlaboratotorytechniquesforvegetablecropshavebeenadded.A
course on Vegetable Breeding has been divided into two courses one for self-
pollinatedcropsandanotherforcrosspollinatedvegetablecrops. Newcoriponents,viz., hydroponics
,aeroponics, grafting technique and precision farming have been added in appropriate
courses.The overall upgradation of course contents as well as addition of courses are in line
with national policy priorities like doubling of farmer’s income, more crop per drop, jaivik
krishi,soilhealth,skilldevelopment,entrepreneurshipdevelopment,startupinitiatives,etc.
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Course Title with Credit Load
M.Sc.(Hort.)(Vegetable Science)

Course Code \ Course Title l Credit Hours l
\ | Production of Cool Season Vegetable Crops 2+1 1
HOR501* | o N
HORs02 | Protected Cultivation of Vegetable Crops 241 ’
HOR503 Principles and practices of Organic farming 241
HORg504 Intellectual property and its management in 1+0 ‘
‘ . agriculture - ]
HOR505 ‘ Experimental design - - 2+1 B
HORs06* “ Production of Warm Season Vegetable Crops 241 -
HORs07 Seed Production of Vegetable Crops R 241 ]
HOR 508 Conservation Agriculture - 1+1 74
HOR509 Basic Concepts in Laboratory Techniques 1+1 |
HOR510 Information Technology In Agriculture ol ohr
HORs11* ~ Growth and Development of Vegetable €rops 241
HORs12 Post Harvest Management of Vegetable Crops 2+1 |
HOR513 Dry land farming and watershed management ] 2+ J
HORs514 Technical writing and communication skills [ ) 1+0 J
HOR515 Agricultural research, research ethics and rural 140 ‘
» - development programmes -
HOR516” Principles of Vegetable Breeding 2w
HOR517 Library and Information Techniques ) 0+1
HOR 518 Seminar - D R > T

Research Thesis 0+30

Total Credits 70

*Compulsory among major courses




[ 1" Semester Evaluation
_ Marks
Code No. Course Title Credit | Mid | End | Practical | Total
Hours | Term | Term
HORSO01 | Production of cool season vegetable crops | 241 25 50 25 100
HORS02 | Protected cultivation of vegetable crops 241 ]25 |50 |25 100
HORS03 | Pninciples and practices of organic farming (241 |25 50 25 100
HORS04 | Intellectual property and its management in 1+0 25 50 25 100
agriculture
HORS0S | Experimental designs | 2+1 25 50 25 100
L Total Credits 13 -
f 2™ Semester Evaluation |
. Marks
' Code No. Course Title Credit | Mid | End | Practical | Total
Hours | Term | Term
HORS06 | Production of warm season vegetable 2+1 25 50 25 100
HORS07 | Seed production of vegetable crops 2+1 25 50 25 100
| HORS08 | Conservation agriculture 1+1 25 50 25 100
| HORS09 | Information technology in agriculture 1+1 25 50 25 100
QIORSIO Basic concepts in laboratory techniques 0+1 25 50 25 100
| Total Credits 11 -
’ 3™ Semester Evaluation
| Marks
| Code No. Course Title Credit | Mid | End | Practical Total
1 Hours | Term | Term
. HORS11 | Growth and development of vegetable crops 2+1 25 50 25 100
| HORS12 | Post harvest management of vegetable crops 2+] 25 50 25 100
| HORS13 | Dry land farming and water shed management | 2+1 25 50 25 100
| HORS14 | Technical writing and communication skills 0+1 25 50 25 100
HORSI1S | Agricultural research, Research ethics and 1+0 25 50 25 100
rural development programs
Total Credits 11 -
4" Semester Evaluation
Marks
Code No. Course Title Credit | Mid | End | Practical Total
Hours | Term | Term
HORS16 | Principles of vegetable breeding 2+1 25 50 25 100
| HORS17 | Library and information services 1+0 25 50 25 100
HORS18 | Seminar 1
HORS19 | Thesis research 30
Total Credits 35 -
Total Semester Credit Hours 70 PR
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M.Sc.(Hort.)(VegetableScience)

First Semester
» CourseTitle :ProductionofCoolSeasonVegetableCrops
CourseCode :HOR501
CreditHours :(2+1)
Need ofcourse?

Cool season vegetables arc a major source of dictary fibres, minerals and vitamins.Some
of these vegetables also contribute protein, fat and carbohydrate. Most of
theleafyandrootvegetablesarerichinminerals,especiallyinmicro-elementssuchas copper,
manganese and zinc. Vegetables differ in their temperature
requirementforpropergrowthanddevelopment.Mostofthewintervegetablecropsarecultivat
edin cool season when the monthly mean temperature does not exceed 21°C. Even
intemperate climate, these vegetables are cultivated in spring summer in hilly
trackswherethedaytimetemperatureinsummerislessthan21°C.Thestudentsofvegetablesci
enceneedtohaveanunderstandingofproductiontechnologyofimportantcoolseasonvegetabl
ecropsandtheirmanagement.

Objective of Course

Toimpartknowledgeandskillsonadvancementinproductiontechnologyofcoolseasonvegeta
blecrops

Thecourseisconstructedgivenasunder:

No. Block Unit
. Productionofcoolseasonvegetable 1
Bulbandtubercropscrops IT1Colecrops

* Rootcrops
» Peasand
beansVLeafyvegetable
s

Theory

Introduction, commercial and nutritional importance, origin and distribution,
botanyandtaxonomy,area,production,productivityandconstraints,soilrequirements,clim
aticfactorsforyieldandquality,commercialvarieties/hybrids,seedrateandseed treatment,
raising of nursery, sowing/ planting time and
methods, hrydroponicsandaeroponics,precisionfarming,croppingsystem,nutritionalinclu
dingmicronutrientsandirrigationrequirements,interculturaloperations,specialhorticultur
alpractices,weedcontrol,mulching,roleofplantgrowthregulators,physiological disorders,
maturity indices, harvesting, yield, post-harvest
management(grading,packagingandmarketing),pestanddiseasemanagementandproducti
oneconomicsofcrops.

Unitl

Bulbandtubercrops—Onion,garlicandpotato.

Colecrops—Cabbage,cauliflower,kohlrabi,broccoli, Brusselssprotitsandkale.
UnitlII
Rootcrops—Carrot,radish,turnipandbeetroot.

Unitlv %}



Peasandbeans—Gardenpeasandbroadbean.

Unitv
Leafyvegetables—Beetleaf,fenugreek,corianderandlettuce.
Scientiﬁcraisingofnurseryandseedtrcatment;

* Sowingandtransplanting;

* Description of commercial varieties and hybrids;

. Demonstranononmethodsoﬁrrigation,fenilizersandmicronutn'entsapplication;
* Mulchingpractices,weedmanagement;
Useofplantgrowthsubstancesincoolseasonvegetablecrops;
. Studyofnutritionalandphysiologicaldisorders;
Studiesonhydmpnnice,aemponicqandothersoi]lessculture;
Identiﬁcaﬁonoﬂmportanlpestanddiseasesandtheircontrol;
Preparationofcroppingschemeforcommercialfanns;

. Visittocommercialfaml,greenhouse/polyhouses;

* Visittovegetablemarket;

* Analysisofbenefittocostratio.
TeachingMethods/Activities

« Classroomlectures

* Assignment(writtenandspeaking)

+ Studentpresentation

* Handsontrainingofdifferentprocedures
« Groupdiscussion

Learningoutcome

Aftersuocessﬁllcompletionofthiscourse,thestudentsareexpectedto:

* Appreciatethe scope andscenario of coolseason vegetable cropsin India

. Acquireknowledgeabouttheproductiontechnologyandpost-
harvesthandlingofcoolseasonvegetablecrops

+ CalculatetheeconomicsofvegetableproductioninIndia

SuggesiedReading

BoseTK,KabirJ,MaityTK, ParthasarathyVAandSomMG.2003. Vegetablecrops.Vols.I-111.Nayaudyog.

BoseTK, Som MG and Kabir J. (Eds.). 1993.Vegetablecrops. Naya prokash.

ChadhaKLandKallooG.(Eds.).1993-94.AdvancesinhorticultureVols.V-X. Malhotrapubl.house.

ChadhaKL.(Ed.).2002.Handbookofhorticulture.ICAR.

ChauhanDVS.(Ed.).1986.Vegetableproductionin[ndia.Ramprasadandsons.

FageriaMS,Choudhar)fBRandDhakaRS.2000.Vegerablecrops:prodlzctionrechnology.Vol.
11.Kalyanipublishers.

GopalakrishananTR.2007.Vegetablecrops.Newlndiapubl.agency.

HazraPandBanerjeeMKandChattopadhyayA.2012.Va rietiesofvegetablecropsinindia,(Secondeditio
n),Kalyanipublishers,Ludhiana,199p.

HazraP.2016.VegetableScience.2nedn, Kalyanipublishers, Ludhiana.

HazraP.2019.Vegetableproductionandtechnology.Newlndia publishingagency,NewDelhi.

HazraP,ChattopadhyayA,KarmakarKand DuttaS.2011.Modern technologyforvegetableproduction NewlIndia
publishingagency,NewDelhi,413p

RanaMK.2008.Olericultureinindia.Kalyanipublishers,NewDelhi.

Rana MK. 2008.

Scientificcultivationofvegetables.Kalyanipublishers,NewDelhi.RanaM K.20 14.Technologyf

orvegetableproduction.Kalyanipublishers,NewDelhi.

