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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 This was superseded by two-year master programme in 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 researcn and training on sustainaole development of norticulttire 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, qua;g;ent and research organizations both in 



India and abroad in horticulture. Exposure to the faculty in the latest technical know-how, Vital 
step to sustain the Golden Revolution in India. 

Teaching Learning Process: 

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 
• Debates, discussion, quiz 
• Talks/ workshop 
• Interaction ,vith expert 
• Outstation field trips - surveys designs. 
• internships 

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

• 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. 

Title. 

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. 



Seats: 

Fee: 

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

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 
recognized 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. 

• 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: 

As per Uiiivefsify riornis minimillfi 75% in theory papers and practical papers. 

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 
6ocultivatedand3olesserknownvcgctablcsarcbcinggrown. 

Thecountryhaswitnessedatremendousgrowthinvegetableproductionandproductivityasares 
ultofimprovedvarieties/F1hybrids/technologiesthroughsystematicresearchcoupledwiththeirlar 
gescaleadoptionbythefam1ersanddevelopmentalpoliciesofgovemmentcomparedtoarea(2.84mh 

a),production(16.5mt)andproductivity(5.8t/ha)in1950-
51therehadbeenphenomenalincreaseinarea(>3folds;10.1mha),production(>1ofolds;185mt)and 

productivity(>3folds;18.ot/ha)during2017-
18.Increasingpercapitaincome,healthconciousness,urbanisation,shiftingoffarmerstohighvaluev 
egetablesduetohigherincome,favourableincomeelasticityofdemandandannualgrowthrateofdom 
esticdemandforvegetablesarealsoimportantfactorsfuelingitsgrowthinthecountry.During2016-

17,thetotalexportsincl udingpotatoandonionaccountedfor' 
5,922croressharin&35%oftotalhorticulturalexports.Withthecurrentlevelofvegetableproductioni 
nthecountry(171mt),population(1.3billion)andconsidering25%postharvestlossesand5%exporta 
ndprocessing;thepercapitaavailabilityofvegetableproductioninourcounl:Iyis250gasagainst300g 
recommendeddietaryallo....,'llnce(RDA).Withprojectedpopulationoft.45billionbY2030,Indiahast 

oproduce21omtofvegetables.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 
toe~rompas.stheadayari~~madeirithevegetableproductioribyi-evistirigtliepo~t- . . 
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. lnorder to 
accomplish the task, either new courses have been formulated or existing 
coursecontentsareupgradedtoincludelatestdevelopmentsinvegetablesproduction. 

lnlinewithnationalpolicies,theexistingcoursecontentshavebeenupgradedandfivenew 
courses, viz., Principles of vegetable breeding, Breeding for special traits in Vegetable crops, 
Biodiversity and conservation of Vegetable crops, Biotechnological approaches 
inVegetablecropsandAdvancedlaboratotorytechniquesforvegetablecropshavebeenaddedA 
course on Vegetable Breeding has been divided into two courses one for self
pblliiiateckropsandaiiotherfotcrosspolliiiatedvegetablectops.Newooiiipoiieiits,vii.,hydtbpoiiits 
,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. 



Course Code 
----

HOR.501" 
HOR,502 

HOR503 
HOR504 

HORsos 
fidRso6* 

HOR,507 
HOR5o8 
IHORs09 
IHORs10 
IHORsu* 
IHORs12 
!HOR513 
IHOR,514 
HOR515 

:HORsi6* 

IHOR517 

IHOR518 

-

Course Title with Credit Load 
M.Sc.(Hort.)(Vegetable Science) 

---- - -
Course Title 

- --- -

Production of Cool Season Vegetable Crops 

-- --
Protected Cultivation of Vegetable Crops 
Principles and practices of Organic fanning 
Intellectual property and its management in 
agriculture 
Experimental design 
Production of Warm Season Vegetabie Crops 
Seed Production of Vegetable Crops 
Conservation Agriculture 
Basic Concepts in Laboratory Techniques 
lnfonnation Technology In Agriculture 
Growth and Development of Vegetable Crops 
Post Harvest Management of Vegetable Crops 

!Dry land farming and watershed management 
Technical writing and communication ski11s 

I Agricultural research, research ethics and rural 
development programmes 
Pnncipies of Vegetabie Breeding 

Library and Information Techniques 

i Seminar 
Research Thesis 

Total Credits 

*Compulsory among major courses 

Credit Hours 

2+1 

2+1 

2+1 
1+0 

2+1 

2+1 

2+1 
l+l 

1+1 
O+l 

2+1 
2+1 
2+1 

1+0 
1+0 

2+1 
O+l 

0+1 

0+30 

70 



-
1

11 Semester -
Evaluation 

Marks Code No. Coune Title Credit Mid End Practical Total 
Houn Term Term 

HOR50I Production of cool season vegetable crops 2+1 25 50 25 100 BOR502 Protected cultivation of vegetable crops 2+ 1 25 50 25 100 
HOR503 Principles and practices of organic farming 2+ 1 25 50 25 100 
BOR504 Intellectual property and its management in l+O 25 50 25 100 

agriculture 
BOR505 Experimental designs 2+1 25 50 25 100 

Total Credits 13 -

2
nd Semester Evaluation 

Marks 
Code No. Coune Title Credit Mid End Practical Total 

Hours Term Term 
BOR506 Production of warm season vegetable 2+1 25 50 25 100 
HOR507 Seed production of vegetable crops 2+1 25 50 25 100 
HOR508 Conservation agriculture I+ 1 25 50 25 100 
HOR509 Information technoloirv in agriculture l+I 25 50 25 100 
BOR510 Basic concepts in laboratory techniques 0+I 25 50 25 100 

Total Credits 11 -

3
rd Semester Evaluation 

Marks 
Code No. Course Title Credit Mid End Practical Total 

Hours Term Term 
HOR51I Growth and development of vegetable crops 2+ 1 25 50 25 100 
HOR512 Post harvest management of vegetable crops 2+ 1 25 50 25 100 
HOR513 Dry land farming and water shed management 2+ 1 25 50 25 100 
HOR514 Technical writing and communication skills 0+J 25 50 25 100 
HOR515 Agricultural research, Research ethics and 1+0 25 50 25 100 

rural development programs 
Total Credits 11 -

4
th Semester Evaluation 

Marks 
Code No. Course Title Credit Mid End Practical Total 

Hours Term Term 
HOR516 Principles of vegetable breeding 2+1 25 50 25 100 
HOR517 Library and information services 1+0 25 50 25 100 
HOR518 Seminar 1 
ROR519 Thesis research 30 

Total Credits 35 -
Total Semester Credit Hours 70 

I 

¾r 



M.Sc.(Hort. )(V egetableScience) 
First Semester 

• CourseTitle 
• CourseCode 

CreditHours 

: ProductionofCoolSeason VegetableCrops 
:HOR501 

:(2+1) 

Need ofoourse? 
Cool season vegetables arc a major source of dietary 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 
trackswherethedayti metemperatureinsummerislesstha n21 °C. Thestudentsofvegetablesci 
enceneedtohaveanunderstandingofproductiontechnologyofimportantcoolseasonvegetabl 
ecropsandtheirmanagement. 

• Objective of Course 
Toimpartknowledgeandskillsonadvancementinproductiontechnologyofcoolseasonvegeta 
blecrops 

Thecourseisconstructedgivenasunder: 

No. Block 

Productionofcoolseasonvegetable 
Bulbandtubercropscrops 

Theory 

Unit 

I 
IIColecrops 

Rootcrops 
• Peasand 
beansVLeafyvegetable 
s 

Introduction, commercial and nutritional importance, ongm and distribution, 
botanyandtaxonomy,area,production,productivityandconstraints,soilrequirements,clim 
atictaci:orsforyieldandquality,commercialvarieties/hybrids,seedrai:eandseed i:reai:meni:, 
raismg of nursery, sowing/ planting time and 
methods,hrydroponicsandaeroponics,precisionfarming,croppingsystem,nutritionalinclu 
dingmicronutrientsandinigationrequirements,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,Brusselssptoutsandkale. 

UnitIII 
Rootcrops- Carrot,radish,turnipandbeetroot. 

UnitIV 

J 



Peasandbea,is-Gardenpeasandbroadbean. 
UnitV 

Leafyvegetab/es-Beetleaf,fenugreek,corianderandlettuce. 
Practical 
• Scientificraisingofnurseryandseedtreatment; 
• So~ingandtransplanting; 
• Description of commercial varieties and hybrids; 
• Demonstrationonmethodsofirrigation,fertilizersandmicronutrientsapplication; 
• Mulchingpractices,weedmanagement; 

Useofplantgrowthsubstancesincoolseasonvegetablecrops; 
• Studyofnutritionalandphysiologicaldisorders; 
• Studiesonhydroponic.c;,aeroponic.c;andothersoillessculture; 
• Identificationofimportantpestanddiseasesandtheircontrol; 
• Preparationofcroppingschemeforcommercialfanns; 
• Visittocommercialfann,greenhouse/polyhouses; 
• Visittovcgctablcmarkct; 
• Ana lysisofbenefittocostratio. 

TeachingMethods/ Activities 
• Classroomlectures 
• Assignment( writtenandspeaking) 
• Studentpresentation 
• Handsontrainingofdifferentprocedures 
• Groupdiscussion 

Lcarningoutcome 
Aftersuccessfulcompletionofthiscourse,thestudentsareexpectedto: 
• Appreciatethe scope andscenario of coolseason vegetable cropsin India 
• Acquireknowledgeabouttheproductiontechnologyandpost

harvesthandlingofcoolseasonvegetabletrops 
• Calculatetheeconomicsofvegetableproductioninlndia 

• Suggested.Reading 
BoseTK,Kabir J,Mait)lfK,ParthasarathyV AandSomM G.2003.Vegetablecrops.Vols.I-111 .Nayaudyog. 
BoseTK, Som MG and Kabir J. (Eds.). 1993. Vegetablecrops. Naya prokash. 
ChadhaKLandKallooG.(Eds.).1993-94Advcmcesi11horticu/tureVols.V-X.Malhotrapubl.house. 
ChadhaKL(F.d.).2002.Handbookojhorticulture.ICAR. 
ChauhanDVS.(Ed.).1986. Vegetab/eprod11ctio11i11l11dia. Ramprasadanclsons. 
FageriaMS,ChoudharyBRandDhakaRS.2000. Vegetablecrops:productiontechnology.Vol. 

11.Kalyanipublishers. 
GopalakrishananTR.2007. Vegetab/ecrops.Newl ndiapubl.agency. 

