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“Breeders,Foundation&CertifiedSeed

Production,Field(isolationdistance&

rouging)andSeedStandardsforProduction

of”

Introductiontoseedandseedquality

“Alltheflowersofallthetomarrowsareintheseedsoftoday”

-Swedish
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proverb.

Seedisthebasicandcriticalinputincrophusbandry,whichdetermines

theexpected dividends from allotherinputs.Agriculturallyseed is the unitof

propagationandcanbeanypartoftheplant(zygoticseedorvegetativepropagules)

whichhasthecapabilitytoregenerateintoanewplant,butbotanicallyitisdefinedas

maturedripenedovulecomprisinglivingembryoembeddedinthesupportingfood

storagetissuewithaprotectivecoat.Itisprimarilyresponsibleformaintainingthe

physical,physiologicalandgeneticcharacteristicsofanyvariety/hybridofanycrop.

Thedifferencesbetweenseedandcommercialgrainareasbelow

HistoryandDevelopmentofVegetableSeedIndustryinIndia:

Indiaisthesecondlargestproducerofvegetables,whichoccupy6.2m ha

producingabout94milliontonneswithanaverageproductivityof15t/haoffresh

vegetables,yettheproductivityisnotsufficientto providedietto ourgrowing

population.Low productivityofvegetableswasobservedduetopooravailabilityof

qualityvegetableseeds.Sinceages,Indianframershavebeenmostlydependenton

localvarietiesandfarm savedseeds,whosequalityisnotassured,thisaffectedthe

vegetableproductiondrastically.AfterIndependence,greateremphasiswasplaced

onthedevelopmentofseedprogrammesduringalltheFiveYearPlansandAnnual

PlansbyGovt.ofIndia.WithestablishmentofAICRP (vegetables),tremendous

progresshasbeenmadeindevelopmentofHighyieldingvarieties.Itsolelydepended

onthemultiplicationanddistributionofseedsofthenewlydevelopedvarieties.

Originally,vegetableseedswereproducedbypublicsectororganizationlikeNSC,

SFCI,SSCs,SAUs,ICARinstitutesetc.,butatpresentitsshareismarginalandalarge

portionofvegetableseeddemandinthecountryisstillmetbytheprivateseed
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companiesonly.Inmostofthepublicsectorendeavors,stillthemajorshareisof

openpollinatedvarieties.Useofqualityseedsofimprovedvarieties/hybridsof

differentvegetablecropshaswitnessedtremendousgrowthinvegetableproductivity

andtotalproduction.ThedevelopmentofvegetableseedindustryinIndiainitiated

evenbeforeindependenceandcanbetrackedasbelow.

1876 AhandbookonseedtestingwaspublishedTheWorld’sfirstSeedTesting
StationwasestablishedbyProf.F.NobbeinTharandt,Saxony,Germany.

1916 SupplyofqualityvegetableseedswasintroducedbyM/s.SuttonandSons
atKolkata,India.

1924 InternationalSeedTestingAssociation(ISTA)wasestablishedinNorway.

1925-28 TheRoyalCommissiononAgricultureanalyzed(forthefirsttime)Indian
seed production system and its problems and encouraged supplyof
qualityseedstothefarmersandtheprivatesectors.

1939-1945 InIndia,temperatevegetableseedswereimported

1942-1943 SeedproductionprogrammestartedatKatrain(Himachalpradesh)and
KashmirValleyandtheVegetableseedindustrymadearapidprogress.

1949 SeedproductionprogrammewasstartedatCentralVegetableBreeding
Station,Katrain,KulluValleybyGovt.ofIndia.CentralPotatoResearch
InstitutewasestablishedatShimlatodevelopvarietiesandproduction
technology.

1951 FirstFiveYearPlanstartedwithanaim tomultiplyanddistributeseeds.

1955 CentralVegetable Breeding Station,Katrain was transferred to the
IndianAgriculturalResearchInstitute,NewDelhiwithaviewtointensifythe
improvementwork on temperate vegetables and renamed as IARI,
RegionalStation.

1961 ThefirstSeedTestinglaboratorywasestablishedinIARI,NewDelhi.

1963 National Seeds Corporation was established to develop Indian
SeedIndustry.

1966 Indian Seeds Actwas passed by GovernmentofIndia with a view
toregulatequalityofseedson29thDecember.

1967 SeedPlotTechniquesinpotatowasdevelopedforraisinghealthyseed
stocks.

1968 The Seed Rules were framed in India in consultation with ISTA.NSC
establisheditsownSeedTestingLaboratory.

1969 TheSeedsActcameintoforcethroughoutthecountryon2ndOctober
withseedrules

1983 Enactment of Seed Control Order- Seeds was declared an
essentialcommodity.

Varietalandhybridsseedproductioninsolanaceousvegetables
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1.TOMATO(Solanum lycoperricum L.)