RubatzkyVEandYamaguchiM.(Eds.).1997. Worldvegetables:principles,productionandnutritiveval
ues.ChapmanandHall.

SainiG8:2001:AtextbookofoleriandfloricultureAmanpublishinghouse.

SalunkheDKandKadamsSS.(Ed.).1998.Handbookofvegetablescienceandtech nology:production,com

position,storageandprocessing.Marceldekker.
\
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ShanmugaveluKG.1989. Productiontechnologyofvegetablecrops.Oxfordand1 BH.

SinghDK.2007.Mndernvegemblemrieﬁammlprmjucﬁontechnolngy.Internationalbookdistributing
Co.

SinghSP.(Ed.).1989.Productiontechnologyofvegetablecrops.Agril.comm. res.centre. Thambur

aj S and Singh N. (Eds.), 2004. Vegetables; tuber crops and spices.

ICAR.ThompsonHCandKellyWC.(Eds.).1978.Vegetablecrops.TataMcGraw-Hill.

CourseTitle :ProtectedCultivationofVegetableCrop

CourseCode :HOR502

CreditHours :(2+1)

Need ofcourse?

India is the second largest producer of vegetable crops in the world. However,
itsvegetableproductionismuchlessthantherequirement,ifabalanceddietisprovided to

every individual. There are different ways and means to achieve
thistarget. Protectedcultivation,whichisthemodificationofthenaturalenvironmenttoachiev
eoptimumplantgrowth.Isthemostintensiveformofcropproduction

with a yield per unit area up to ten times superior to that of a field crop. Duringwinter
under north-east Indian conditions, it is difficult to grow tomato,
capsicum,cucurbits,frenchbean,amaranth,etc.inopenfield. However,varioustypesofprotec
tedstructurehavebeendevelopedforgrowingsomehighvaluecropsby
providingprotectionfromtheexcessivecold. Productionofoff-seasonvegetable

nurseries under protected structure has become a profitable business. The mainpurpose
of raising nursery plants in protected structure is to get higher profit anddisease free
seedlings in off-season to raise early crop in protected and open fieldcondition. The low
cost polyhouse is economical for small and marginal farmers,who cannot afford huge
cost of high-tech polyhouse. Besides supplying the localmarkets, the production of
polyhouse vegetables is greatly valued for its
exportpotentialandplaysanimportantroleintheforeigntradebalanceofseveralnationalecon
omies. The students of vegetable science need to have an understanding
ofprotectedcultivationofvegetablecrops.

Objective of Course

Toimpartlatestknowledgeaboutgrowingofvegetablecropsunderprotectedenvironmentalc
onditions

Thecourseisconstructedgivenasunder:

No. Block Unit
. Protectedcultivationofvegetable I. Scope and importance
crops I1.Typesofprotectedstructure
- Abioticfactors
e Nurseryraising
e Cultivationoferops
«  Solutionstoproblems
Theory
Unitl

Scope and importance- Concept, scope and importance of protected cultivation

ofvegetablecrops;Principles,design,orientationofstructure,lowandhighcostpo]yhouses/ gr
eenhousestructures.

Unitll

Typesofprotectedstructure-Classificationandtypesofprotectedstructures-
greenhouse/polyhouses,plastic-

nonplasticlowtunnels,plasticwalkintunnels,highrooftunnelswith tilation,insectproofn
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ethouses,shednethouses,rainshelters
eroponics;Soilandsoillessmediaforbe
andfertigationsystem.

UnitlIl

Abioticfactors-
Effectofenvironmentalfactorsandmanipulationo
1ty,etc.ongrowthandyieldofdifferentvegetables.
Unitlv
Nt_trsery raising- High tech vegetable nursery raising in protected structures
usingplugsandport

rays;differentmediaforgrowingn urseryunderprotectedcultivation;Nur
seryproblemsandmanagementtechno]ogiesincludingfertigation

Cl_dlfivaﬁonofcrops-Regu]ationofﬂoweringandfruitinginvegetab]ecrops;’l‘echnology for
raising tomato, sweet pepper, cucumber and other vegetables inprotected structures,

,NVP,climatecontrolgreenhouses,hydroponicsanda
dpreparation;Designa ndinstallationofdripirrigation

ftemperature,light,carbondioxide,humid

inch_ldir}g varieties and hybrids, training, pruning and
stakingingrowingvegetablesunderprotectedstructures.
UnitVv

Solutionstoproblems-Problemsofgrowingvegetab]esinprotectedstructuresandtheir
remedies, physiological disorders, insect and disease management in
protectedstructures; Use of protected structures for seed production; Economics of
greenhousecropproduction.

Practical

+ Studyofvarioustypesofprotectedstructure;

. Studyofdifferentmethodstocontroltemperature,carbondioxideandlight;

. Studyofdifferenttypesofgrowingmedia,trainingandpruningsystemsingreenhousecrops

» Studyoffertigationandnutrientmanagementunderprotectedstructures;
+ Studyofinsectpestsanddiseasesingreenhouseanditscontrol;

* Useofprotectedstructuresinhybridseedproductionofvegetables;
 Economicsofprotectedcultivation(Anyonecrop);

+ Visittoestablishedgreen/polyhouses/shadenethousesintheregion.
TeachingMethods/Activities

 ClassroomLectures

 Assignment(writtenandspeaking)

« Studentpresentation

« Handsontrainingofdifferentprocedures

» Groupdiscussion

Learningoutcome

Aftersuccessfulcompletionofthiscourse,thestudentsareexpectedto:

+ AppreciatethescopeandscenarioofprotectedcultivationofvegetablecropsinIndia

« Acquireknowledgeabouttheeffectofabioticfactorsongrowth,floweringandproductionof
vegetablecrops

 Gainingknowledgeaboutthedesigningofvariouslowcostprotectedstructures

» Adoptingtheraisingofvegetableseedlingsinlowcostprotectedstructuresasentrepreneur

SuggestedReading

ChadhaKLandKallooG.(Eds.).1993-

94.Advancesinhorticulture.MalhotraPub.House.ChandraSandSomV.2000.Cultivatingvegetablesi
ngreenhouse.Indianhorticulture4s:17-
18.
KallooGandSinghK.(Eds.).2000.Emergingscenarioinvegetableresearchanddevelopment.Researchperi
odicalsandBookpubl.house.
Parvatha RP. 2016. Sustainable crop protection under protected cultivation. E-Book
Springer.Prasad S and Kumar U. 2005. Greenhouse management for horticultural crops. 2™
Ed.Agrobios.ReshHM.2012. Hydroponicfoodproduction.7mEdn.CRCPress.
SinghB.2005.Protectedcultivationofvegetablecrops.Kalyanipublishers,NewDel hi
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Singh DK and Peter KV. 2014.
NewlIndiapublishingagency,NewDelhi
SinghS,SinghBandSabirN.201

ingh: 4.Advancesinprotectedcultivation.Newl ndiapublishingagency,NewDelhi.
TiwariGN.2003.Greenhousetech nologyﬁwcovltrollcdcnuiromnenr.NamsapubI .house.

Protectedcultiva tionofhorticulturalcrops(;stEdition)

CourseTitle :PrinciplesandPracticesoﬂ)rganicFanning
CourseCode :HOR503

CreditHours 1241

Objectiveofthecourse

Tostudytheprinciplesandpracticesoforganicfarmingforsustainablecropproduction.
Theory

Unitl

Organic farming - concept and definition, its relevance to India and global
agncultureandf'utureprospects;principlesoforganicagriculture;organicsandfarmingstand
ards;organicfanningandsustainableagn’culture;selectionandconversionof land, soil and

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

UnitIIl

Farming systems, selection of crops andcrop rotations, multiple and relay

croppingsystems,intercroppinginrelationtomaintenanceofsoilproductivity.

Unitlv

Contmlofweeds,diseasesandinsectpestmanagemenl,biologicalagentsandpheromones,bio

-pesticides.

UnitVv

Socio-

economicimpacts;marketingandexportpotentia]:inspection,certiﬁcation,labe]ingandaccr

editationprocedures;organicfarmingandnationaleconomy.

Practical

» Methodofmakingcompostbyaerobicmethod

+ Methodofmakingcompostbyanaerobicmethod

+ Methodofmakingvermicompost

* Identificationandnurseryraisingofimportantagro-forestrytressandtressforshelterbelts

« Efficientuseofbiofertilizers,techniqueoftreatinglegumeseedswithRhizobium
cultures,useofAzotobacter,Azospirillum,andPSBculturesinfield

« Visittoabiogasplant

« Visittoanorganicfarm

+ Qualitystandards,inspection,certificationandlabelingandaccreditationproceduresforfa
rmproducefromorganicfarms

Teachingmethods/activities
ClassroomteachingwithAVaids,groupdiscussion,assignment.exposurevisit
Learningoutcome

Basicknowledgeonorganicfarmingforsustainableagricultureanddevelopme
SuggestedReading

« AnanthakrishnanTN.(Ed.).1992.Emerging TrendsinBiologicalControlofPhytophagousinsects.O
xford&IBH.

+  GaurAC.1982.AManualofRuralComposting, FAO/UNDPRegional Project L ument,FAQ.
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Joshi M.2016.NewVistasofOrga nicFarming.ScientificPublishers
LampinN. 1990. Organic Farming. PressBooks, Ipswitch, UK.

PalaniappanSPandAnandnmiK‘1999.()rganicFann ing—TheoryandPractice.ScientificPubl.
Raol}\’\’enkata.1995.81naIlFanneerusmllnregmtedRumchveInpnrenr:errioﬂx)m)mic
En1ummnenmndLmaIPcrspecﬁvc:Pub|.3.Parisaraprajna Parishtana,Bangalore.