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

HazraP.2016. VegetableScience.2ndedn, Kalyanipublishers,Ludhiana. 
HazraP.2019. Vegetab/eprod11ctio11a11dtech110/ogy.Newl ndiapublishingagency,NewDelhi. 
HazraP,Chattopad hyayA,KarrnakarKandDuttaS.2011Modemtech110/ogyforvegetableproductio11,Newl ndia 

publishingagency,NewDelhi,413p 
RanaMK.2oo8.O/ericu/turei11J11dia.Kalyanipublishers,NewDelhi. 
Rana MK. 2008. 
Scie11tificcultivatio1wfvegetables.Kalyanipublishers,NewDelhi.RanaMK.2014.Tech110/ogyf 
orvegetableproductio11.Kalyanipublishers,NewDelhi. 
RubatzkyVEandYamaguchiM .(Eds.).1997. Worldvegetables: pri11cip/es,prod11ctio11a11d1111tritiveval 

ues.ChapmanandHall. 
SainiGS.-2001Alextbuukufo/eria111Jjluric.:11/t11re.Amanp11blishinghouse, 
SalunkheDKandKadamSS.(Ed.).1998.Handbookofvegetablescienceandtechnology:production,com 

po,;tioo,storag.,,OOprores,iogMan,ldekk~. ~ ~ 



Shanmugavel11KG.1989.Pmd11ctio11tech110logyofvcgetablecrops.OxfordandlBH. 
Singh DK.2007.Modcrnvcgctableoorietie.<;a11dpmd11ctio11 technology. I nternationalbookdistributi ng 

Co. 
SinghS P.( Ed.). I 989.Production tcc/111ologyofuegetalJ/ecrops.Agri I .comm. res.centre. Tham bur 
aj Sand Singh N. (F.ds,), 2004, Vegetable.~, 111be,. crops and s11ices, 
I CA R.Thomp.son H CandKellyWC.( Eds. ).1978. Vegetahlecrops.TataMcC raw-Hill. 

• CourseTitle 
• CourseCode 

CreditHours 

: ProtectedCultivationofV egetableCrop 
:HOR502 

:(2+1) 

Need afrourse? 
India is the second largest producer of vegetable crops in the world. However, 
itsvegetableproductionismuchlessthantherequirement,ifabalJnceddietisprovided to 
every individual. There are different ways and means to achieve 
thistarget. Protectedcu ltivation, whichisthemodificationofthenatura lenvironmenttoachiev 
eoptimumplantgrowth.Isthemostintensivefonnofcropproduction 

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 fanners,who cannot afford huge 
cost of high-tech polyhouse. Besides supplying the localmarkets, the production of 
polyhouse vegetables is greatly valued for its 
e>..'J)Ortpotentialandplaysanimportantroleintheforeigntradebalanceofseveralnationalecon 
omies. The students of vegetabie science need to have an understanding 
ofprotectedcultivationofvegetablecrops. 

• Objective of Course 
Toimpartlatestknowledgeaboutgrowingofvegetablecropsunderprotectedenvironmentalc 
onditions 

Thecourseisconstructedgivenasunder: 

No. Block 

Protectedcultivationofvegetable 
crop.s 

Theory 

Unitl 

Unit 

I. Scope and importance 
11.Typesofprotectedstructure 
• Abioticfactors 
• Nurser~yraising 
• Cultivationofcrops 

Sol utionstoproblems 

Scope and importance- Concept, scope and importance of protected cultivation 
ofvegetablecrops;Principles,design,orientationofstructure,lowandhighcostpolyhouses/gr 
eenhousestructures. 

Unitll 
Typesofprotectedstructure-Classificationandtypesofprotectedstructures
greenhouse/polyhouses,plastic
nonplasticlowtunnels,plasticwalk;ntunnels,h;ghrooftunne~~on,insectproofn 



ethous:s,she~netho\1ses,rains_helters,NVP,climatecontrolgreenhouses,hydroponicsanda 
eropon~cs;~01la ndso1llessmed1aforbed pre pa ration; Design and i nstallationof dripirrigation 
andfertigationsystem. 

Unitlll 
Abiotic/actors-
~ffectofem~ ronmentalfactorsa ndmanipulationoftem perature,light,carbondioxide,humid 
1ty,etc.ongrowthandyieldofdifferentvegetables. 
UnitIV 

N~rsery raising- High tech vegetable nursery raising in protected structures 
us1ngplugsandportrays;different1nediaforgrowingnurseryunderprotectedcultivation;Nur 
seryproblemsandmanagementtechnologiesincludingfertigation 
Cultivationo/crops-Regulationoffloweringandfruitinginvegetablecrops;Technology for 
~isin~ tomato, sweet pepper, cucumber and other vegetables inprotected structures, 
mcludmg varieties and hybrids, training, pruning and 
stakingingrowingvegetablesunderprotectedstructures. 
UnitV 
Solutionstoproblems-Problemsofgrowingvegetablesinprotectedstructuresandtheir 
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 

Leantingoutcome 
Aftersuccessfulcompletionofthiscourse,thestudentsareexpectedto: 
• Appreciatethescopeandscenarioofprotectedcultivationofvegetablecropsinlndia 
• Acquireknowledgeabouttheeffectofabioticfactorsongrowth,floweringandproductionof 

vegetablecrops 
• Gainingknowledgeaboutthedesigningofvariouslowcostprotectedstructures 
• Adoptingtheraisingofvegetableseedlingsinlowcostprotectedstructuresasentrepreneur 

• Suggested.Reading 
ChadhaKLandKallooG.( Eds. ).1993-
94 Advancesinhorticulture.Malhotra Pub.House.ChandraSandSom V.2000.Cu/tivatingvegetab/esi 
ng reenlwuse. Indian horticulture.45: 17-

18. 
Ka11ooGandSinghK.(Eds.).2000.Emergingsce11arioinvegetableresearcha11cldevelop111e11t.Researchpeli 

odicalsandBookpubl.house. 
Parvatha RP. 2016. S11stai1wblc crop protectio11 1111der protected cultivation. E-Book 
Springer.Prasad S and Kumar U. 2005. GreenhotLc;e 111a11age111e11t for horticultural crops. 2nd 

Ed.Agrobios.ResbHM.2012.Hyclropo11ic/oodproductio11.7lhEdn.CRCPress. 

s;oghB.2005.Protectedcu/tiootimwfveg<tabtoc,op,;. Kaly,o;p"blS~~~; 



Singh DK and Peter KV. 2014. Protectedc,11/tivotio110.fl1orticu/tura/crops(1•1Edition) Newlndiapublishingagency,NewDelhi 

S_ingh_S,SinghBandSabirN.2014.Adoo11cesi11protectcdcu/tivatio11.Newlndiapublishingagency,NewDelhi. 
T1wanGN.2003.Gree11h011setcch110/og!lforco11tro//ede11viro11me11t.Narosapubl.house. 

• CourseTitle 
• CourseCode 

: PrinciplesandPracticesororganicFarming 
:HOR503 

CreditHours :2+1 

Objectiveofthecourse 
Tostudytheptinciplesandpracticesoforganicfarmingforsustainablecropproduction. 

• Theory 

Unitl 

Organic farming - concept and definition, its relevance to India and global 
agticultureandfutureprospects;principlesoforganicagriculture;organicsandfarmingstand 
ards;organicfam1ingandsustainableagriculture;selectionandconversionof land, soil and 
water management land use, conseivation 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. 

UnitlII 
Farming systems, selection of crops andcrop rotations, multiple and relay 
croppingsystems,intercroppinginrelationtomaintenanceofsoilproductivity. 
UnitIV 
Controlofweeds,<liseasesandinsectpestmanagement;biologicalagentsandpheromones;bio 
-pesticides. 

UnitV 
Socio
economicimpacts;marketingandexportpotential:inspection,certification,labelingandaccr 
editationprocedures;organicfarmingandnationaleconomy. 
Practical 
• Methodofmakingcompostbyaerobicmethod 
• Methodofmakingcompostbyanaerobicmethod 
• Methodofmakingvermicompost 
• ldentificationandnurseryraisingofimportantagro-forestrytressandtressforshelterbelts 
• Efficientuseofbiofertilizers,techniqueoftreatinglegumeseedswithRhizobium 

cultures,useofAzotobacter ,Azospiri/lum,andPSBculturesinfield 
• Visittoabiogasplant 
• Visittoanorganicfarm 
• Qualitystandards,inspection,certificationandlabelingandaccreditationproceduresforfa 

rmproducefromorganicfanns 

Teachingm.ethods/activities 
ciassroomteachingwit:hA Va1ds,group<l iscuss1on,ass1gn ment.exposurevis1t 
Leaniingoutcome 
Basicknowledgeonorganicfarmingforsustainableagricultureanddevelopme 
Suggested.Reading 

Ana nt hakrish na nTN .(Ed.) .1992.E111erg i11gn·e11dsi11Bio/og ica/Co11trolojPhytophago11slnsects.O 
xford&IBH. _ _ ____ _ _ _ _ _ 

• Ga,cAC. ,98, .AMO,.oolq/i<"mlCompo,ri"Y,FAO/UNOPReg;o,a~;~FAO. 



• JoshiM.2016.NewVistosq/Orga11icFan11i11g.ScientificP11blishers 
• LampinN. 1990. Organic Fan11i11g. PressBooks, lp.5\,~tch,UK. 

Pa la niappa nS PandA na nd II ra i K. t 999.0rga,1 icFa nn i11g- 11,eorym,d Practice.Scient i ficPubl. 
• Rao ~VVen kata. t 995.Sma/lran ,~er Focused /11 tegro tcdRwul Dcue/opme11 t: Socio-eco11om ic 

En v1ro11111e11trmdLcga lPerspechue: Pu bl .3, Pa risa ra praj na Pa rishta na, Bangalore. 
• ReddyMV.( Ed.). t 995.SOi/Orga11 ism.',(] 11d Li tterDccomp, ,si tio11i11tlien·opics.Oxford& 1 B H. 

S~armaA.2002.H011dBooko}Orga11icFarining.Agrobios. 
• StnghSF'.(Ed.).1994. Tech110/og_l[for/>rod11ctimwjNa111mlE11emies. PDBC, nangalore. 

SubooRaoNS.2002.Soi/Micmbio/ogy.Oxford&IBl-l. 
• TrivediRN.1993.A Tl\tl8ookoffin viro111ne11ta/Scie11re~,Anmol Publ. 

Veeresh G_K,Shivash_ankar Kand SuiglacharMA. 1997.0rga11icFam1ing 
ancJ;Sristamap/eAg~ci1/111,:e.Associ~_tionforPromotionofOrganicFanning,Bangalore. 