Botany

Tomato isselfpollinated crop.Selffertilization isfavoured bythe position of

receptivestigmawithintheconeanthersandthenormalpendantpositionofthe

flower.Anthesisstartsat6.30a.m.andcontinuesupto11.00a.m.Antherdehiscence

occurs1-2daysafteropeningofcorolla.Tomatoisatypicaldayneutralplant.It

requirestemperatureof15-20°Cforfruitsetting.

Methodofseedproduction:SeedtoSeed.

Stagesofseedproduction

Tomatoisaselfpollinatedcrop,henceeitherthreeorfourgenerationmodelcouldbe

adoptedasbelow

Varieties
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Breederseed FoundationSeed CertifiedSeedBreederseed

FoundationSeedIFoundationSeedIICertifiedSeed

Hybrids

BreederseedFoundationSeed(Multiplicationofparentallines)

CertifiedSeed(ProductionofF1hybrids)

Varieties

Indeterminatevarieties

PusaRuby,SolanGola,Yaswant(A-2),Sioux,Marglobe,Naveen,Ptom-9301,Shalimar-

1,Shalimar-2.Angurlata,SolanBajr,SolanSagun,ArkaVikasandArkaSaurbh.

Determinatevarieties

Roma(EC-13513),Rupali,MTH-15,Ptom-18,VL-1,VL-2,HS101,HS102,HS110,Pusa

EarlyDwarf,PusaSheetal,Floradade,ArkaMeghli,CO.1,CO.2,CO.3(Marutham),

PKM.1,Py1,

Hybrids

COTH-1,2and3Pant,Hybrid-2,PantHybrid-10,Kt-4.PusaHybrid-l-4,ArkaShreshta,

ArkaVardan,ArkaAbhijit,Navell1&2(Sandoz),Rupali,Sonali,MTH6

Season

Itishighlysuitablebothforkharif(May–June)andrabiseason(November-

December).

Landrequirement

Selectionofsuitablelandfortomatoseedproductionisimportantwheretheprevious

crop should not be the same variety to avoid the contamination due to

volunteerplants.

Isolationrequirement

ForSeedproductionoftomato,varietiesrequireminimum of50M forfoundation

seedand25M forcertifiedseed.Forhybridseedproduction,itrequiresminimum of

200M forfoundation(parentallineincrease)and100M forcertifiedhybridseeds.

Seedrate:

i)Varietalseedproduction–300to400g/ha

ii)F1hybridseedproduction-Maleparent25g/ha;Femaleparent100g/ha.
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SeedTreatment

TheseedrequiredforonehectarearetobeinoculatedwithAzosprillum.Forthis,the

seedsshouldbefirstmixedwiththerequiredquantityofricegruelandthenwith

150gofAzosprillum aftershadedryingitcanbeusedforsowing.

Nursery

Sow theseedsinraisednurserybedof20cm height,inrowsof5cm gap

andcoveredwithsand.Eightandtennurserybedswillbesufficienttotransplantin

oneacre.Apply2kgofDAP10daysbeforepullingoutofseedling.

Transplanting

Transplantingshouldbedonewiththeseedlingsare20-25daysold,preferably

ateveningtime.

Spacing

Itvaries with varieties from 60 x 30cm to 60 x 45 cm.and in hybrid

seedproduction90x60cm forfemaleparentand60x45cm formaleparent.

Plantingratio

Forhybridseedproduction,thefemaleandmaleparentsarenormallyplanted

intheratioof12:1or12:2.

Manuring

Afterthoroughpreparationofafieldtofinetilth,apply25tonsofFYM per

ha.Apply100:100:100KgofNPK/haofwhich,50% oftheN isappliedasbasal

dressingandremaining50% ofN astopdressingintwosplitdosesatjustbefore
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floweringandfruitformationstages.

Roguing

Therouging should bedonebased on theplantcharacters(determinate

/indeterminate),leaf,branchingandspreadingcharactersandalsobasedonfruit

size,shapeandcolour.Theplantsaffectedbyearlyblight,leafspotandmosaic

(TMV)diseasesshouldberemovedfrom theseedproductionfield.