ReddyMV.(Ed.).1995&)1’10nyanisrnsandLim'rDe('mn]msr'tirmin theTropics.Oxford&IBH.
SharmaA.2002. HandBookofOrganicFarming. Agrobios.

SinghSP.( Ed.).1994.Technnlngyfnrl‘rafucmmofNalin‘alls’rwmies. PDBC,Bangalore,
SubbaRaoNS.2002.SnilMim)hinlngy.Oxforﬂ&lBH.

Triv«iiRN.\qg:;.ATmrthkqumn'rmnnmuaIS('ien('aq,AnmolPubl.

Veeresh GK,Shivashankar Kand SuiglacharMA. 1997.0rganicFarming
and&mmina_blmgrimlnlre.Associationfoermotionof():gn nicFarming,Bangalore.
WHO.1990.Pubh(‘HmlrhImmcmﬂ’csticidcs'Use(Inm_qrr'mllmrc.WHO.

. \\’oolmerPLandSm'ﬂM.l.1994.ThoBioh)gimlManuycnwnr()fl‘r()pical.S‘nilFerﬁlinJ.TSBF&Wiley.

CourseTitle :Intellectual property and management In agriculture
CourseCode :HOR504

CreditHours :11+0

Objective of Course

Themainobjecﬁveofthismnrseistneqtlipstudentsandstakeho]derswithknow]edge 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

»

HistoﬁcalperspectivesandneedfortheintroductionofInteIlectuaIP'ropertyRightregime;’I‘R
IPsandvaﬁousprovisionsinTRIPSAgreement;Intel]ectualPropertyandlntellectua]Propert
yRights(IPR),beneﬁtsofsecuringIPRs;IndianLegislationsfcrthepmtectionoﬁ'arioustypes

oﬂntellectualProperties;Fundamentalsofpatents,copyrights,geographicalindications,desi
gnsandlayout,tradesecretsandtraditionalknowledge,trademarks,protectionofplantvarieti
esandfarmers’rightsand biodiversity protection; Protectable subject matters, protection
in
biotechnology,protectionofotherbiologicalmaterials,ownershipandperiodofprotection;N
ational

Biodiversity protection initiatives; Convention on Biological Diversity;
InternationalTreatyonPlantGeneticResourcesforFoodandAgriculture; Licensingoftec

hn ologies,Materialtransferagreements,ResearchcollaborationAgreement,LicenseAgr
eement.

SuggestedReadings

» ErbischFHandMarediaK.1998.Intellectual PropertyRightsinAgriculturalBiotechnolo
gy.CABL

+ GanguliP.2001.Intellectual PropertyRights: Unleashing KnowledgeEconomy.McGra
w-Hill

« IntellectualPropertyRights: KeytoNewWealthGeneration.2001.NRDCandAestheticT
echnologies.

* MinistryofAgriculture,GovernmentofIndia.2004.StateofIndianFarmer.Vol.
V.TechnologyGenerationandIPRIssues.AcademicFoundation.

* RothschildMandScottN.(Ed.).2003.Intellectual PropertyRightsinAnimal Breedingan
dGenetics.CABI.

+ SahaR.(Ed.).2006.Intellectual PropertyRightsinNAMandOtherDevelopingCountries
:ACompendiumonLawandPolicies.DayaPubl. House.

The Indian Acts - Patents Act, 1970 and amendments; Design Act, 2000;

TrademarksAct,1999;TheCopyrightAct,1957andamendments; Layout DesignAct,2000: PP

VandFRAct2001,andRules2003; TheBiological DiversityAct,2002.

L Course Title : Experimental Designs

I1. Course Code : HOR505 %



111 Credit Hours : 2+1
IV. Need of the course

This course 1s meant for students of agncultural and animal sciences other than
.-\gnculnfral Statistics. Designing an experiment is an Integrated component of
research in almost all sciences The students would be expased to concepts of

Design of Expenments so as to enable them to understand the concepts involved

in planning, designing their expenments and analysis of experimental data
V. Theory

Unit 1

Need for designing of expenments., charactenstics of a good
of designs- randomization, replication and local control
Unit 11

Umiformuty tnals, size and shape of plots and blocks, Analysis of vanance, Completely
randomized design, randomized biock design and Latin square design

Unit 11

Factonal expenments, (symmetncal as well as asymmetncal). orthogonality and
parttioning of degrees of freedom Concept of confounding

Unit IV

Split plot and strp plot designs. analysis of covanance and mussing plot techniques
n randomuzad block and Latin square designs: Transformations. Balanced
Incomplete Block Design, resolvable designs and their applications, Lattice design,
alpha design - concepts, randomization procedure, analvsis and mterpretstion of
results. Response surfsces. Combined analysis.

V1. Practical

* Uniformity tnal data analysis, formation of plots and blocks, Fairfield Smith Law.
Analysis of data obtained from CRD, RBD, LSD, Analysis of factorial experiments.
« Analysis with missing data,

« Split plot and strip plot designs.

V1L Suggested Reading

* Cochran WG and Cox GM. 1957. Experimental Designs. 2a Ed. John Wiley.

* De=n AM =nd Voss D 1999, Design and 4nefises of Experiments. Springer.

* Montgomery DC. 2012 Design and Arahsis of Experiments. 8a Ed. John Wiley.

 Federer WT. 1983 Experimensal Designs. MacMillan.

* Frsher RA. 1933, Design and Anahsis of Experimenss. Oliver & Bovd.

* Nigam AK and Gupta VK. 1979. Handbook on Anahxis of Agriculniral Experiments. IASRI
Publ

* Pearce SC_ 1985 The Agriculnral Field Experimeni: 4 SansticelExamination of Theory
ond Procoxce. Johm Wiley. g

design Basic pninciples
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SECOND SEMESTER

- CourseTitle :ProductionofWarmSeasonVegetableCrops
CourseCode :HOR 506
CreditHours :(2+1)
Need of thecourse?

Unlikecool-seasonvegetables,warm-seasonvegetablecropsrequire  higher soiland air
temperature; thus;, they are always planted after the last frost date
rangingfromlatespringafterthelastfrostdatetolatesummer.Daytimetemperaturemay  still
be warm enough but drop so much at night-time that the weather is
notsuitableforwarm-seasoncropsanylonger.Ingeneralsummervegetablesrequirea  little
higher temperature than winter vegetables for optimum growth. In summervegetables,
the edible portion is mostly botanical fruit. The students of vegetablescience need to
have an understanding of  production technology  of  important
warmseasonvegetablecropsandthereaftertheirmanagement.

Objectofthecourse

To impart knowledge and skills on advancement in production technology of
warmseasonvegetablecrops
Thecourseisconstructedgivenasunder:

No. Block Unit
. Productionofwarmseasonvegetable1. Fruitvegetablescrops
2.Beans
« Cucurbits
« Tubercrops
« Leaf\wegetables
Theory

Introduction, commercial and nutritional importance, origin and distribution,
botanyand taxonomy, area, production, productivity and constraints, soil

Q
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gequirements.climaticfacmrsfomcldandquality.commencial\'arietjes/ hybrids.seedratean

seed treatment,

e raising  of nursery
plantingtimeandme

of including grafting  technique, sowing/
thods.preasnonfanning.

cmppings_\stem,nutritionalincludingmiuon

umentsandlmgationmqulmments.lnterculmmlopemtlons.specialhomcultural practices
namely hydroponics aeroponics, weed control
mu}chmg roleofplantgm\\thregulators physiologicaldisorders matunmndlces.hanestjn'
g.yvield.post-
har\'e§tmanmment(grading.packagingandmar}a'ng).pestanddiseasemanagementandec
onomicsofcrops.
Unitl
Fruimegetables—Tomato.bﬁnjal.hotpepper.sweetpepperandokra.
Unitll
Bears—Frenchbean.lndianbean(Sem),dusterbeanandcowpez.
Unitiln
Cuaxrbits—{\xwmber.melonsgourds.pumpkinandsquashes.
UnitIv
THbenmps—S\s?etpotato.e]ephantfoot}nm.tapiow ‘aroandyam.
UnitV
Leafyvegetables—Amaranthanddrumstick.

* Practical

* Scientificraisingofnurseryandseedtreatment:
. Sowing.transplanting.\‘egetablegraﬁ]'ng:

Description of commercial varieties and hybrids;
. Demonstrationonmethodsoﬁrrigation.fertilizergndmicmnutrientsapplication;
* Mulchingpractices,weedmanagement:
Useofplantgrowthsubstancesinwa rmseasonvegetablecrops:
* Studyofnutritionalandphysiologicaldisorders:
Studiesonhydroponics,aeroponicsandothersoillessculture:
+ Identificationofimportantpestanddiseasesandtheircontrol:
+ Preparationofcroppingschemeforcommercialfamns:
+ Visittocommercialfarm.greenhouse/polyhouses;
+ Visittovegetablemarket;

» Analysisofbenefittocostratio.