• WHO.1990.PublicHealthlm1x,ctojPesticide.~Usedi11Agric,1i/t11rc. WHO. 
• W oolmerPLa ndS"i ft M.1. t 994. 77,eBio/og ica/Ma 11ayemc11tofl'ropica/SnilrertilihJ. TSB F&Wiley. 

CourseTitle 
CourseCode 
CreditHours 

: Intellectual property and management In agriculture 
:HOR504 
:1+0 

Objecth,e of Course 
Themainobjectiveofthisconrseistoeq11ipst11dentsandstakeholderswithknowledge of 
Intellectual Property Rights OPR) related protection systems, theirsignificance and use 
of IPR as a tool for wealth and value creation in a knowledge-basedeconomy. 
Theory 
HistoricalperspectivesandneedfortheintroductionoflnteilectuaIProperlyRightregime;TR 
IPsandvariousprovisionsinTRIPSAgreement;IntellectualPropertyandlntellectualPropert 
yRights(IPR),benefitsofsecuringIPRs;IndianLegislationsfortheprotectionofvarioustypes 
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; 
lnternationa!TreatyonPlantGeneticResourcesforFoodandAgriculture;Licensingoftec 
hnologies,Materialtransferagreements,ResearchcollaborationAgreement,LicenseAgr 
eement. 

SuggestedReadings 
• ErbischFHandMarediaK.1998.lntellectu.alPropertyRightsinAgriculturalBiotechnolo 

gy.CABL 
• GanguliP.2001.IntellectualPropertyRights:UnleashingKnowledgeEconomy.McGra 

w-Hill. 
• IntellectualPropertyRights:KeytoNewWealthGeneration.2001.NRDCandAestheticT 

echnologies. 
• MinistryofAgriculture,Governmentoflndia.2004.StateoflndianFarmer.Vol. 

V.TechnologyGenerationandIPRissues.AcademicFoundation. 
• RothschildMandScottN.(Ed.).2003.Intellectua/PropertyRightsinAnimalBreedingan 

dGenetics.CABI. 
• SahaR.(Ed.).2006.IntellectualPropertyRightsinNAMandOtherDevelopingCountries 

:ACompendiuriwnL<iwaridPol ides. Daya Pu bl. House. 
The Indian Acts - Patents Act, 1970 and amendments; Design Act, 2000; 
TrademarksAct,1999;TheCopyrightAct,1957andamendments;LayoutDesignAct,20oo;PP 
VandFRAct2001,andRules2003;TheBiologicalDiversityAct,2002. 

I. Coune Title : faperimental Designs 
II. Coune Code : HOR505 



Ill. Cndit Houn: 2+1 
IV. Nttd oftlw rourw 
This~ is meant for students of agnculturnl and animal sciences other th:in 
Ag:ricuhural Statistics. Designing sn e.,-periment is 311 integrated component of 
~ in almost all sci.:fl\.--es.. The sfu<knfs would be exposed to ~~ts of 
~gn offa:periments so as to en3ble them to~ the coocq>ts in\''Ol\'ed 
m planning, lksigning their e.~nments and an.'\1)~1$ of e.~mentnl data. 
V. llwory 
Unit I 

Need for designing of e.x:penments.. charnctcrist1cs of a good design_ Basic pnnciples 
of designs- randomtz.ation. replication and local control 
Unit 11 
Unifonnity trials. size and shape of plots and blocks.. Analysis of variance.. Completely 
randomized desi__m ranciomu:ed block design and Lann square design. 
Unitlll 
Factorial e.x:pennlcrlts.. tsymmetnc.al as well as 3S)mmetrical). orthogonality and 
partitioning of ~,n--es of treedom. Concept of conf-oWlding_ 
Um'tlY 
Split plot and strip plot designs_ 3IW)-Sis of covariance and missing plot techniques 
in raodomized block and Latin souare designs: Transfonnaricns.. Balanced 
lncomplete Block Design. resoh~le desiW15 snd their appliarions. Lattice design. 
3lp"tu design - concepts.. randomiz:ilion procedure.. sns.1)-sis and inrerprewion of 
results.. R~ surfuc-es. Combinoo analysis.. 
Vl. Pntctinl 
• Uniformity trial da111 anai)-sis. formation of plots and bloc.ks, Fairfield Smith Law. 
Arwysis of data obtained from CRD. RBD, LSD, ,-\nal),-sis of fuctorial e.xperiments. 
• A.1wys.is ,, 1th ruis,;in.g &ta 
• Split plot and strip plot designs. 
\ "11.. Sa:estNt Ruding 
• Co;::hr;m WG 311d Co.x GM. 1957. E.J:puimmini Designs. la£ Ed. John Wiley. 
• Da!I .-\.M ~ Voss D. 1999. D=~ !Md .iJ='.=.s of~~-
• ~ OC. 201 L Design end .~ :sis of E.xpcrimmL, &. Ed. John W~--
• Fcdc:n:r WT. 1985. ExpuimuJ1?! Designs. Mx.MiU:m. 
• Fisha" R.-\. 1953. Design auJ -~ ~"is of E,;pui.motls. Obva ~ Bo~-d.. 
• Kipm .-\K 311d Gupa VK. 1979. Ha:d>ool.on .-tnal)ru of . .__~ru!nuul ~ .riJ,u:rm . l~RI 
Puhl 
• Paro: SC. 1983. 7M .~ru!rural Field E.xpc.rimau: .< Slari.<11~ • · :orion o[Theory 
a,,:J Pra::trr. Jcxm "Wiley. 

~\ 
) 
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SECOND SEMESTER 

• Coursei'iiie 
• CourseCode 

: Pnxluctionof\VarmSeason Ve:getab{eCrops 
:HOR506 

Creditllours :(2+1) 

Need ofthecourse? 
U nlikecool-seasonn~getables, warm-seasonn~geta blecropsrequire higher soiland air 
temperature; thUS; they are ah"-ays planted after the last frost date 
rangingfromlatespringafterthelastfrostdatetolatesumrner.Daytimetemperaturemay still 
be ·warm enough but drop so much at night-time that the weather is 
notsuit:a blef orwarrn-seasoncropsa n) ionger. lngenera lsumrnen t!geta blesrequirea little 
higher temperature than ";nter Yegetables for optimum growth. In surnment!getables, 
the edible portion is mostly botanical fruit. The students of n ~getablescience need to 
han~ an understanding of production technology of important 
wa rmseason\-egeta blecropsa ndthereaftertheirmanagement. 

• Objectofthecourse 
To impart knowledge and skills on adY,rncement in production technology of 
warmseason\ -egeta blecrops 
Thecourseisconstructedgi\-enasunder: 
No. Block Unit 

Productionof'l,armsea3'.>n, -egerablet. Fruit'.-egetable:scrops 
2.Beans 

• Cucurbits 
• Tubercrops 
• Leafy,egetables 

Theory 
introduction, commercial and nuoitional importance, origin and distnlmtion, 
botanyand taxonomy, area, production, productivity and constraints, soil 



requirements.climatidactorsfol)ieldandquality.comme.rciah-arieties/ hybrids.seedratean d 

seed treatment. raising of nursery including grafting technique, sowing/ plantingtimeandmethods.precisionfanning.croppingsystem.nutritionalincludingmicron utrientsandinigationrequirements.interculturaloperations,specialhorticultural practices namely hydroponics.. aeroponics, weed control. mulching.roleofplantgro\\thregulators.phy-siologicaldisorders,maturityindices,harvestin g.)ield.po.st-

han--estmanagement(grading.packagingandmarking).pestanddiseasemanagementandec onornicsofcrops. 

Unitl 

Fniitvegctables-Tomato.brinjal.hotpepper.sweetpepperandokra. 
Unitll 
BeaTIS = Frenchbean. l ndia n bea n(Sem ).clusterbea na ndcowpea. 
UnitIII 
Cucurbits--Cucumber.meions,gourds.pumpkinandsquashes. 
UnitIV 
Thbercrops~,-eetpotato.elephantfoot)-am,tapioca,taroandyam. 
UnitV 
Leafyuegetables- .-\marantha nddrumstick. 
Practical 
• Scientificraisingofn ursel')-andseedtreatment; 
• SO\,ing.transpla nting, n~getablegrafting; 
• Description of commercial ,-arieties and hybrids; 

Demonstra tiononmethodsofi nigation.f ertilizersandmicronutrientsa pplication; • ~l ulchingpractices. weed.management; 
• u seofplan tgI-o"thsubstancesin\\-a nnseason,-egeta blecrops; 
• Studyofnutritionalandphysiologicaldisorders; 

Studiesonhydroponics,aeroponicsandothersoillessculture: 
• Identificationofim portantpestanddiseasesandtheircontrol: 
• Prepafationofcfuppingschefuef oftoffiii1efcialfaffus: 

V'"isittocommercialfann,greenhouse/ polyhouses: 
• \ • ~itton~get2b!em2rket; 
• Anal! "Sisofbenefittocostratio. 
Teaching.Methods/ Acthities 
• ClassroomLectures 
• Assignment( writtenandspea king) 
• Studentpresentation 
• Hand.sontrainingofdifferc.ntprocedu rc.s 
• Groupdiscussion 

Leanlingoutcome 
Aftersuccessfulcom pletionofth iscourse,thestudentsareexpectedt?: . • Appreciatethescopeandscenarioofwannseason,·egeta blecrops1nlndia 
• .\cquirekno\\~edgeabouttheproductiontec.hnologyandpost

han-esthancilingofa-armseason,,egetablecrops 
• Calculatetheeronomicsor.-egetableproductioninlndia 

SuggestedReading 

BoseTK,Kabir J ,M ait)'fK, ParthasaratbyV AandSomM G.2003-Vcgetnblecrops. Vols..1-1 I U-layaudyog. 
BoseTK, Som " G a,d ,:,i;, J. (Ens.). ,993. v.,,,,..,._~ Na>•~~~ 



Chadha~LandKallooG.(F.ds.).1993-94_-\c/t\11im<;inhorticu/nrrc\'ots. V-X.Malhotrapubl house. ChadhaKL(Ed.).wo2.Handbrul..u.fhortict1/n1rc.lC.-\R. . 
?'au ~'\n ~VS.{Ed.).1 ~ -\ 'tVctnl>lcpro:fuction(n India. Rampra..~fa nelsons.. 