Specificfieldrequirements

FactorsFoundationCertified Foundation Certified
Offtypes–variety(max)0.1 0.1% 0.2%

Hybrid(max) 0.01% 0.05%

Plantsaffectedbyseedbornediseases

(max)

0.1% 0.5%

Crossingtechniqueforproductionofhybrids

Intomatothehybridseedproductionisnormallydoneby'EmasculationandHand

Pollination'.Emasculationisdonebeforetheanthersarematureandthestigma

hasbecomereceptivetominimizeaccidentalselfpollination.Thusemasculationis

generallydoneintheevening,between4PM and6PM,onedaybeforetheanthers

areexpectedtodehisceormatureandthestigmaislikelytobecomefullyreceptive.

Emasculatethebudbyhandwiththehelpofneedleandforceps.Removethecalyx,

corolla and staminalcolumn oranthers,leaving gynoecium i.e.,stigma and

styleintactintheflower.Emasculatedflowersshouldbecoveredimmediatelywith

redcolouredpapercovertoprotectagainstcontaminationfrom foreignpollenand

alsoforeasyidentificationofemasculatedbudduringdusting.Removetheredpaper

coveroftheemasculatedbudanddustthepollengentlyoverthestigmaticsurface

usingcottonorcamelbrush,etc.,.Afterdusting,theemasculatedflowersareagain

covered with whiteorothercoloured papercoverfortwo to threedays.Pollen

collectedfrom onemaleflowercanbeusedfordusting5to7emasculatedflowers.

Howeveruseofchemicalhybridizingagents(MH-1000ppm)orCMSlinesarealso

practiced.



120

Emasculationoftomato:selectionofbuds,removalofanthercone,andcuttingof
petal
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Polleniscollected,dried,andpreparedformakinghybridcrosses

Pollinationofemasculatedflowers

Harvestingandseedextraction

Thefruitsareharvestedafterfullmaturityofthefruitwhenturnintoredcolor

fruitsfrom firstandlastoneortwoharvestsshouldnotbeusedforseedextraction.

Thefruitsfrom inbetween6-7harvestshouldbeusedforseedextraction.Theseed

viabilityisdependsonthemethodonwhichtheseedswereextractedandhence,itis
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moreimportanttochoosepropermethodsofseedextraction.Beforeseedextraction,

thefruitsaretobegradedfortruetotypeandselectionofmedium tolargesizefruits

forgettinghigherrecoveryofqualityseeds.

Comparisonofdifferentseedextractionmethods

While following acid method we must use only plastic or stainless

steelcontainersorcementtank.Caremustbetakentoavoidtheusageofironor

zinccontainers,whichwillaffecttheviabilitypotentialoftheseedsandaswell,

damagetothecontainersduetochemicalreactionwithacid.

SeedYield:100-120Kg/ha

SeedStandards(varietyandhybrid)
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BRINJAL(Solanum melongenaL.)

Botany

Brinjalis often cross pollinated crop.Brinjalflower opens mainly in

morning.Anthesisstartsat5.53a.m.andcontinuesupto7.35a.m withpeakat6.05

a.m.Thedehiscencesofanthersbegin30minutesafteranthesis.Thestigmais

receptivefrom 2daysbeforeanthesisandupto8days.Brinjalproduces4typesof

flowerswithdifferentstylelength.(Longstyle,shortstyle,medium styleandpseudo

shortstyle).Forseedproductionandbetteryield,thelongandmedium styleis

desirable.Toincreasetheproductionoflongandmedium styleapplicationofmore

nitrogenorsprayingofgrowthregulatorsduringpre-floweringandfloweringstages

maybefollowed.

Methodofseedproduction:SeedtoSeed.

Stagesofseedproduction

BreederseedFoundationSeedIFoundationSeedIICertifiedSeed.

Varieties

CO.1,CO.2.MDU1,PKM.1,KKM.1,PLR.1.AU1,Pusapurplelong,Arkanidhi,Pant

smart,Arkaneelkanth,Arkashrish.

Hybrids

COBH1,ArkaNavneet(IIHR22-1xSupreme),PusaH-5,PusaH-6,MHB10,MHB39

(Mahyco),AzadHybrid.

Season

Thebrinjalseedproductioncanbetakenupinthefollowingtwoseasons.May-June

andDecember-January
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Landrequirement

Thelandshouldbefreeofvolunteerplants.

Isolation

Forvarieties,200 M and 100 M ofisolation distance is required for

foundationandcertifiedseed,respectively.Forhybridseedproductionminimum of

200M isolationdistanceshouldbemaintained.

Seedrate

Varieties-400-500g/ha

Hybrids-200g/ha(Female)

-50g/ha(Male)

Seedtreatment

SeedtreatmentwithTrichodermaviride@ 4gkg-1beforesowingcanbepracticed

againsttheincidenceofdampingoffdisease.Drenchingofcopperoxychlorideat

0.1%atweeklyintervalminimizethisdisease.