. TeachingMethods/Activities
+ ClassroomLectures
+ Assignment(writtenandspeaking)
- Studentpresentation
+ Handsontrainingofdifferentprocedures
« Groupdiscussion
+ Learningoutcome
Aftersuccessfulcom pletionofthiscourse thestudentsareexpectedto:
. .-\ppreciatethesoopeandsoenarioofwannseason\'egetablecmpsinlndia
* Acguireknowledgeabouttheproductiontechnologyandpost-
harvesthandlingofwarmseasonvegetablecrops
- CalculatetheeconomicsofvegetableproductioninIndia

SuggestedReading

BoseTK,KabirJ MaityTK, ParthasarathyVAandSomMG.2003. } ‘egetablecrops Vols 1-111.N ayaudyog.
BoseTK, Som MG and Kabir J. (Eds.). 1993.Vegetablecrops. Naya prokash.
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ChadhaKLandKallooG.(FA\). 1003-94 A(hmu‘sm’kvﬁmlnm'\’ols\’-I\‘-;\

B e e
F(eer::: \:i‘C::::udhanBRandDhakal;g:‘(::(‘\“\'l:::ztns::&%xz:(}zz‘:\*hnol( qy.Vol.
goa:;mi:an;lgiﬁ(;imxmzhh\'m;\\:.\‘e\\ 1 r\ditaw_lbl;lgenc_\ .

n),l\‘a}_\aniljubi‘;sh;r&u K;I:t\:‘;;dlt‘;\;;‘x A2012.Vareties fegetablecropsinindia,(Seconded itio

HazraP.2016.Vegetablescience. o~edn,Kahanipublishers, Ludhiana.
Hazran.‘om.\lvcquh\hnmmmin\*hmknu Newlndia ishi N i
2019.Vex : QU. publishingagency,New Delhi.
HazraP C hatjopadh;a) A KarmakarKandDuttaS.2011 Mndornh\‘hmlngqﬁrntgembh'pnﬂmrﬁ)n..\leu India
pnphshn\:&mnqz.\'m Delhiq13p ‘
Rana.\ik.;‘O(ﬁOk'rnllnm'inhmz.Knl_\:\niPublLthm&.\'e\\ Delhi.

RanaM K.zoo&&_‘h'n ticcultivationofiegetables. Kal vaniPublishers,New Delhi.
RubatzkyVEandy amaguchiM.(Eds.). 199‘.l\'orldlvgvmbhs:pmmwlm.mmmmnmﬂnum’n‘wml
e ChapmanandHall.

SainiGS.:oolAnuﬂ\uh)ﬁ\kr&indfhr'udmm..«\m:mpubl'shinghouse.
SalunkheDIf(andethS.(Ed.) 2 1QQSJ{umiIxxhyﬁwcmbk:i‘ietnnndmmrdogy:pluhuiomn
mpositon. sfongedprovessing. Marceldekk

ShanmugavelukG., 1980.%\2‘11\‘11’0:1n\mnﬂogy(y‘t\'gt;mbklmxxm'fordand] BH.
SinghDK.2

-_\I(1icrm\ycmchum'mmmimxim‘mmta‘hmkrgy.l nternationalbookdistributing
Co.

S@nghSP.( Fd.L15)89?:1xhn‘fﬁmm‘hmhgygﬁlyembhm\grilcomm.ms.oentm.Thambur
a) S and Singh N. (Eds.). 2004. Vegetables. tuber crops and spiees.
IC-\R.Thompa)nHCandKell_\'\\'(l(EA‘\).IQ’,'S.\'ogembkrroxn’l‘ata;\icGraw-Hil\.

CourseTitle :SeedProductionofVegetableCrops
CourseCode ‘HOR507

CreditHours :(2+1)

Needof thecourse?

Enhancing vield and quality of vegetable crops depends upon a number of factors.The
inputs like fertilizers. irrigation and plant protection measures and suitableagronomic
practices contribute greatly towands improving vield and quality of thevegetable
produce. If good quality seed is not used. the full benefits of such
inputmndagmnomicpracticesmnnotberea]ized.'l‘heuseoﬂfghqualit}seedthus.p]a)sa
pivotal role in the production of vegetable crops. It is. therefore. important to usethe
seed conforming to the prescribed standards. A good quality seed should
ha\thighgeneﬁmndph_\sicalpuﬁty.pmpemloistumcontentandgoodgermination.lt
should also be free from seed horne diseases and weed seeds. The quality of
theproduoewilldeteﬁomteiﬁhesefadorsareoverlooked.Outcmsing.ph)sim]admixtumsa
ndmutationmretheprimefac:orsresponsib]eforthedeteriorationofseedquality,-\varietyco
uldbesavedfromdeteriorationifproperchecksaremadeat  different stages of seed
multiplication. It is also extremely important to maintainhigh genetic purity of a variety.
The students of vegetable science need to have anunderstanding of seed production

technology of vegetable crops and their
essentialprocessingbeforesupplyingthemtothemarketorfurtheruse.
Objectofthecourse

Toimpanaoompnehensi\?knowledgeandskillsonqualit}seedpmducﬁonofvegetableaops
Thecourseisconstructedgivenasunder:

No. Block Unit
. Seedproductionofvegetablecrops I. Introduction, history,propagationand
reproduction

+  Agro-climateandmet hodsofseedproduction
+  Seadmultiplicationanditsqualitymaint

w1



. Seedhanmmg,extmch‘onanditspm

ssing
* Improvedagro-
techni s
Theon niquesandfieldandseedstandands
Unitl

I nhvducl?‘onlli.\‘t.ory.pmpagutionandrvpmduction—lntroduaion.deﬁnitionofseed
and its quality. seed morphology. development and maturation; Apomixis and

feﬂilization:)lodesofpmmationandmpmductiwbeha\ioun Pollinationmechanismsand

sc}'fonnsin\tgctablcs:Histor_mfvcgetablcsccdpmdudion;Statusandsharcofwgctablmcc
dsinseedindustry

Unitll

Agro-dimateandmethodsofseedproduction—Agro-
climateanditsinfluenceonqualityseedproduction; Deteriorationofcropvarieties.geneticala
ndagronomicprinciplesofvegetableseed production; Methodsofseedproduction, hybridsee
dsandtechniquesoflargescalehybridseedproduction;Seedvillageconcept

Unitlll

Seedrmultiplicationanditsqualitymaintenance—
Seadmultiplicationratiosandreplacementratesinvegetables:Generationsystemofseedmult
iplication:Maintenanceandproductionofnucleus.breeder.foundation.certified/truthfullab
elseads:Seadqualityandmechanismsofgeneticpuritytesting

Unitl‘l’

Seedharvesting extractionanditsprocessing—Maturitystandards: Seedharvesting,
curingandextraction:Seedprocessing.viz..cleaning.dryingandtreatmentof
seeds.seedhealthandqualityenhancement.packagingandmarketing: Principlesofseedstora

ge:Orthodoxandrecalcitrantseeds:Seeddormancy

UnitV

Improved agro-techniques and fleld and seed standards—Improved agro-
techniques:Field and seed standards in important solanaceous. leguminous and
cucurbitaceousvegetables,colecrops.leafyvegetables.bulbousandrooteropsandokra:clonal
propagationandmultiplicationinvegetativepropagatedcrops:Seedplottechniqueandtruep
otatoseedproductioninpotato

Practical

- Studyoffloralbiologyandpollinationmechanismsinvegetables;
» Determinaticncfmodesofpollinaticn;

- Fieldandseedstandards:

« Useofpollinationcontrolmechanismsinhybridseedproductionofimportantvegetables;
- Maturitystandardsandseedextractionmethods:

- Seedsamplingandtesting;

- Visittocommercialseedproductionareas;

- \isittoseedprocessingplant;

- Visittoseedtestinglaboratories.
TeachingMethods/Activities

« ClassroomLectures

« Assignment(writtenandspeaking)

« Studentpresentation

« Handsontrainingofdifferentprocedures

« Groupdiscussion

Learningoutcome
Aftersuccessfulcompletionofthiscourse thestudentsareexpectedto:
« Appreciatethescopeandscenarioofseedproductionofvegetablecropsinindia

%%7/



. Adopnonofseedplx\iu
X. Su8gfstedReading

:\gamaalPKand\nu 3 N 2018 BYimdame Y
N radhaV 2018 Rundame nva},&uLv:wrmmmm\‘fuu\k\gy.Brﬂlianmublicanons.;\’e\\ Dl
.\zm\\alPKandDadlani\l (Eds). 1002, Tochni ] I
M. 1992, quesinseedscie 1
Agrawal RL(Ed.).ngf&uiﬂvhm Mogy.OxfordandI BH. “ rumullu‘hnokyy.Somhas:anPubL
xﬁk&m.ﬁyhmtﬁ\\imthm)rxin1\ycmblmCRCpres.Flon‘da.US.\.
Bendd-\LRand\\amhe: i}\.‘:«\uﬂmn Tbookofseedphysic log y.Foodprtxiuc&plm&N\'/ London
ndell PE. (Ed;\): 1098, N\\&‘uvu\nximﬁnolngy:Indimgﬁm:\*n-ygxﬁv& Alled .
Pnbl.(‘,h.jl‘\ml\?n_\sk.Pmkf..uhS.ShannaShndDa(ﬂani.\!gooz,Tesﬁmnﬁﬁvimmwnm.
Coni un m;-r::zimnu&mbxhryﬁnlh noarietyprotection.1ARI NewDelhi
opla a McDonald.\l&2004&\\&‘1‘01uumimﬁnology KluwerAcademicPress, 1
ndl( d 0 s g FageriaM
—'\DaP&ndehmdt}anAkzoooJ u_)cmb!«\‘nus:bnﬂiirumdauipnxhrriun. agenads,
Vol.l -KahaniPublishers, NewDelhi.
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+ CourseTite :ConsernvationAgriculture
« CourseCode :HOR508
« CreditHours 11+1

+ Need ofthecourse
Toimpartlm0\\1edgeofconsenntionofagriculrureforeconomia‘]ew]opment.