agena ~!S..C~idhar:, B Rand Dhaka RS.2000. \ cgrtt1hh-n11~ pm:fi rctionlt'dinology.\'ol. II.Kah-am. 
Gopalakrishanan!R.2°:°--\ ·cyembk1. m1l.'-.Ne-., 1 ndiapubl~'lgency. 
Hazra Pa~Ba~l}('e.~\ Ka ndChattopaclh~ a~ .-\.2012. I "oricti<'s.ifi 'l~<'lobl!'l.m1'-"i11/11dia.(Seconded it io n).Kalyampubhshers.Ludhiana.199p. 
Hazra P .2016. l'M'lo~"it~"-'· 2..Jron. Kai~ an ipublishe.rs.Ludhia na. 
Hazra P .2019. \ ·ly,•taol('/V). ,h,__ ·tio11011d1t•dm0Jogy. Newl ndiapublishinga.gency,Ne" Delhi. 
HazraP.C~att_oPadh~-a~·.-\.KannakarKandDuttaS.2011~\rodcn1to::hno/og!lfon:egemblcproductio11.Newlndia pubtish1~ocy.NcwIX'-1hi.4~p · 
Rana.M L"'OOS.Ow.•ri..,1ln1rd11/11<tio. Kai~.-ni Publishers. New Delhi. 
Rana M K.200S....~--it "J1tifi,. \.,,/ti 1 \1 tio11ofi. w~ tables.. Ka I~ an i Pu bl is he.rs. Ne-,, Delhi. 
Rub."'lttl.~ \ '"Ea ndYam..1guchi~I .( Ed.,).1997. \l'or/dtcgcmbles: principles.prod11ctiona11d1111tritiL-e10/ 1~ChapmanandHall. 
Sai niGS.2001 --\fl,_\~~,ri.1 ndflori,., 1 In 11'?..Ama npu bl ishi nghouse. 
Salun~DKand.K.'ldamSS.(Ed.).1998-Handbookofi.'",gemble:sricncoond11.rl111ology:production,co 

llij'C:~ifi1.111 _,l\v, lgt\ 11 tt~)l\" ~--..i'l!J.}. I arceldek ker. 
Shanmuga,-elu KG •. 19S9.Pnx h1cti0111n"h.110Jogyofiwcrob/a-:rops.Oxfordandl BH. 
SinghDK.wo- _\ft\/{'m1,-yctt1Ne1\'1rit•tit'S011dprod11ctionted1.110Jogy.lntemationalbookdistributi.ng Co. 
SinghSP .(Ed.). 1989.Producrio11 nclmolog~cmblroups...-\gril.comm.res.centre. Tham bur 
aj Sand Singh "I\. (Ed...q. 2004. Vcgclobles. rubcrcrops mid spices. 
IC.-\R.. Thomp,unHCandKellyWC.(F.ds..).1978. VtVe/obk,'crop,-. TataMcGraw-Hill. 

• CourseTitle 
• CourseCode 

CreditHoun 

:Sced.ProductionofV egetableCrops 
:HOR507 

:(2+1) 

Needof thecourse? 
Enhancing ~ield and quality of yegetable crops depends upon a number of factors. The 
inputs like fertilizers. irrigation and plant protection measures and suitableagronornic 
practices contribute greatly h)\\",HUS impro,~ng ~icld and quality of lhevegetable 
produce. If good quality seed is not used. the full benefits of such 
inputsandagronomicpracticescanuotberealized.Theuseofhighqualityseedthus,playsa 
piYotal role in the production of yegetable crops. It is. therefore. important to usethe 
seed cxmfurming to the prescribed standards. .-\ good quality seed should 
ha,-ehighgeneticandphysicalpurity,propennoisturecontentandgoodgennination.lt 
should i!L"-0 be free from set.'d rorne di..~a~s and 1.,-eed set.'ds. The quality of 
theproducewi.lldeteriorateifthesefactorsareo,-erlooked.Outcrossing,physicaladrni.\.turesa 
ndrnutationsaretheprimefactorsresponsiblefort.hedeteriorationofseedquality_.\varietyco 
uldbesav-edfromdeteriora tionifproperchecksa remadeat different stages of seed 
multiplication. It is al.so extremely important to maint.iinhigh genetic purity of a variety. 
The students of ,-egetable science need to h:iY-e anunderstanding of seed production 
technology of ,-eget:able crops and their 
essential processingbef oresu ppl) i ngthemtothema rketornut heruse. 

• Objectofthecou.rse 
Toim partacom prehensi\'-eknowledgeandskillsonq ua lityseed prod uctionor.-eget:ablecrops 
Therourseisu>nslrudedgi ,--eiiasuiider: 

No. Bkrl 

Seed prcxioctionoh-egetllblecrops 

Unit 

1. I ntroduction,history,propagationand 
reproduction 

, Agro-dimateandmet hoosofseedproduction =,lti~~~fi;"' 



ThC"OTy 

• Set'dhanesting,extractionanditsproce 
ssing 
lmprovedagro-
techn iquesa ndfielda nd..~a nda ms 

Unitl 

lntroduction.history.propagationandreproduction-lntroduction.definitionofseed 
and its quality. seed morphology. de,-elopment and maturation; Apomixis and 

ferti 1 ization: ~ lodesofpropag'J t ion a ndreproductiv-ebe.ha, iour: Pol Ii nationmechanisrnsa nd 
scxfonnsi nv-cgcta blcs: H istor:,-ot\-cgcta blcsccd production :~tusa ndsha rcof.-cgctablesec 
dsi nseedi ndustry 

Unitll 
.-\gro-dimatrondmethcxiso.fseed.production-. .\gro
climateanditsinfluenceonqualityseedproduction:Deteriorationofc:rop,--arieties,geneticala 
ndagronomicprinciplesot\--egetableseedproduction;~lethodsofseedproduction,hybridsee 
dsandtechniquesotlargescalehybridseedproduction;Seechillageconcept 

UnitlII 
See:bnultiplicationanditsqualitymainten011ce-
Seedmultiplication ratiosa ndreplacementratesiD\-egeta bles;Generationsysten10fseedmult 
iplication;.Maintenanceandproductionofnucleus,breeder,foundation,certified/truthfullab 
elseeds:Seedqualit)--andmechanismsofgeneticpurit)testing 

UnitIV 
Seedh.an.,Y?Sting,extractionandib:.-proce.ssing-~faturit::,-standards:Seedhal"\'eSting, 

curingandextraction ;Seed processing., i z. ,clearu ng,dr:, i ngandtreatmentof 
seeds,seedhealthandqua li~ -enhancement, packagi nga ndma rketing; Pri nciplesofseedstora 
ge;Orthodoxandrecalcitra n tseeds:Seeddorma n~· 

UnitV 
Improved agro-ta:hniques and field and seed standards-lmpro,-ed agro
rechniques;Field and seed standards in important solanaceous, leguminous and 
cucurbitaceoUS\-egetables,colecrops.leafy,,-egetables,bulbousandrootcropsandokra;clonal 
propagationandmultiplicationim-egetati,-epropagatedcrops;Seedplottechniqueandtruep 
otatoseed productioni n potato 

Prartical 
• StudyoffioralbiolOg)--andpollinationmechanismsim-egetables; 
• De! ermin:i tic::: cfm odesofpo llin :i tic :i: 
• Fieldandseedstandards; 
, Useofpollinat:ioncontrolmechanismsinh)ilridseedproductionofimportantvegetables; 

l'>laturi~-standardsa ndseede.'l.'tractionmethods; 
Seedsamplingandtesting; 
\ 1sittocommemalseedproductionareas; 
\ -1sittoseed processingpla nt; 
Visittoseedtest:ingla boratories.. 

Teach.ingMethods/ Acthities 
• ClassroomLectures 

Assignment(writtenandspeaking) 
• Studentpresentation 
• Hand.<untrairungofdifferentprocedures 
• Groupdiscussion 

Learningoutcome 
Aftersucres.$fu1coru pletionofth iscourse,thestudentsareexpectedto: 

• Appreciat«hesrop,and=narionfseedprod,ctionoh-eg;f dia 



• .-\~ui~nowledg~boutt._hecompleteseedproductiontec.hnology.extractionandposte...._,ractJonproceSS1ngoh"e2e~bleseeds 
• Adoptio nofseedpn."<iuctio

0

nofregetablecropsasentrepre.neur 
X.Suggested:Read:ing 

.-\gan;::.1PKand.-\nu.radba\·.2018.F'undamrntuL~f-st.'t'I.L<{.:ie111.umdtt'Ch.r1<'/Dgy.Brilliantpuhlication5J.;e1, Del .-\gnm-al PKa ndDadlaniM .(Eds.). 1992. Tt,-hn iqm~i1L~<ciern-undttrl111ology.Southasia n Pu bl . .-\grawalRL(Ed.).199-S'\.\itn:hnology.Oxfordandl BH. BasraAS..2000.Hybritl~ ... f'llproch1t:tio11i111'-'9ctob/('$...CRCpress.Florida.USA. Bench.-\l.RandSanchezRA.~011dlx>d"Cl. _fet.'txlphysiology.Foodprod~7>ress.NY/ London. Bendell PE. (Ed..,). 199& St'ttl«ucrn'Ondt1.,'Ch11o/ogy: /ndiruiforcstryspcdt>s. Allied Pn bl.Ch:'! \...,-a ~-SK. Pr:.1 kashS..Sha nnaS Pa nd.Dadla ni~ I .2002. Testi110nfdi.<;tinctim11e-s.. ,m ifi_lnni(!Am<L--tn bili (M{orplo no. urictyprott"Ction. L-\R.I. NewDcl bi Coplandl.Oa ncL\ le.Dona \d ~ I B..2004-Sct--tl~:icrnwld tl'C-hno/ogy. Kl u"erAcadem icPress. Fage.ria,\\S. .-\.~ a PS3 ndChoudhary.-\K..2000. \ ·egetnblcx.rops: brccdi11gm1cL~ ... 1.rlprcd11ctio11. \ "ol.l.Ka~-aniPublis.hers.NewDelhi. 
Geo~-xe.RAT.1999.\ ·egerob/=--'(.--dproduction(2n.i.Edition).C.-\Bln:ternational. KallooG .Jai nS K.. \ • ariAKa nd.Sri, ~-ta, -aU.2oo6.Sced :.-\global~pectiL~ -\s5ociatedpublishi ngcompan~--Ne1,· Delhi. 
HazraPa nd..<1.omH G.2015S:>eclpro<h1Ctio1m11dhybridtecl111ologyofi "t>gcmb/o:.:rop:s. Ka~-anipublisher.;.. Lodhian a. 
Kwnar,ICand.DhaliwaL\tS.1990.Tcdmiqueso.fdei:clopi11ghybridsi.r11~crob/et:roi-i;-_-\grobotanicalpu bl. 
~tore TA.KalePBandhl\uleB\\". 1996. Vc-gcroblesc«ipro.-i11ctio11.nxm1ology _\ tahara.shtra...;,tate;:,eedcor 
R.a~ocL\tarl-ose.BL200, .Propagotio11q/hortic1.1lturokrops.Newlndiapuhl.agen~·-SinghNP.Sin ghD K.Singh \ To nd.K uma rV .2006. Vegctoblcscooprcduction tedmology. l nternationalbookdistributi ngCo. 

. SingbSP ..2001 .Sccdprcxi11Ctiono.famuncn.;ia/1 ,cgcrobh~--\.,,°'?tec.hpu h\.academ~·.S1 nghal N C-.">OO"~ybricL~prod11ctio11 .. Ka \~-ani publi£heT$. K ewDel h1 

• CoUl"SeTitlC 
• CourscCodc 

CreditBours 

: Conscn-ation.Agriculture 
:HORsoS 
:1+1 

Need ofthecoursc 
T oimpart:knowled.geofronse1v:itionofa,,.oricultureforeconomicde,-elopment. 

. Thcor,· 

Unitl 
T ti g 

Con , ,entio nalandcon.sen -a tionagricul turesyste.ms.sustaina b1 1~ :roncerns...conse1va ?na ricu1ture: Historicalbackgrounda nd p resen tconcept.globa le.,--penences. present:statu.s1 nI nd ia. 

~=t management in CA. water management. weed man~ement. energy use,in~r~ and disease management, fann machmery. crop rest ue manag~ent,co,-ercropma nagemenL 
U nitlll 

and ,.. ~ c -=nuestration, soil health management. 
Climate change mitigation .._--., ~ -. 
soilmicrobesandCA. 

Unit.IV 

CAi oagroforestl) "'S)-stems,ra inf ed/ dryla ndregions 

UnitV 
· C..\:Thefutureofagriculture Eronom;=<WderationsinC.'->doptionandconstramts, ~ \~ 



Practicals 

• Studyoflong-tennexperimentsonCA. 
• E,-aluationofsoilhealthparameters. 
• EstimationofC-sequestration. 
• l\fach i ~eryca libration forso"i ngd ifferentcrops. " ttdseedba n kestimation underCA.ener 

gyrequ1rements..economiC:1nal)-sisoR.:.•\. 

Teachingmcthods/ acti,itics 
Classroom teach i llg',i th..\\ · a ids_grou pdiscussion .orn !presentation b) -students. 
Lcamingoutcomc 
E..'q)erienceontheknowled.geof,arioustypesofconse.n-ationofa.griculture. 
Suggested.Reading 
• . .\rakeri HR and Roy D. 1984. ?ri111."!jlit-s tif Soii U lltq,•n,?rion and iforer Mcmagemcnt. 

lliioro&\'B H. 
• Bisht J ~ M~'\ \ 'S. Mis_hra PK and Pattanayal. :\. 2016. Con__~ation :\griculture-. .\napprooch 

to combat climate challgl' in Indian Himala~a. Publisher. Springer Nature. Dci:10/ 1007/9;8-
981-10-'.l558---:. 

• Dh ruq na raya na \ ·y .1993.SOi/m1cf11 ·arcrcrnt"'cT!'OtionR~wuli11J11diaJC.-\R. 
• F:\O~<:>04-l,oikmcfl l ·all'rC'u1t-cri,1tio1tinSl.'111i-.J.ril-m~1s.Soi/s&Ll/_Papel'S7. 
• Gra:::ia-Torres L Benites ,!, Martinez-Vi!cla :\ and Hol.gooo-0!.be.ra :\. 2003-

Con__~-ation.-\gricultl1re-En,ironmentFanne=xperiences,inno,ationsSocio-€0:>nomicpol~·-
• ~luhammadfandKamdamootHMS..2014.Con__~-ation.\,,"Ticultun>.Publis_her.Springer 

ChamHeidclberg,NewYaorkDonire.:htLondon.Doi:10.1007/ 9,S-3-3 19-11620-4. 
Yellamanda Rffld~Ta ndSanl.arn Rffld~ -CH .1()92.PriJ!Cipl~AgroiwmyKal~ -a ni 

• CourscTitle 
• Coursceode 
• Creditllours 

:Basic concepts in laboratory techniques 
:HOR509 
:O+ l 

Objectn-e 
Toacquaintthestudentsaboutthebasicsofcommonlyusedtec.hniquesinlaboratory. 

Practical 
, Sa~measureswhileinL:!b: 
• Handlingofchemicalsubstances; 
• Useofburettes.pipettes,measurin.gcylinders.flasks,separatol')funnel,conde.nsers.micro 

pi pettesandYaccu pets; 
• W ashing,d!)-inga ndsterilizationofglassware: 
• Dl')ingofsoh-ents/ chemicals: 
• W eighinga ndpreparationofsol utionsofdiff eren~othsandtheirdilution: 
• Hancilingtechnique...<::0fsolutions: 
• Preparationofdifferent:agro-chemicaldosesinfieldandpotapplications; 
• Preparationofsolutionsofacids: 
• Neutralisationofacidandbases; 
• PreparationofbuffersofdifferentstrengthsandpH,-alues; 
, Useandhandlingo(microscope,laminarflow.,-acuumpumps,,iscometer,thennometer, 

magnetic stirrer, miCI'CH},-ens, incubators, sandbath, ,,-aterl>ath,oilbath; 
• ElectriC\,iringandearthing; 
• Preparationofmediaandmethodsofstenlization: 
• Seedviabilit)testing.testingofpollen,iability; 
• Tissuecultureofcropplants; 
• Descriptionofiloweringplant:sinbotanicalten nsinrelationtotaxonom)·. 

Suggested.Rea~ 
• Furr . .\K.2000.CRCHandBoofojLaborotorySofety.CRCPress. 

• GabbMHandlatchem \\'E.•968--Ulandhoolrofl,oborota,ySol~~Publ.Co 



I. Course Ti~ : Information Ttthnology in Agrirultu~ n. Course Code: HOR510 
Ill. CrNit Hours :1+1 
IV. Nttd of~ tour~ 
Th'. . 

is IS a_ course oil lntroduction to N~t\,\>fking and Internet Appli ·ations ,L - 1 · 31 e.'\.-pOSlnl! the stud und ' · Ul,i lllms - ems to erstand analog_v of computer. ~1c k-nowlcd of 
MS Office Also to understand Internet and WWW t""" ~fTT ,u=I· 

1 
ged different IT tools in Acriculture ' ..... ,, .,.,. icn ion an 

V.lMOry -
Unit I 

Introduction to Compute.rs.. Anatomy of ,-onlputer. Operating Systems. definition 
and types. Applications of ~lS Otfa-e for document creation &. Editml!. D1ll3 
presen~ inteq>ret3t!on and graph cre3tion. statistical :inalys is.. mathematical 
e.-.;pressions.. 
Unit II 
D313base. concepts and types. uses of DBMS in Agriculture. World Wide Web 
Statistical Sciences; Computer Application 
765 
(WVlW) Coocepts and components.. Introduction 10 computer programming 
languages. coocepts and st:md:ird inputfoutput operations.. ~ . .\griculture. concepts 
and appltC30ons.. 
UnitIB 
Use oflCT in Agriculture. Computer Models fur lDlderstsnding plant processes. TT 
applicsnon fur compumion of \\'3ter and nutrient requirement of crops. COOlputerrontrolled 
devices {~ syst=1 fur . .\gn-input IT13Icigem<!1lt Smsrtphone 
Apps in Agriculture fur farm adv1SeS. marl.-ei price. posttw,.~ maruigement etc., 
l'nit IY 
Geospansl redmology fur generating valuable sgri-informatioo. Decision support 
systems. concepts.. compooerus and applicarioris in Agriculture.. Agriculture fapen 
Svsrem .. Soil lnfurmarion Svstems etc. fur supporting F:!rm decisions, Prep3r.uion 
of cootingem crop-pll!nnine 1tSin~ IT tools. 
\ 'L Sa:zestrdlwidin: 
• \' mutb:s G ~ I I .J.gro-mjon,,,:nc.s 
• bttp . .l/V.-v.'\\ .agrunoo,t can 
• bap:,""'"'" .y:nmfo..in 
• hnp} !WW'\\ Ol!n.OQ\ 

• bapJ>ww,,zgnl!bncc..oom 
0 h!Ip:!'11ait::eh.tnsu..ac..in 

• CourseTidc 
• Cou.rsa:odc 

CreditHours 

TH LRD SF.MFSI'F.R 

:Growthand.DevelopmmtofVegetablcCrops 
:HORsu 

:(2+1) 

Need ofthccoursc? 
Inagriailture,thetenn plantgro"thandde\ -eloprnentisoftensubstitutedwithcropgro"th 
and iidd sine, agric,,ltun- ~ mainly concerned •ith crops and th~ ~ icprod""" 



Gro\\t.h. which is irreversible quantitath . . . 
plant or its parts """' . h -e increase tn stze, mass. and/ orvolume of a 

1 . """'-urs \\lt an ex d"t 
p antdevclopmentisan0Yeralltern1 "i1ichref ~n I ure of metabolic energy. 

cycle. In ,-egetable crops. de,-elo. t . erst0\:3nouschangesthatoccurdu.ringitslife 

growth to death of a plant or it/;:%' . ~ a s~nes of Processes from the initiat:ionof 

interchangeabh- in conver-sation b t . s . boro,,1._ and development are sometimesused 

; _ •!-. - •. . . ~ • u m a tanical sense. thev describe separateevents 

~;~ orgamzatmn of the . mature plant body. The· students of ,c getable 

• • eedtoha ve.a nu nde.rsta nd1 ngofgro\\t.ha nddevelopmentofvegeta blecrops. 

· Objectn-eofthecow-se 

Toteachthephysiolog_\u fgrowthandde,-elopmentof\-egetablecrops 

No. B\od; 

Gr0\,tbandde,~opmentof 
ph) tohormones, ~etablecrops 

The<>~· 

Unitl 
Jntroductionandphytohonnones-

Unit 

1.lntroduction and 
2 . Ph) siol()g) -ofdorma Ile) andgennination 

• .-\bioticfactors 
• Fmitphysiolog\· 
• Morphogenesisandtissueculture 

Definitionofgro\\thanddevelopment:Cell ularstructuresa ndtheirfunctions: Physiolo~ ufp 

hyto-
hormonesfunctioning/biosynthesisa ndmodeofaction;Gro"tha nalysisanditsim portancei 

n,·eg~'bl~pn>duuion. 