- Theory
U i - -
Con\enrionalandconser\'ationagriculnues_vstems.sustainabiht_\_u)ncerns.consen*ahpnag
ricultureHistoricalbackgroundandpmsentconmptglobala’penenc&.pr&sentstahxsxnInd

1a.
Unitll .
Nutrient management in CA, water management, weed management, energy use.insect-
pest and disease management, farm machinery, crop residue
management,covercropmanagement.
UnitIll . .
Climate change mitigation and CA, C-sequestration, soil health management,
soilmicrobesandCA.

UnitIV

CAinagroforestrysystems,rainfed/drylandregions
UnitV . .
EconomicconsiderationsinCA.adoptionandconstraints,CA: Thefutureofagriculture

d% s‘%/ﬂ



Practicals

* Studyoflong-termexperimentsonCA.

. E\-aluationofsoilhealthpammeter&

. Ef;i;\ie::lrofl("t-)seq}xestmtioq.
g‘require'r;\mé n‘t g::s;fg&r:;gﬁieg:tcm[m,\\vedseedbankanmationunderc.-\.ener

Teachingmethods/activities

C]asmomteachir@dth\\'aids\qmupdiscussion.oralpresemationb)students

Learmingoutcome

E‘peﬁenceontheknowledgeofvarioust_vpesofconsen*aﬁonofagﬁmhum

SuggestedReading

* Arakeri HR and Roy D. 1084. Principies of Soii Conservation and Water Management
OxfordS1BH. =

BishtJK. Meena VS, Mishra PK and Pattanayak A. 2016. Consenation Agriculture-Anapproach
to combat climate change in Indian Himalava. Publisher: Springer Nature. Doi:10/1007/978-
o81-10-2558-7.

Dhruvanarayana\'V.10a3SotkindWaterConseriationResearchinindia ICAR.
FAQ.2004-SotkindWaterConservationinSemi-AridAreas Soils Bull..Papers?.

+ Cracia-Torres L. Benites J, Martinez-Vilsla A and  Holgado-Cabera

AL 2003
ConsenationAgriculture-EnvironmentFarmersexperiences innovationsSocio-economicpolicy.

«  MuhammadFandKamdambotHMS.2014.ConsenvationAgniculture. Publisher:Springer
ChamHeidelberg. NewYaorkDordrechtLondon. Doi:10.1007/978-3-319-11620-4.
YellamandaReddyTandSankaraReddvGH. 1992 PrinciplesofAgronemyKahvani

» CourseTitle :Basic concepts in laboratory techniques

- CourseCode :HOR3509

- CreditHours :0+1

Objective

Toacquaintthestudentsaboutthebasicsofcommonlyusedtechniquesinlaboratory.

Practical

+ Safetymeasureswhileinlab;

- Handlingofchemicalsubstances:

« Useofburettes,pipettes.measuringcylinders.flasks,separatoryfunnel condensers.micro
pipettesandvaccupets:

- Washing.dryingandstenlizationofglassware:

- Dningofsolvents/chemicals:

« Weighingandpreparationofsolutionsofdifferentstrengthsandtheirdilution:

- Handlingtechniquesofsolutions:

- Preparationofdifferentagro-chemicaldosesinfieldandpotapplications;

« Preparationofsolutionsofacids;

- Neutralisationofacidandbases:

- PreparationofbuffersofdifferentstrengthsandpHvalues;

« Useandhandlingofmicrascope,laminarflow.vacuumpumps,viscometer,thermometer,
magnetic stirrer, micro-ovens, incubators, sandbath, waterbath,oilbath:

- Electricwiningandearthing;

« Preparationofmediaandmethodsofsterilization;

« Seedviabilitytesting testingofpollenviability;

« Tissuecultureofcropplants;

« Descriptionoffloweringplantsinbotanicaltermsinrelationtotaxonomy.

SuggestedReadings

« FurrAK 2000.CRCHandBookofLaboratorySafety.CRCPress.

« GabbMHandLatchemWE.1968_AHandbookofLaboratorySolutions.Chemical Publ.Co
.
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L. Course Title : Information Technology in Aeri

I1. Course Code : HORS10 S ARieatinne
IL Credit Hours :1+1

IV. Need of the course

termet Applications that aims

‘ 2 2y of computer, basic knowledge of
MS Office Also to understand In W cation a3
different IT toue i termet and WWW  \se of T apphcation and
V. Theory

Unit 1

Introduction to Computers. Anatomy of computer, Operating Systems, definition
and types. Applications of MS Office for document creation & Editing. Data
presentathon. interpretation and graph creaton, statistical analysis, mathematical
eXPIressIOns,

Unit 11

Database, concepts and ty

VPes, uses of DBMS m Agniculture, World Wide Web
Statistical Sciences Computer Application

765

(WWW): Concepts and components, Introduction to computer programming

languages. concepts and standard input output operations. e-Agnculture, concepts

and applicshons,

Unit 111

Use of ICT i Agnculture, Computer Models for understanding plant processes. IT
applicstion for computstion of water and nutnent requirement of crops, Computercontrolled
devices (automsted systems) for Agni-input managsment, Smartphone

Apps m Agnculture for farm advises, market price, postharvest management etc.,

Unit IV

Geospanal technology for generating valuable agn-information. Decision support

Systems, concepts. components and applicanons in Agnculture, Agniculture Expert

System. Sail Information Systems etc. for supporting Farm decisions, Preparation

of contingent crop-planning using IT tools.

VL Suggested Reading

* Vamths G 2011 Agro-mformancs

* hitp mww agrimaaon com

. S WWW om
. MWW cEen
. www glance com

THIRD SEMESTER

+ CourseTitle :GrowthandDevelopmentofVegetableCrops
« CourseCode :HORs11

+  CreditHours :(2+1)
« Need of thecourse?

Inagriculture,thetennplantgm\\‘thandde\\zlopmmtisoﬁensubstituted\\ithu‘opgm\\th
and yield since agriculture is mainly concerned with crops and their eonomicproducts.




Gm 't . q 2} .

plant or its pamts. occurs wi .
Pl . vith  an  expenditure  of i .
- ‘:‘e@?;?{lizli gisanoxtrallterm .\\hldu?ferStO\n riouscha nges?ham[::t:?gzlliflgié;‘i?? .
growth o death of 3 pla, development is a series of processes from the initiationof
interchangeably i plant or its parts. Growth and development are sometimesused
i the Rﬁ{gar)i z;nk‘?in\m‘_mh'on. but in a botanical sense, they describe separateevents
] ization of the mature plant bodv. The s of

scnenoeneedtoha\tanunderstandingofgm\s‘til)mndd:jgpmz::of\i:edt:g;secrg;s veestable
Objectiveofthecourse .

Tmeachtheph}siol(vg\vfgm\\thandde\*elopmentof\'egelablea'ops

No. Block Unit
. Growthanddevelopmentof 1.Introduction and
phytohormonesvegetablecrops 2.Physiologyofdormancyandgermination
+ Abioticfactors
+ Fruitphysiology
« Morphogenesisandtissveculture
Theory
Unitl

Introductionandphytohormones—
Deﬁnitionofgmwthanddeve]opment:Cellularstmctur&sandtheirfunctians:Physio)ogyofp
hyto-
homxonafuncﬁoning/bios_mthsisandmodeofadjon:Gmmhanal}sisanditsimportancei
nvegeiableprodudion.

Unitll

Physiologyofdormancyandgermination—
Ph_\éolog)nfdormanc_\'andgerminationof\'eget‘ableseeds.rubersandbuIbs;Roleofam:ins,gi
bberélﬂns,qhokininsandabsdssimcid;.-\pplicationofs_ntheticPGRsinc]udjngplam;grow
thretardantsand inhibitors for various purposes in vegetable crops: Role and mode of
action ofmorphactins,antitranspirants,anti-
auxin.ripeningretardantandplantstimulantsin\-egetablecroppmduction.

UnitlIl

Abioticfactors—
Impaaoﬂight.tempemture.photoperiod.mrbondioxide.a\ygenandothergas&songro\sth,d
e\elopmemofundergmundparts,ﬂox\tringandsexe.\'pressioninvegetablecmps;.-\pimldom
1nance.

UnitlV

Fruirphysiology—Ph_\'siolognﬂ'ruitset.fruitde\-elopmentjmitgm\sth.ﬂowerand fruit

drop; parthenocarpy in vegetable crops: phototropism, ethylene inhibitors senescence

and abscission; fruit ripening and physiological changes associated withripening.

UnitV

Morphogenests and tissue culture—Morphogenesis and tissue culture techniques

invegetablecmps;Graftingtechniquesindiﬂ'emnt\'egetablecmps.