Unitll 
Physio!ogyofdonnancyandgennination
Ph~-siolog)ufdormanc:,-andge.rminationofregetableseeds,tubersandbulbs;Roleofau..xins,gi 

bberellilns.cyktokininsandabscissicacid~ -\pplicationofsyntheticPG Rsincludingplantgrow 

thretardantsand inhibitors for ,-arious purposes in ,-egetable crops: Role and mode of 

action oimorphactins.antitranspirants,anti-

2 u.xi.n,ripeningretardan tand pla ntstimulantsin, -egeta blecropproduction. 

UnitID 
Abiotiefeeiors
Impact:oflight,temperature,photoperiod,carbondioxide,oxygenandothergasesongrowth,d 

e,-elopmentofunderground pa rts,floweringandsexe.'\'Pressionin, -egeta blecrops;..-\picaldom 

inance. 

UnitlV 
Froitphysio/ogy-Physiole>g)u ffruitset.fruitde,-elopment,fruitgrO\,th,flowerand fruit 

drop; part.henouupy in ~et.able crops; photot.ropism, ethylene inhibitors,set1es(."efll't' 

and abscission; fruit ripening and physiological changes associated ,~;thripe.ning. 

UnitV 
Morphogenesis and tissue rulture-Morphogenesis and tissue culture techniques 

in,,egetablecrops;Graftingtechniquesindifferenn-egetablecrops. 

Practical 
• Preparationofplantgro"thregulator'ssolutionsandtheirapplication; 

• u--perimentsinbreakingandinductionofdonnancybychen1icals; 

• Induction of pa.rt.henocarpy and fruit ripening; 
• Application of plant gro"th substances for impro,;ng flower initiation, changingsex 

e."CJ)ression in c:ucurbits and checking flower and fruit drops and 

improv;ngfruitsetinsolanaceoUS\-egetables; 
• Gro\\thanalysistechniquesinvegetablecrops; 



• Gra~ngtechniquesintomato,brinjal.cucumbe.randsweetpepper. 

Teach.ingMethods/ Acth;ties 
• Classroom Lectures 
• Assignment( written a ndspea ki il.g) 

• Studentpresentation 

• Ha ndsontra in i ngofdi fferentproced ure 
Groupdiscussion 

Learningoutcomc 

Aftersu~ssfulcom pletionofth iscourse,thestudentsareexpectecito: 

• . ..\~~1~o"iedgeabcmtthegro"thanddevelopmentofplantsinvegetablecrops 

• D1stmgu1Shbetweenprimal).indsecondarygrcmthinplant:stems 

• Unden,"tandhowhom1onesaffectthegro,,thandde,-eJopmentofvegetablecrops 

. Suggested.Reading 

Blea5tialeJKA.1984J'lm1cphysiologyi11rc/ario11tohortic1.1lnire(2:x!Edition)~fac.Millan.GuptiUS. Eds. 

1978-0upphysiolocJ y.Oxfordandl BH, New Delhi. 

Kall<x>G.2Q17-\ ·egemblegrafting: Pri11cip/(':;(11zdproc~ C.-\BI nt,:>mationalKrishnamrortiHN .1a81 

-~rmrths11bstanccsandtheimsesi1wgriculnIT'e. Tata -

McGrawHill.NewDelhi. 

Leopold. .\Ca ndKriedeman n PE..1981.PkmtgrowthanddeL-elopmf!nt.Ta~lcG raw-H ill,NewDeJbi 

Peter1''VandHazraP.(F.d;;).2012.Hm1dbooA-oft;egerob/es..StudiumPressLLC,P.O.Bo.·q>-2200,Housto 
n.Te.QS7707i. US.A.678µ. 

PererKV .(Eds).2008. 
BasicsofhortiailhIT'e. Newl ncliaoublicationagenC\ ·. New Del hi. Ra naM 1(.20 t 1.Phusio-

biodtcmi.stryand.Biotoclmologyoj\'egetobles. N~,-J ndia Publishing . 

-~ ·.PritamPura.NewDelhi. 
Sa.inierol.(Eds.).2001.Labomtory111UIU1alqfr111alyticalted111iq11em1hortic11lntrn--\grobios,Jodhpur. 

• Cou.rseTitle 

• CourscCode 
CreditHours 

:P~arve.stM:anagementofVegetableCrops 

:HORsl.2 
:(2+1) 

Need of the course? 
Vegetables are highly perishable crops as they have great quantity and quality 

lossafterhan-est.Hence,theyreq uireintegrateda pproachtoa rrestt.heir spoilage, which 

causes tones of ,-egetable produce annually. Lack of posthan-est: awarenessand 

inadequacy of equipment's are the major probiems m posthan-est. 

chain, wh.ichleadtoaseriouspost-
han-estlossinthedevelopingrou ntriese,·er) ,-ear .Aromprehensiv·eunderstandingofposthar 

,-estfactorscausingdeteriorationisnecessary to 0\1~rcome these challenges. Pre and 

postharvest management such 

asuseofim pro,·ed varieties,gocxku ltu ral practices.good pre.and posthan-estha ndlingpractic 

es, management of temperature, relati\"c humidity and storage atmosphe.reaccording to 

crop requirement, use of permitted chemicals, design of 

a ppropriatepackagingma t erialandstoragestructuresaresomeofthecon trolmeasuresusedi n 

red ucingposthaI'\-estlosses, therefore, thiscou rsewascustom ized. 

• Objecti"e of the course 
To facilitate deeper understanding of principles and to acquaint the student withproper 

handling and management technologies of ,-egelable crops for ntiui1nizi11gtheposl

h an -estl osses 

Therourse.isorganizedasf ol lows: 

No. Blocks Units 

Post-ban estmanagementof 



vegeta blecrops 

Theory 

Unitl 

11 Maturit)indicesandbiochemistn·I I I Har 
,-estingandlc~factors · 
I VP:id.; ngbousroperations\' 
). lt1thocl.<.0~orage 

Importo.ncro.ncL;;;c;ope--Im porta ncea ndscopeofpost-ha n-estmanagementof..-egeta bles 
Unitll 

.\ fan.crityindire.ondbiochemistry-~f a turi~ ;ndicesandsta ndardsfordiff erent..-egeta hies; 
Methods oi maturi~- determination; Biochemistry of maturity and 

ripening: Enz)1natic and textural changes; Ethylene evolution and ethylene 
rnanagernent:Respirationandtranspirationalong,.,iththeirregulationmethods 

Unitlll 
Haroesting and losses fectors-Han--esti.ng tools and practices for specific 
marketrequ.irement; Postharvest physical and biochemical changes; Prehan-est 
practicesandotherfactorsaff ectingposthan-estlosses 

Padcinghouseoperotions-Packinghouseoperations;Commoditypretreatments 
chemicals, wa.xcoating, precooling and irradiation; Packa_,,aing of ,--egetables, 

prev-ention from infestation, management of posthan-est diseases and principles 
oftransportation 

OnitV 
-~ af storoge-Ventifated. refriger2ted. modified :?tmosphere and 
controlledatmosphere storage, hypobaric storage and cold storage: Zero-energy cool 
chamber ,storagedisorderslikechillinginjll.I)im-egeta hies 

Practical 
• Studiesonstagesandmaturi ngindices; 
• Ri pe.ningofcommercia ll) i m porta n tvegetablecrops: 
• Studie:sofhar..-esting,pre-woling, pre-trea tments,physiologiea]disorders-

chillingin jury; 
• lmprovedpackaging; 
• Useofchemicalsfo rripeningandenhancingshelflifeoh--egetables: 
• Physiologicallossinweight,estimationoftranspiration,respirationrateandethylenerelea 

se; 
• Storageofimportantvegetables; 
• Caldchainmanagement; 
• Visinocommercialpackinghouse,coldstorageandcontrolaonospherestorage. 

Teaching Methods/ Activities 
• Classroomlecturesincludingppt. 
• Studentsgroupd..iscussion 
• I ndh idualorgrou passignments( \\Titingandspeaki ng) 
• Present.ationofpracticalhandwork 

Learning outcome 
Aftersucce.ssfulcom pl etionofth iscou rse,t h estudentsa reexpectedt obe.i bletou ndersta nd: 
• Regulationofpost:han -estlossesbyusingchem icalsa ndgro\\thregulators 
• Prea nd posthan -estt:reatmentsf ore."\1 endi ngsh elfl if eoh--eget:a blecrops 
• Packinghouseopera cionsf ore.xtenciingthesheliiif eoh--egeta blecrops 
• Successfulstorageoh--egeta blecrops 

• Suggested.Reading 
Chad.halCL.'.lndPa reel-0 P .1996.Adt•<.mccsinhorticulturc. Vol. IV.Malhotra Pu bl.Hou..~Cbanopadh) "3)-S L'>007. 
Hm>dli11g ,tra11sportatio11mtdsrorogeojfruitw1dt-cgetables.Gene

Tech books, New Del hi. 



Haid~~~~~~eSK.199,.Posthan-estphysio/ogyandh011d/i11goffn,i(!{lndl'cgctab/es. 

~ t ~SK 19?7 .Posthan -estph.ysioJog~mdstomgroftropio.1/a11ds11b-
trop1mlfn11~CA.BI . Pali~ at hG .M II rrD P. Ha ndaA Ka ndLu rieS. 
WOSJ>t~~in~~.biok"]!/(IJIUh.\-/1 111>kyyc._if 

Fhats.1v:yetablesa11dflouw:--. \\i le~·-Blacl-well.lSBN:978o8l38o.to88. 

RangannaS. i 99- .H(Illdboo/..-o_frmalysiso11dq11alityco11 trolforfn1ita11d1xyctablcprrxh1ct.s. 
'l'ataMcGraw-Hill. 

StawleySK. l 998-
Posthan ~ysio/ogyqfr'!.1rishab/ep/011tproducts.CBSpublishers.Sudhee.rK.Pand Indira V.2007.Pos 
than~"ttl'Cimologyo_fhomcu/n1ro/crops.NewlndiaPubl. 

Ageo..~-. 

2) BlatlweUPublishingl..td,Oxford,UK..ISBN :9781 u8654040. 

\ -ermal.R and JoshIVK. 2000. Postharoesttcdmologyoffruitsandvegetables:hm1dling,proa!SSing, 
ferment1.1tion a11d IL'OSle 111a11agement. Indus Publishing Company, New 
Delli,! ndia.lSBNS I i387io86. 

\\-1Ilis R.. McGiassoen WB. Graham D and Jo~ D. 1998- Posthan:est;• An introduction tu 

rhephysiolog~dhmidlingo.ffncits.1-egetoblesa11dornamentols..C:\BI. 
Will; RBH and Golding J. 2016. Posthan:iest: an i1ttrrxh1ction to the physiology cmd handling 

offroirandt-egero.oies,C:\BiPubiisiiing,iSBN9781786391483. 
Wills RBH and Golding J. 2017 . • -tdtwta?:s in posthan-est fruit a,rd i-egetable tedmology, 

CRCPress.ISBN9781138894051. 

• CourseTitle 
. Cou.rseCode. 

:D~·IandFarmingandWatershedManagement 

:HOR5.1.3 
Credit:Hours :2 + 1 

Objec:n'eOfthecourse 
To teach the basic concepts and practice of ch:viand farming and soil moisture 
conservation. 

. Theo~· 
Unit! 

Definition,conceptandcharacteristicsofdrylandfanning;drylandYersusrainfedfanning;significanc 

eanddimensionsofd.rylaodfanninginlndianagriculture. 

Unitll 
Soilanddimaticparamete.rn.ithspecialemphasisonrainfallcharacteristics;constraint.slimit 

ingcropproductionindrylandareas;typesofdrought,characterizationofemrironmentforwat 

eravaila bil i ty;crop 
plan.ningforerraticandaberrantweatherconditions. 

Unitlll 
Stressph)-siologyandresist.ancetodrought,adaptationofcropplantstodroughl, 

drought management strategies; preparation of appropriate crop plans for dry 

landareas;rrudcontingentplanfora berrantweatherconditions. 

UnitiV 
Tillage, tilth, frequency and depth of cultivation, compaction in soil tillage: 

ronreptofro=•tiontillage;tiilageinrelariontoweedrontrolandmo;r n,en,rion;le 

%1\ 



HaidNFandSalunkhesK.1997.Postharvestphysiologyandhandlingoffruitsandvegetables. GrenadaPubl. 
MitraSK.1997.Postharvestphysiologyandstorageoftropicalandsub-
tropicalfruits.CABI.PaliyathG,MurrDP,HandaAKandLuries. 
2008.Postharvestbiologyundtechnoloyyof 

Fruits,vegetablesandflowers.Wiley-Blackwell, ISBN:9780813804088 
RangannaS.1997.Handbookofanalysisandqualitycontrolforfruitandvegetableproducts. 

TataMcGraw-Hill. 
StawleyJK.1998. 
Postharvestphysiologyofperishableplantproducts.CBSpublishers.SudheerKPandindiraV.2007.Pos 

tharvesttechnologyofhorticuluralcrops.Newlndia Publ. 
Agency. 

2)Blackwell PublishingLtd,Oxford,UK.ISBN:9781118654040. 
VermaLR and JoshiVK. 2000. Postharvesttechnologyoffruitsandvegetables:handling,processing9, 

fermentation and waste 

Delhi,India.ISBN8173871086. 
Willis R, McGlassen WB, Graham D and Joyce D. 1998: Pusthurvest: An introdluction to 

thephysiologyandhandlingoffruits,vegetablesandornamentals.CABI. 

Wills RBH and Golding J. 2016. Postharvest: an introduction to the physiology and handing 

ofruitandvegetables,CABIPublishing,*SBN9781786391483. 

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

CRCPress,ISBN9781138894051. 

Publishing Company, New management. Indus 

CourseTitle :DrylandFarmingandWatershedManagement 

CourseCode. HOR513 
CreditHours 2+1 

Objeciveofthecourse 

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

conservation. 

Theory 
Unit 
Definition,conceptandcharacteristicsofdrylandfarming;drylandversusrainfedfarming;significanc 

eanddimensionsofdrylandfarminginIndianagriculture. 

UnitiI 
Soilandclimaticparameterswithspecialemphasisonrainfallcharacteristics;constraintslimit 

ingcropproductionindrylandareas;stypesofdrought,characterizationofenvironmentforwat 

eravailability;crop 
planningforerraticandaberrantweatherconditions. 

UnitllI 
Stressphysiologyandresistancetodrought,adaptationofcropplantstodrought, 

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

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



chniquesandpracticesofsoilmoistureconservation(useofmulches,kinds,effectiveness and 
economics); 
techniques,seedingandefficientfertilizeruse. 

antitranspirants; soil and crop management 

Unitv 
Conceptof watershed resource management,problems, approach and components. 

Practical 

MethodofSeedPriming 
Determinationofmoisturecontentofgerminationofimportantdrylandcrops 
DeterminationofRelativeWaterContentandSaturationDeficitofleaf 

Moisturestresseffectsandrecoverybehaviourofimportantcrops 
EstimationofPotentialETbyThornthwaitemethod 
EstimationofReferenceETnyPenmanMonteith Method 

ClasificationofclimatebyThornthwaitemethod(basedonmoistureindex, humidityindex 
andaridityindex) 
ClassificationofclimatebyKoppenMethod 
EstimationofwaterbalancebyThornthwaitemethod 
EstimationofwaterbalancebyFAOmethod 
Assessmentofdrought 
Estimationoflengthofgrowingperiod 
Bstimationofprobabilityofrainandcropplanningfordifferentdroughtcondition 

Sprayofanti-transpirantsandtheireffectoncrops 
Wateruseefficiency 
Visittodrylandresearchstationsandwatershedprojects 

Teachingmethods/activities 
ClassroomteachingwithAVaids,groupdiscussion,assignment. 

Learning outcome 
Basic knowledge on dryland farming and soilmoisture conservation. 

Suggested Réáding 
ReddyTY.2018.DrylandAgriculturePrinciplesandPractices, Kalyanipublishers 
DasNR.2007.TllageandCropProduction.ScientificPub. 
DhopteAM.2002.AgrotechnologyforDrylandFarming.ScientificPubl. 
DhruvNarayanVV.2002.Soiland WaterConservationResearchinmdia.1CAR. 
GuptaUS.(Ed.).1995.ProductionandimprovementsafCropsforDrylands.Oxford&IBH. 

KatyalJCandFarringtonJ.1995.ResearchforRainfedFarming.CRIDA. 
RaoSCandRyanJ.2007.ChallengesandStrategiesofDrylandAgriculture.ScientificPubl. 

SinghPandMaliwal PL.2005.TechnologiesforFoodSecurityandsustainableAgriculture. 

Agrotech Publ. Company. 
SinghRP.1988./mprovedAgronomicPracticesfor DrylandCrops.CRIDA. 

SinghRP.2005.SustainableDevelopmentafDrylandAgricultureinindia.ScientificPubl. 

SinghSD.1998.AridlandirrigationandEcologicalManagement.ScientificPubl. 
Venkateshwarlu.J.2004.RainfedAgricultrureinlndia.ResearchandDevelopmentscenario.lCAR. 

CourseTitle :Technical writing and communications skills 

CourseCode. :HOR514 
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). 

PracticalCTechnicalWriting) 
. Various forms of scientific writings- theses, technical papers, reviews, manuals,etc.; 



Variouspartsofthesisandresearchcommunications(titlepage, authorshipcontentspage 
preface,introduction,reviewofliterature,materialandmethods,experimentalresultsand 
discussion); 
Writingofabstracts,summaries.précis,citations,etc.; 

Commonly usedabbreviationsinthethesesandresearchcommunications; 

1llustrations,photographsanddrawingswithsuitablecaptions;pagination,numberingoft 

ablesandillustrations; 
Writingofnumbersanddatesinscientificwrite-ups; 
Editingandproof-reading; 
Writingofareviewarticle; 

CommunicationSkills-Grammar(Tenses,partsofspeech,clauses,punctuationmarks); 

Erroranalysis(Commonerrors),Concord,Collocation, Phoneticsymbolsandtranscriptio 

n; 
Accentualpattern:Weakformsinconnectedspeech; 

Participationingroupdiscussion; 

.Facinganinterview; 
Presentationofscientificpapers. 

Suggested Readingss 
.BarnesandNoble. RobertC.(Ed.).2005.SpokenEnglish:FlourishYourLanguage. 

ChicagoManualofStyle.14thEd.1996.PrenticeHallofIndia. 

Collins'CóbuldEnglishDictionary.i995. 

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

Holt,RinehartandWinston.HornbyAS.2000.Comp.OfordAdvancedLearner'sDiction 

aryofCurrentEnglish.6thEd.OxfordUniversityPress. 

JamesHS.1994. HandbookforTechnicalWriting.NTCBusinessBooks. 

JosephG.2000.MLAHandbookforWritersofResearchPapers.5thEd.AffiliatedEast-

WestPress 
MohanK.2005.SpeakingEnglishEffectively.MacMillanIndia. 

RichardWS.1969.Technical Writing. 
SethiJandDhamijaPV.2004.CourseinPhoneticsandSpokenEnglish.2ndEd.PrenticeH 

alloflndia. 
WrenPCandMartinH.2006.HighSchoolEnglishGrammarandComposition. 

S.Chand&Co. 

CourseTitle :Agricultural research, research ethies and rural development 

programmes 

CourseCode HOR515 
CreditHours :1+0 

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

systems at national 
ruraldevelopmentprogrammesandpoliciesofGovernment. 

and international levels, research ethics, and 

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; 
RegionalAgricultural ResearchInstitutions;ConsultativeGrouponInternationalAgricultur 

alResearch(CGIAR):InternationalAgriculturalResearchCentres(LARC),partnershipwithN 

ARS,roleasapartnerintheglobalagriculturalresearchsystem,strengthening capacities at 

national and regional levels; International fellowshipsforscientificmobility 

National Agricultural Research Systems (NARS) and 



UNTT II Research ethies: researeh integrity, research safety in laboratories, welfareof 
animals used in reseanch, computer ethics, standards and problems in researchethics. 
UNIT III Concept and connotations of rural development, rural development 

policiesandstrategies.Ruraldevelopmentprogrammes:CommunityDevelopmentProgram 
me,IntensiveAgriculturalDistrictProgramme,Specialgroup-
AreaSpecificProgramme,IntegratedRuralDevelopmentProgramme(RDP)PanchayatiRaj 
Institutions,Co-operatives,Vol untaryAgencies/Non-
GovernmentalOrganisations.Criticalevaluationofruraldevelopmentpoliciesandprogram 
mes.Constraintsinimplementationofruralpoliciesandprogrammes. 
Suggested Readings 

BhallaGSandSinghG.2001./ndianAgriculture-
FourDecadesofDevelopment.Sage Publ. 

PuniaMSMamuaion+nternationaiResearchandResearch�thics.CCSHaryanaAgricuit 

uralUniversity,Hisar. 
RaoBSV.20o07.RuralDevelopmentStrategiesandRoleofInstitutions-

Issues,InnovationsandInitiatives.MittalPubl. 
SinghK.ig98.RuralDevelopment-Principles,PoliciesandManagement.SagePubl. 

FOURTH SEMEST! 