Practical

. Preparationofplamgmwthregulator'ssolutionsandtheimpplication;

. Pxpeﬁmentsinbreakjngandinductionofdonnancybychemimls;

. Induction of parthenocarpy and fruit ripening;

. Application of plant growth substances for improving flower initiation, changingsex
expression in cucurbits and checking flower and fruit drops and
improvingfruitsetinsolanaceousvegetables;

. Growthanalysistechniquesinvegetablecrops; ’

2




Graftingtech niquesintomato,brinjal.cucumbera ndsweetpepper
TeachingMethods/Activities -
» ClassroomLectures

. :\&cignmem(\sﬁuenandspeaking)

* Studentpresentation

* Handsontrainingofdifferentprocedure
* Groupdiscussion
* Leamningoutcome
Aftersumﬁﬂcompletionoﬁhiscourse,thstudentsaree\'pededto:
. A?qulnzknowledgeaboutthegm\\thandde\’elopmentofplantsinvegetablea‘ops
 Distinguishbetweenprimaryandsecondarygrowthinplantstems
+ Understandhowhormonesaffectthegrowthanddevelopmentofvegetablecrops
« SuggestedReading
'r:’fre:sda}e.iKA.1c_)SLu"hmt;ni'lysio[ogyi:u-vclar‘ionluhor'l'iculmm(2“’1'3‘{“?0“)-“&Mm’“ﬁ“I’“*US*F‘h
1978.Cropphysiology.OxfordandI BH, NewDelhi.
KallooG.2017.Vegetahlegrafting: Principlesandpractices. CABInternational KrishnamoortiHN. 1081
Apphaationgrowthsubstancesandthetrusesinagriculture.Tata
McGrawHill.NewDelhi.
LeopoldACandKriedemannPE.1981.Plantgrowthanddevelopment TataMcGraw-Hill. NewDelhi.
PeterKVandHazraP.(Eds).2012. Handbookofvegetables.StudiumPressLLC,P.O.Box722200,Housto
n. Texas7072.USA.678p.
PeterKV.(Eds).2008.
Basicsofhorticulure Newlndiapublicationagency NewDelhi.RanaMK.2011.Phusio-
biachemistryandBiotechnologyofVegetables. NewIndiaPublishing
Agency,PritamPura.NewDelhi.
Sainietal.(Eds.).2001. Laboratorymanualofanalyticaltechniquesinhorticulture Agrobics.Jodhpur.

- CourseTitle :PostharvestManagementofVegetableCrops
- CourseCode :HOR512
« CreditHours :(2+1)
« Need of the course?
Vegetables are highly perishable crops as they have great quantity and quality
lossafterharvest. Hence,theyrequireintegratedapproachtoarresttheir spoilage,which
causes tones of vegetable produce annually. Lack of postharvest awarenessand
inadequacy of equipment’s are the major probiems in  postharvest
chain,whichleadtoaseriouspost-
harvestiossinthedevelopingcountrieseveryyear.Acomprehensiveunderstandingofposthar
vestfactorscausingdeteriorationisnecessary to overcome these challenges. Pre and
postharvest management such
asuseoﬁmpmvedvaﬁeties,goodcultumlpmctices,goodpreandposthanmthandlingpmctic
es, management of temperature, relative humidity and storage atmosphereaccording to
crop requirement, use of permitted chemicals, design of
appmpﬁatepad&agingmaterialandstoragestmcturesamsomeoﬁhemntmlmeasumusedin
rveducingposthanestlosses,themfom,thiscourse\s-.:scustomized.

- Objective of the course
To facilitate deeper understanding of principles and to acquaint the student withproper
handling and management technologies of vegelable crops for minimizingthepost-
harvestlosses

Thecourseisorganizedasfollows:
No. Blocks Units

- Post-hanestmanagementof 1 Importanceandscope ~




vegetablecrops
IIMatuntyindicesandbiochem istvll1Har

vestingandlossesfactors
IVPackinghouseoperationsV
Methadsofsto
Theory e
mitl

Importunoeandxope—lmportnnceandscopeofpost—hanestmanagementof\egetab]es
Unitll
.\Iarurityim_ﬁc&mndbiochemi.\*try—.\latuﬁt\'indjcesandstandalﬂsfordiﬁ'erent\*egetables:
Methods of maturity determination; Biochemistry of maturity and

ripening: Enzymatic and textural changes; Ethylene evolution and ethylene
management:Respirationandtranspirationalongwiththeirregulationmethods
UnitIll
Harvesting and losses factors—Harvesting tools and practices for specific
marketrequirement: Postharvest physical and biochemical changes: Preharvest
practicesandotherfactorsaffectingpostharvestlosses

Packinghouseoperations—Packinghouseoperations: Commaoditypretreatments
chemicals, waxcoating, precooling and irradiation; Packaging of vegetables,
prevention from infestation. management of postharvest diseases and principles

oftransportation

UnitV

Methods  of storage—Ventilated, refrigerated. modified atmosphere and

controlledatmosphere storage, hypobaric storage and cold storage: Zero-energy cool

chamber storagedisorderslikechillinginjurvinvegetables

Practical

- Studiesonstagesandmaturingindices:

- Ripeningofcommerciallyimportantvegetablecrops:

- Studiesofharvesting,pre-cooling.pre-treatments,physiologicaldisorders-
chillinginjury;

+ Improvedpackaging;

- Useofchemicalsforripeningandenhancingshelflifeofvegetables:

« Physiologicallossinweight,estimationoftranspiration.respirationrateandethylenerelea
se;

« Storageofimportantvegetables;

« Caldchainmanagement;
- Visittocommercialpackinghouse,coldstorageandcontrolatmospherestorage.

Teaching Methods/Activities

- (Classroomlecturesincludingppt.

« Studentsgroupdiscussion

« Individualorgroupassignments{writingandspeaking)
- Presentationofpracticalhandwork

Learning outcome
Aftersuccessfulcompletionofthiscourse,thestudentsareexpectedtobeabletounderstand:

« Regulationofpostharvestiossesbyusingchemicalsandgrowthregulators
. Preandpostharvesttreatmentsforextendingshelflifeofvegetablecrops

- Packinghouseoperationsforextendingtheshelilifeofvegetablecrops

« Successfulstorageofvegetablecrops

SuggestedReading
ChadhaKlLandPareekOP.1996 Advancesinhorticulture.Vol.IV. Malhotra Publ. House.ChattopadhyaySK.2007.
Handling,transportationandstorageoffruitandvegetables.Gene-

Techbooks, NewDelhi. C
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1 g R X publishers.SudheerKPandindiraV.2007.Pas
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Agency.

2)BlackwellPublishingLtd, Oxford, UK.ISBN:9781118654040.

VermaLR and JashiVK. 2000. Postharvesttechnologyoffruitsandvegetables:handling.processing,
fermentaton and waste management. Indus  Publishing Company, New
Delhi, India.ISBN8173871086.

Willis R McGlassen WB, Graham D and .Jovee D. 1008 Postharvest: An intreduction to
thephysiologyandhandlingoffruits.vegetablesandornamentals.CABI.

Wills RBH and Golding J. 2016. Postharvest: an introduction to the physiology and handling
offnarandvegetabies. CABiPubiishing.iSBN9781786391433.

Wills RBH and Golding J. 2017. Advances in postharvest fruit and vegetable technology,
CRCPress.ISBNg-81138804051.

CourseTitle :DryvlandFarmingandWatershedManagement
CourseCode. :HOR513

CreditHours 1241

Objeciveofthecourse

To teach the basic concepts and practice of drvland farming and soil moisture
conservation.

Theory

Unitl
Definition,conceptandcharacteristicsofdrylandfarming:drylandversusrainfedfarming;significanc
eanddimensionsofdrylandfarminginIndianagriculture.

Unitll
Soilandclimaticparameterswithspecialemphasisonrainfallcharacteristics;constraintslimit
ingcropproductionindryla ndareas;typesofdrought,characterizationofenvironmentforwat
eravailability;crop

planningforerraticandaberrantweatherconditions.

UnitIlI

Suasph_vsiologyandresistanceiodrought.adaptadonofcmpplanlstodmught.

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

UnitlV

Tillage, tilth, frequency and depth of cultivation, compaction in soil tillage:
conceptofconservationtiliage;tiliageinrelationtoweedcontroiandmoigureconservation;te

4



HaidNFandSalunkheSK i
. P ey -1997.Postharvestphysiologyandhandlingoffruitsandvegetables.
1traSK. 7
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arviegttechnologyoﬂ:ornculturalcrnps.NewlndiaPubl.
ency.

2)BlackwellPublishinthd,Oxford,UK.ISBN:9781118654040.

VermaLR and JoshiVK. 2000. Postharvesttechnoloyyoﬂ'ruitsandvegetables:handling,procmfing,
fermentation and  waste management.  Indus Publishing Company, New
Delhi,India.ISBN8173871086.

Willis R; McGlassen WB; Graham D and Joyee D. 1998: Postharvest: An introduction to
thephysiologyandhandlingo_[ﬁ'uils,vegetablesandomamentaLs.CABI.

wills RBH and Golding J. 2016. Postharvest: an introduction to the physiology and handling
o_ﬁ’ndrandvegetables,CABlPublishing,ISBN9781786391483.

wills RBH and Golding J. 2017. Advances in postharvest fruit and vegetable technology,

CRCPress,ISBN9781138894051.

CourseTitle :DrylandFarmingandWatershedManagement
CourseCode. :HOR513

CreditHours 1241

Objeciveofthecourse

To teach the basic concepts and practice of dryland farming and soil moisture
conservation.

Theory

Unitl

Deﬁnition,conceptandcharacteristicsofdrylandfarming;dry]andversusrainfedfarming;signiﬁcanc
eanddimensionsofdrylandfarminginlndianagriculture.-

Unitll
Soilandclimaticparameterswithspeciale
ingcropproductionindrylandareas;types
eravailability;crop
planningforerraticandaberrantweatherconditions.
UnitIII
Stressphysiologyandresistancetodrought,adapt

mphasisonrainfallcharacteristics;constraintslimit
ofdrought,characterizationofenvironmentforwat

ationofcropplantstodrought,

drought management strategies; preparation of appropriate crop plans for dry
1andareas;midcontingentp]anforaberrantweatherconditions.
UnitlV
Tillage, tilth, frequency and dep
conceptofconservationtillage;ti]lagein

th of cultivation, compaction in soil tillage;
relationtoweedcontrolandmoi ureconservation;te

b,



chniquesandpracticesofsoilmoistureconservation(useofmulches,kinds,effectiveness and

economics); antitranspirants; soil and crop management
techniques,seedingandefficientfertilizeruse.
UnitVv

Conceptof watershed resource management,problems, approach and components.

Practical

+ MethodofSeedPriming

« Determinationofmoisturecontentofgerminationofimportantdrylandcrops

+ DeterminationofRelativeWaterContentandSaturationDeficitofLeaf

s Moisturestresseffectsandrecoverybehaviourofimportantcrops

« EstimationofPotentialETbyThornthwaitemethod

« EstimationofReferenceETnyPenmanMonteithMethod

« ClassificationofclimatebyThornthwaitemethod(basedonmoistureindex,humidityindex
andaridityindex)

« ClassificationofclimatebyKoppenMethod

. EstimationofwaterbalancebyThornthwaitemethod

. EstimationofwaterbalancebyFAOmethod

- Assessmentofdrought

- Estimationoflengthofgrowingperiod

. Estimationofprobabilityofrainandcropplanningfordifferentdroughtcondition

. Sprayofanti-transpirantsandtheireffectoncrops

« Wateruseefficiency
. Visittodrylandresearchstationsandwatershedprojects

Teachingmethods/activities
ClassroomteachingwithAVaids,groupdiscussion,assignment.

Learning outcome

Basic knowledge on dryland farming and soilmoisture conservation.
Suggested Reading

ReddyTY. .2018.DryIandAgriculmrePrinciplesandPractic%,Kalyanipub]ishers
DasNR.2007.TillageandCropProduction.ScientificPubl.
DbopteAM.2oozAgrotechnologyforDrylandFanning.ScientiﬁcPub].
DhruvNarayanVV.2002.Soiland WaterConservationResearchinindia.ICAR.
GuptaUS.(Ed.).1995.ProductionandlmprovementsoeropsforDryIands.Oxford&IBH.
KatyalJCandFarringtond.1995.ResearchforRainfedFarming.CRIDA.
RaoSCandRyanJ .2oo7.ChallengesandStrategiesothylandAgriculmre.ScientiﬁcPubl.
SinghPandMaliwalPL2005.TechnologiesfbrFoodSecw'ityandSustainableAgriculnlre.
Agrotech Publ. Company.
SinghRP.1988.lmprovedAgr07wmicPractice.sforDrylmdemps.CRl DA.
SinghRP.2005.SustainabIeDevelopmentnfDrylandAgricuItureinIndia.ScientiﬁcPubl.
SinghSD.1998.AridLandlrrigationamiEcologimlManagement.ScientiﬁcPub].
Venkateshwarlu.J .2004.RainfedAgriwlrureinIndia.Res'earchandDeveIopmenlScenario.lCAR.

CourseTitle :Technical writing and communications skills
CourseCode. :HOR514

CreditHours :0+1

Objective

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

inEnglish(verbalaswellaswriting).
Practical(TechnicalWriting)
. Various forms of scientific writings- theses, technical papers, reviews, manuals,etc.;

l\z‘@(/



. Varflouspartsoﬁhc?sisand.resear-chcommunications(litlepage,authorshipoontentspage,
pre ace_,mtroductlon,revxewoﬂ1terature,materialandmethods,experimentalresu]tsand
discussion);

» ‘Writingofabstracts,summaries,précis,citations,etc.;

« Commonly usedabbreviationsinthethesesandresearchcommunications;

. Illustrations,photographsanddrawingswithsuitablecaptions;pagination,numberingoft
ablesandillustrations;

. Wﬁtingofnumbe_rsanddatesinscientiﬁcwrite—ups;

+ Editingandproof-reading;

« Writingofareviewarticle;

« CommunicationSkills-Gra mmar('I‘enses,partsofspeech,clauses,punctuationmarks);

. Erroranalysis(Commonerrors),Concord,Collocation,Phoneticsymbo]sa ndtranscriptio
n;

. Accentualpattern:Weakformsinconnectedspeech;

« Participationingroupdiscussion;

. Facinganinterview;

. Presentationofscientificpapers.

Suggested Readings

. BarnesandNob]e.RobertC.(Ed.).2005.SpokenEnglish:FlourishYourLanguage.

. ChicagoManuanfStyle.14thEd.1996.PrenticeHallofIndia.

. Collins'CobuildEnglishDictionary.i995.

« Harper Collins. Gordon HMand Walter JA. 1970. TechnicalWriting.3rdEd.

. Holt,RinehartandV\flnston.HombyAS.zooo.Comp.agfordAdvancedLearner’sDiction
aryoﬂ,‘urrentEnglishbthEd.OxfordUniversityPress.

« JamesHS.1994. HandbookforTechnicaIWriting.NTCBusinessBooks.

. JosephG.2000.MLAHandbookforWritersofResearchPapers.5thEd.AfﬁliatedEast-
WestPress:

. MohanK.2005.SpeakingEnglishEﬁectively.MacMi]lanIndia.

. RichardWS.1969.TechnicalWriting.

. SethiJandDhamijaPV.2004.CourseinPhoneticsandSpokenEnglish.2ndEd.PrenticeH

allofIndia.
. WrenPCandMartinH.2006.HighSchooLEnglishGrammarandComposition.

S.Chand&Co.

CourseTitle :Agricultural research, research ethics and rural development
programmes

CourseCode :HOR515
CreditHours :1+0

Objective

To enlighten the students about the organization and functioning of agriculturalresearch
systems at national and international  levels, research  ethics, and
ruraldevelopmentprogrammesandpoliciesofGovernment.

Theory

UNIT 1 History of agriculture in brief; Global agricultural research system: need,scope,
opportunities; Role in promoting food security, reducing poverty and protectingthe
environment; National  Agricultural Research Systems (NARS) and
RegionalAgriculturalResearchlnstitutions;ConsultativeGrouponIntemationalAgricultur
alResearch(CGIAR):InternationalAgriculturalResearchCentres(IARC),partnershipwithN
AR_S,roleasapartnerintheglob_alagriculturalresearchsystem,strengthening capacities at
national and regional levels; International fellowshipsforscientificmobility,

%;



UI.“T II Res.earch ethics: research integrity, research safety in laboratories, welfareof
animals used in research, computer ethics, standards and problems in researchethics.
m III Concept and connotations of rural development, rural development
policiesandstrategies. Ruraldevelopmentprogrammes:CommunityDevelopmentProgram
me, IntensiveAgricultural District Programme,Specialgroup—
AreaSpecificProgramme, IntegratedRural DevelopmentProgramme(IRDP)PanchayatiRaj
Institutions,Co-operatives,VoluntaryAgencies/Non-
GovernmentalOrganisations.Criticalevaluationofruraldevelopmentpoliciesandprogram
mes.Constraintsinimplementationofruralpoliciesandprogrammes.

Suggested Readings

- BhallaGSandSinghG.2001.IndianAgriculture-

FourDecadesofDevelopment.SagePubl.

PuniaMS.ManualoninternationaiR esearchandResearchEthics. CCSHaryanaAgricuit
uralUniversity,Hisar.

. RaoBSV.2007.RuralDeveIopmentStrategiesandRoleoﬂnstitutions—
Issues,InnovationsandInitiatives.Mittal Publ.
. SinghK i998.RuralDevelopimeit-Principles,PoliciesandManagement.SagePubl.

FOURTH SEMESTER
+ CourseTitle :PrinciplesofVegetableBreeding
CourseCode :HOR516

CreditHours :(2+1)

L}

Need of thecourse? K‘\Z
}



Plant breedin
reecing has been practiced
hl.lmancmhzation.Vegetab]ebree din whffn;] _thousands of years, since beginning of
tsinordertoproducedes; ) g,whichisanartandscienceofchangingthetrai
cedesiredtraits,hasbeenusedto; - i gingthetraitsofglan

products for h " sedtoimprovethequalityof ~ nutrition i

t uman  beings. A  breedi ”
neededifcurrentvariet: gs. reeding  programme, which is

( arietiesarenotproducinguptoth i i
accomplished through many gupto ecapacntyoftheenwronment,canbe
with desirable ch many difterent techniques ranging from simply selectingplants
Characteristics, make use of knowledge of i d

chromosomestom el el

ot it ! orecomplexmoleculartechniques. Whendifferentgenotypes
geno it di e‘rennal responses to different sets of environmental conditions, a
yieidape X epylronmell.t ;(GxE_)A interaction is said to occur. Breeding high
e gopgnpolhnatedvanetlesandhybrids,andexploitationoflocationspeciﬁccomponent
. g n(;tdyplc' performance'are the only options left to reduce this increasing gapbetween
\ e pr uctlon.anc.i requirements in view of decreasing land resources.Nevertheless,
vegetable brefzdlng is an mtegr?l part of plant breeding but this willbe re-modeled to suit
to breeding of  different vegetables Crops. The students
ofvegetablescxcncewhoarehavingbreedingasmajorsubjectneedtohaveanunderstandingofv
egetablebreedingprinciples.

Objectiveofthecourse
Toteachbasicprinciplesandpracticesofvegetablebreeding

No. Block Unit
. Principlesofvegetablebreeding I. Importanceandhistory

«  Selectionprocedures
« Heterosis breeding
« Mutationbreeding
« Polyploidbreeding
« Ideotypebreeding

Theory

Unitl

Importance and history- Importance, history and evolutionary aspects of
vegetablebreedinganditsvariationfromcerealcropbreeding.