:PrinciplesofVegetableBreeding 
HORS16 

.CourseTitle 
CourseCode 

CreditHours (2+1) 
Need of thecourse? 



Plant breeding has been practiced for thousands of years, since beginning ot 

humancivilization.Vegetablebreeding,whichisanartandscienceofchangingthetraitsofplan tsinordertoproducedesiredtraits,hasbeenusedtoimprovethequalityof products 

neededitcurrentvarietiesarenotproducinguptothecapacityoftheenvironment,canbe accomplished through many different techniques ranging from simply selectingplants 
with desirable characteristics, make use of knowledge of genetics and 

nutrition n 
for human beings. A breeding which programme, 1s 

chromosomestomorecomplexmoleculartechniques.Whendifferentgenotypes 
exhibit differential responses to different sets of environmental conditions, a 

genotype x environment (GxE) interaction is said to occur. Breeding high 

yieldingopenpollinatedvarietiesandhybrids,andexploitationoflocationspecificcomponent 
of genotypic performance are the only options left to reduce this increasing gapbetween 
the production and requirements in view of decreasing land resources.Nevertheless, 

vegetable breeding is an integral part of plant breeding but this willbe re-modeled to suit 

to The students breeding 
ofvegetablesciencewhoarehavingbreedingasmajorsubjectneedtohaveanunderstandingofv 
egetablebreedingprinciples. 

of different vegetables crops. 

Objectiveofthecourse 
Toteachbasicprinciplesandpracticesofvegetablebreeding 

No. Blóck Uñit 
I. Importanceandhistory 

Selectionprocedures 

Heterasis breeding 
Mutationbreeding 
Polyploidbreeding 
Ideotypebreeding 

Principlesofvegetablebreeding 

Theory 

Unitl 

Importance and history- Importance, history and evolutionary aspects of 

vegetablebreedinganditsvariationfromcerealcropbreeding. 

UnitII 
Selection procedures- Techniques of selfing and crossing; Breeding systems 
andmethods;Selectionproceduresandhybridization;Geneticarchitecture;Breedingfor 

biotic stress (diseases, insect pests and nematode), abiotic stress (temperature,moisture 

and salt) resistance 
useefficiency(WUE)andnutrientsuseefficiency(NUE). 

water and quality improvement; Breeding for 

Unitlll 

Heterosisbreeding-
Types,mechanismsandbasisofheterosis,facilitat 

incompatibilityandsexforms. 

gmechanismslikemalesterility,self-

UnitIv 
Mutation and Polyploidy breeding; Improvement of asexually propagated 
vegetablecropsandvegetablessuitableforprotectedenvironment. 

Unitv 

Ideotypebreeding-
Ideotypebreeding;varietalreleaseprocedure;DUStestinginvegetablecrops;Applicationof 

n-vitroandmoleculartechniquesinvegetableimprovement. 

Practical 
Floralbiologyandpollinationbehaviourofdifferentvegetables; 



Techniquesofselfingandcrossingofdiferentvegetables,viz.,Colecrops,okra,cucurbits,to 

mato,eggplant.hotpepper,etc.; 
Breedingsystemandhandlingofilialgenerationsofdifferentvegetables; 

Exposuretobiotechnologicallabpractices; 

Visittobreedingfarms. 

TeachingMethods/Activities 

ClassroomLectures 
Assignment(writtenandspeaking) 

Studentpresentation 
Handsontrainingofdifferentprocedures 

Groupdiscussion 

Aftersuccessfulcompletionofthiscourse,thestudentsareexpectedto: 

Acquireknowledgeabouttheprinciplesofvegetablebreeding 

Improveyield.quality.abioticandbioticresistance,otherimportanttraitsofvegetablecrop 

Understandhowthebasicprinciplesareimportanttostartbreedingofvegetablecrops 

X.SuggestedReading AllardRW.1960.Principleofplantbreeding.JohnWilleyandSons,USA.KallooG.1988. 

Vegetablebreeding(Vol.I,II,111).CRCPress, Fl,USA. 
KoleCR.2o07.Genomemappingandmolecularbreedinginplants 

vegetables.Springer, USA.PeterKVandPradeepKumarT.1998.Geneticsandbreedingofvegetables.ICA 

R,NewPelhi,p. 
488. ProhensJandNuezF.2o07.Handbookofplantbreeding-vegetables(VollandII).Springer, USA. 

SinghBD.2007.Piantibreeding-principiesandmethods(8thedn.).KalyaniPublishers, NewDeihi. 
SinghRamJ.2007.Geneticresources,chromosomeengneering,andcropinprovement 

vegetablecrops(Vol.3).CRCPress, FI,USA. 

Course Title : Library and information services 
I. 
IL Course Code : HOR517 

IIL Credit Hours : (0+1) 

Objective Toequipthelibraryuserswithskillstotraceinformationfromlibrariesefficiently,toapprisethe 

mofinfornmationandknowledgeresources,tocarryoutliteraturesurvey, 

information 

formulate 
tools 

to 

strategiesS, and modern 
search 

to use 

(Internet,OPAC,searchengines,etc.)ofinformationsearch. 

Practical 

Introduction to library and its services; Role of libraries in education, research 

andtechnologytransfer;Classificationsystemsandorganizationoflibrary;Sourcesofinforma 

tion PrimarySources,SecondarySourcesandTertiarySources;Intricaciesofabstractingandindex 

ingservices(ScienceCitationIndex, BiologicalAbstracts,ChemicalAbstracts,CABIAbstracts, 

etc.);Tracinginformationfromreferencesources;Literaturesurvey;Citationtechniques/Pre 

parationofbibliography;UseofCD-
ROMDatabases,OnlinePublicAccessCatalogueandothercomputerizedlibraryservices;Use 

oflnternetincludingsearchenginesanditsresources;e-resourcesaccessmethods. 

Seminar 0+1 

Thesis Research 30 



Semester Evaluation 
Marks 
Total 

Code No. Course Title Credit Mid 
Hours 

2+1 

End Practical 
Term Term HOR501 

HOR502 
HORS03 

Tropical Fruit Production 
Nutrition of Fruit Crops 
Principles and practices of organic farming 
Intellectual property and its management in 

agriculture 

25 50 25 100 
2+1 25 50 25 100 

2+1 50 
50 

25 
25 

100 HOR504 1+0 25 100 

HORS05 Experimental designs 
Total Credits 

2+1 50 25 100 25 

13 

2 Semester Evaluation 
Marks 
Total 

Code No. Course Title Credit Mid End Practical 
Hours 

2+1 
2+1 
1+1 
1+1 
0+1 

| 11 

Term Term 
HOR506Sub-Tropical and Temprate Fruit Production 

Canopy Management in Fruit Crops 
Conservation agriculture 

HORS09 Information technology in agriculture 
HORS10 |Basic concepts in laboratory techniques 

Total Credits 

25 50 25 100 
HOR507 
HOR508 

50 25 100 

230 25 100 
50 100 

100 S0 2S 

3 Semester Evaluation 
Marks 
Total Code No. Course Title Credit Mid End Practical 

Hours Term Term 
HORS11 Propogation and Nursery Management Of Fruit 2+1 

Crops 
25 50 25 100 

HOR512 Export Oriented Fruit Production 
HOR513 Dry land farming and water shed management 2+1 

HOR514 Technical writing and communication skills 
Agricultural research, Research ethics and 
rural development programs 

Total Credits 

2+1 25 50 25 100 
25 50 25 100 

0+1 25 50 
50 

25 100 
HORS15 1+0 25 100 

11 

4th Semester Evaluation 

Marks 
Total Code No. Course Title Credit Mid 

Hours Term| Term 25 25 50 | 25 
End Practical 

HORSI6 
HORS17 

HORS18 

Breeding Of Fruit Crops 
Library and information services 
Seminar 

2+1 100 
100 1+0 25 50 25 

HORS19 Thesis research 30 

Total Credits 
Total Semester Credit Hours 

35 
70 



Preamble 

(FruitScience) 

India is one of the top ranking fruit producing countries in the world. It is evident fromcurrent estimates 

that india is producing to the tune of i00 milion metnic tonnes on annualbas1s with average productivinty 

of 14-15 tonnes per hectare. Diverse and peculiar agro-ecological conditions prevalent in the country 

lays dowm 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 achievinghighestproductivityingrape,bananaandpapayaontheglobalscenario Severalfruitslike 

banana 
untappedexportpotentialtoeamforeignexchange. 

Onthewhole,horticulturecontributesabout30per cent to 

GDP 

mango, 

have besides several others 
grapes etc. are being Cxported 

with contributions coming from cultivation 
of agniculture, major 

andprocessingoffruitsandnuts. Itisworthmentioningthatfruitproductionoccupiesaspecialroleintoday 'smulti 

facetedagriculture 
Percapitaconsumptionoffruitshaveincreasedsignificantlyowingtoconsumer'sawarenessforhealthyfoo 

dsrichinvitamins, mineralsandantioxidantscoupledwithenhancedlevelsofproductivityleadingtoincreasedav 

ailability.Fruitproductionhaswitnessedtremendousdevelopmentsowingtosystematicresearcheffortsinthep 

astfewdecades. Notableexamplesaremakingavailablequalityplantingmaterialincludingrootstocks through 

genetic improvement and efticient propagation protocols; judicious andintegrated use of water and 

biotic and 
through micro-irrigation approaches nutnents 

abioticstressmanagementpractices:highdensityplantingsystems;cropregulationandpre 

andpostharvestmanagement 
The above mentioned wide ranging advancements in the field of fuit science 

necessitatetheirpreciseinclusioninthecoursecurmiculafordeliveringandassuingqualityeducationin 

updated manner. This specifically aims to develop an especially trained cadre othuman resource 

equpped 
thevariouscoursessodevelopedconstitutetheState-of-Artframeworkofmodempracticesinfruit 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 diferent mechanisms underlying 

sustainablefruitproductionsystems 
In short, course restructuring can be viewed as a comprehensive package drawing deeperinsight 

an 

holistic and updated knowledge fruit sCience Thus, with in 

into cultural and management practices extending from superior cultivars/ 

rootsitocks,plantingsystems.propagationmethods, trainingandpruning.orchardiloormanagement,plant 
protection 

courseshavetbeenredesignedtoincludethetechnologicalinterventions, molecularapproachesandhi-
techinnovationsmadeinthelastdecadeorso. CourseshavebeenaddedonSystematics, Nutrition, 

regulation, maturation and harvesting. The existing measures, crop 

Research 

Ethics and Methodologies, Smart Fruit Production to broaden 

thestudent'sreachofunderstandingofprinciplesandmodemtrendsinfruitgrowing. 