Unitll

Selection procedures- Techniques of seifing and crossing; Breeding systems
andmethods;Selectionproceduresandhybridization;Geneticarchitecture;Breedingfor
biotic stress (diseases, insect pests and nematode), abiotic stress (temperature,moisture
and salt) resistance and quality improvement; Breeding for  water
useefﬁciency(WUE)andnutrientsuseefﬁciency(NUE).

UnitIIl

Heterosisbreeding-
Types,mechanismsandbasisofheterosis,facilitatingmechanismslikemalesterility,self—
incompatibilityandsexforms.

UnitlV

Mutation and Polyploidy breeding; Improvement of asexually propagated
vegetablecropsandvegetab]essuitableforprotectedenvironment.

UnitV

Ideotypebreeding-
Ideotypebreeding;varietalreleaseprocedure;DUStestinginvegetablecmps;ApplicationofI

n-vitroandmoleculartechniquesinvegetableimprovement.

Practical
. F]oralbiologyandpollinationbehaviourofdifferentvegetables;

%,



. Techniquesofselﬁngandcrossingofdifferentvegetables,viz.,Colecx*Ops,okra,cucurbits,to

mato,eggplant,hotpepper,etc.;
. Breedingsystemandhandlingofﬁlialgenemtionsofdifferentvegetables;

. Fxposuretobiotechnologicallabpractices;
. Visittobreedingfarms.
TeachingMethods/Activities

« ClassroomLectures

. Assignment(writtenandspeaking)

« Studentpresentation

. Handsontminingofdifferentpmcedures
« Groupdiscussion

Aﬁersuocessfulcompletionoﬁhiscourse,thestudentsareexpectedto:

. Acquireknowledgeabouttheprinciplesofvegetablebree@ing )
. Improveyield.quality.abioticandbioticresistance,othenmponanttraltsofvegetablecrop

s -
. Understandhowthebasicprinciplesareimportanttostartbreedlngofvegetablecrops

X.SuggestedReading
AllardRW. 1960.Princmloojplanrbneeding..J ohnWilleyandSons,USA. KallooG.1988.

chemblebm‘ling(Vol.l,lI,l 11).CRCPress, FL,USA. )
KoleCR.2007.Gcnomcnmppingandmoleadarbreedingmplanls- ) )
uegctablesSpringer,USA. PeterKVandPradeepKumarT. 1998.Genen<sandbreedmgofvegetabls.lCA

R,NewDelhi;p-

488. )
ProhensJandNuezF.2007J1andbookoﬁ)lantbreeding-vegetables(v ollandII).Springer,USA-
SinghBD.2007.Pianrbreeding-principiesandmethods(Sthedn.).Kal)-aniPublishers,NewDelhn.
SinghRamJ.2007.Geneticresowves,dtromosomeengmeering,andcropimprovement-

vegetubla,'mps(Vol.3).CRCPr65,Fl,USA.

l. Course Title :Library and information services
[I. Course Code : HOR 517
[II. Credit Hours :(0+1)

Objective
’I‘oequipthelibraryuserswithskillstotraceinformationfromlibrariesefﬁciently,toapprisethe
moﬁnformationandknowledgeresources,tocarryoutliteraturesurvey, to formulate

information search strategies, and to use modern tools
(Internet,OPAC,searchengines,etc)oﬁnformationsearch.
Practical

Introduction to library and its services; Role of libraries in education, research
andtechnologytransfer,Classiﬁcationsystemsandorganizationoﬂibrary;Sourcesoﬁnforma
tion-
PﬁmarySouro&s,SecondarySourcesand’I‘ertiarySources;Intricaci&sofabstractingandindex
ingsenrioes(ScienoeCitationIndex,BiologicalAbstracts,ChemicalAbstracts,CABL\bstracts,
etc);Tmcinginfonnationﬁ'omreferencesources;Literaturesurvey‘,Citationtechniques/Pre
parationoibibliography;UseofCD-
ROMDatabas&s,OnlinePublicAccessCatalogueandothercomputerizedlibralyservices;Use
oﬂntemetincludingsearchenginesanditsresources;e-resourcesacc&ssmethods.

Seminar 0+1
\
Thesis Research 30 %\
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1" Semester [Evaluau’on

Mar|
Code No. Course Title Credit | Mid | End | Practical Tot:;
- Hours | Term | Term
HORS01 | Tropical Fruit Production o 2+1 25 50 25 00 |
HORS02 | Nutrition Of Fruit Crops [ 25 25 50 25 100‘:1
HORS03 | Principles and practices of organic fzirni_ig»g' |24 |25 50 25 100 \
HORS04 | Intellectual property and its management in | 140 25 [s0 |25 100
agriculture |
HORS05 | Experimental designs o 241 [25 50  [25 [ 100 |
L S _ Total Credits 13 - |
[ 2" Semester | Evaluation
Marks
Code No. Course Title Credit | Mid | End | Practical Total
Hours | Term | Term
HORS06 | Sub-Tropical and Temprate Fruit Production 2+1 25 50 25 100
| HORS07 Canopy Management in Fruit Crops 2+1 25 50 25 100
| HOR508 | Conservation agriculture 1+1 25 50 25 100
. HORS09 | Information technology in agriculture 1+1 25 50 25 100
 HORS10 | Basic concepts in laboratory techniques 0+1 25 50 25 100
\ Total Credits 11 -
3™ Semester Evaluation
Marks
| Code No. Course Title Credit | Mid | End | Practical Total
i Hours | Term | Term
HORS11 | Propogation and Nursery Management Of Fruit | 2+1 25 50 25 100
Crops
HORS12 | Export Oriented Fruit Production 2+1 25 50 25 100
HORS13 | Dry land farming and water shed management | 2+1 25 50 25 100
HORS14 | Technical writing and communication skills 0+1 25 50 25 100
HORS1S | Agricultural research, Research ethics and 1+0 25 50 25 100
rural development programs
Total Credits 11 =
f 4™ Semester Evaluation
i Marks
7} Code No. Course Title Credit | Mid | End | Practical Total
[ Hours | Term | Term
| HOR516 | Breeding Of Fruit Crops 2+1 25 50 25 100
HORS17 | Library and information services 1+0 25 50 25 100
HORS18 | Seminar 1
HORS19 | Thesis research 30
Total Credits 35 -
Total Semester Credit Hours 70 A




Preamble

(FruitScience)

India is one of the top ranking fruit producing countries in the world. It is evident fromcurrent &stirr!a!.ts
that india is producing to the tune of 100 million metnc tonnes on annualbasis with average productivity
of 14-15 tonnes per hectare. Diverse and pecuhar agro-ecological conditions prevalent in the country
lays down a suitable platform to grow widerange of tropical, subtropical and temperate fruits including
nuts. Given the statistics,India is the largest producer of fruits like mango, banana, papaya and

pomegranate ' o
achie\-inghlghstpmducti\1tyingrape.bananaandpapayaomheglobalscenano.Severalfrunshke mango,
banana grapes, etc. arc eing exported besides several others have

Lmtzppede\ponpotentialtoeamforeignexchange. Onthewhole, horticulturecontributesabout30per cent 1o
GDP of agnculture, with major contributions coming _From. cultivation
andpmcssmgoffrultsa.ndnuts.Itiswonhmemioningthatfruitproductionoccupisaspecmlrolemtoday'smuln

facetedagnicutture
tionoffruitshaveincreasedsignificantlyowingtoconsumer’sawareness forhealthyfoo

Percapitaconsump 3 _ _
dsndunw.'!r_mms,mimralsandantioxida.nmcoupledm'thenhancedlevelsot‘productivxtyleadmgomcreasedav
icresearcheffortsinthep

a.ilabiliry.Fruitproductionhaswim&ssedtremendousdevelopmentsowingtosysteman
astfewdecadﬁ.Notableexamplsaremakingavailabquualityplamingmatena]incIudingrootstocks through
genetic improvement and efficient propagation protocols; judicious andintegrated use of water and

nutnents through micro-irrigation approaches; biotic and
abioncsmmanagementpractic&s:highdensityplantjngwsterm;;cropregulationandpre-
andpostharvestmanagement.

The above mentioned wide ranging advancements in the field of fruit science
necssitatetheirpreciseinclusionimhecoursecurriculafordeliveringand&ssuringqua.lityeducationin an
updated manner This specifically aims to develop an especially trained cadre ofhuman resource
equipped  with  holisic ~ and  updated knowledge in fruit science. Thus;
me\anouscoursessodevelopedconstim:etheState—of-Artframeworkoﬁnodempracticcsinfnm production
and orchard management. The course design lays requisite emphasis onskill development in addition to
addressing the educational requirements of the post-graduate students vis-a-vis latest know-how. Course
contents have been framed to encompassvarious related fields like physiology, biochemistry, genetic
and molecular biology to drawbetter insight and understanding into the different mechanisms underlying
sustamablefruitproductionsystems.

In short, course restructuring can be viewed as a comprehensive package drawing deeperinsight
into  cultural and  management  practices  extending from  superior  cultivars/
rootstocks, plantingsystems propaganonmethods, trainingandpruning, orchardfioormanagement,plant
protection  measures, crop  regulanon, maturaton and  harvesting.  The existng
courseshavebeenredesignedtoincludethetechnologicalinterventions, molecularapproachesandhi-
techinnovationsmadeinthelastdecadeorso. CourseshavebeenaddedonSystematics, Nutrition, Research
Ethics and Methodologies, Smart Fruit Production to broaden
thestudent sreachofunderstandingofprinciplesandmodemtrendsinfruitgrowing.
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