Nursery

Sowtheseedsinraisednurserybedof20cm height,inrowsof5cm gapandcovered

withsand.Eightandtennurserybedswillbesufficienttotransplantoneacre.Apply2

kgofDAP10daysbeforepullingoutofseedling.

Transplanting

Seedlingsaretransplantedwhentheyare30-35daysold(12-15cm height)preferably

intheeveningtime.Spacingof75x60cm (nonspreading)and90x60cm (spreading)

varieties,90x60cm forfemaleparentand60x45cm formaleparentofhybrids.

Manuring

Thefieldshouldbethoroughlyploughedforfinetilthandapply25tonsofFYM/ha.

Theotherfertilizerrequirementforbrinjalvarietyandhybridaresameasfollowedfor

tomatoseedproduction.

Roguing

The roguing should be done based on the plantcharacters,leaf,branching

andspreadingcharactersandalsobasedonfruitsize,shapeandcolor.Theplants

affectedbyphomopsisblight,leafspotandlittleleafvirusdiseaseshouldberemoved

from theseedproductionfield.

SpecificFieldStandards
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Hybridseedproduction

The planting ratio offemale and male parents adopted forhybrid seed

productionisnormally5:1or6:1.Forproductionofhybridseeds,crossingprogramme

isdoneusingemasculationanddustingmethodsasfollowedintomato.

Emasculationandpollination

Emasculationisdoneintheafternoonhours.Ofthefourtypesofflower,onlythe

flowerbuds having long ormedium style are emasculated.In brinjal,flowers

appearbothassolitaryorincluster,inthenonclusterfruitedcultivars,generallysingle

flowerinaclusterof3-5islongormedium styled.Afterselectingthelongormedium

styledbuds,thecorollaisopenedgentlyfrom theside,lengthofthestyleisglanced

andthentheanthersarepickedoffseparatelybyupwardpullwiththeforceps.The

emasculatedflowersareprotectedbythincottonwool.Usinganeedle,theanther

coneiscarefullyremovedwithoutdisturbingthestyle.Theseemasculatedflowers

havetobecoveredbybutterpaperbags.Similarlytheflowersofmaleparentfrom

whichpollenisgoingtobecollectedhavetobebaggedonthepreviousdayevening.

Nextdaymorningby6am theflowerbudsarecollectedbeforeopening.Anthersare

separatedandkeptinpetridishcoveredbyglass.Thesepetridishesarekeptagainst

sunlighttofacilitatedehiscenceofanthersandreleaseofpollengrains.Thebutter

papercoverontheemasculatedflowerisremovedandthepollenistransferredtothe

stigmaticsurfacewiththehelpofacamelhairbrushorbysmearingthedehisced

antheronthestigma.Apartofsepalsofthepollinatedflowersarecutwiththehelp

ofascissorsforidentificationmarkthattheyarehybridizedflowers.Afterhand

pollinationtheseflowersarerebagged.Sincethestigmaisreceptivefor4days,the

bagsshouldberemovedafterabout8-10daysonlywhenthefertilizedovarywill

prominentlyseen.Afterfullmaturityandripeningofthefruits,seedsareextracted.On

anaverageaquantityof400kgofhybridseedscanbeobtainedfrom onehectare.

Malesterilelines

Use of male sterile lines reduces the cost of seed production.In brinjal
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functionalmalesterilemutantswasalsoreported.Thisisatarecessivecharacter

determined bysingle gene.Itis therefore,easy to transferthis characterinto

desirablestandardvarietiestobeusedasfemaleparentforhybridseedproduction.

Harvestingandprocessing

Harvestingisdonewhenfruitsarefullyripe(whenthefruitsturnintoyellowcolour)

i.e.,45daysafterflowering.Theharvestedfruitsaretobegradedfortruetotypeand

offtypeandfruitborerinfestedfruitsarediscarded.Thegradedfruitsarecutin2-

3piecesorwholefruitswillbeputinacementtankwithwaterandcrushedmanually

andthenallowitforfermentationfor1-2days.Thenthefloatingpulpportionsareto

beremoved,theseedssettledatthebottom shouldbecollectedandwashedwith

waterandthentheseedsaretreatedwithcommercialHydrochloricacid@ 3-5ml/kg

ofseed.Themixtureiskeptfor10-15minuteswithfrequentstirring.Thenthetreated

seedsaretobewashedwithwaterfor3-4times.Afterwardsseedsaredriedunder

shadefor2-3daysoveratarpaulinandfollowedbysundryingfor1-2daystoreduce

theseedmoisturecontentto8percent.Thentheseedsarecleanedandgradedwith

BSS12sieve.TheprocessedseedsaretreatedwithfungicidesorHalogenmixture@

5g/kgofseed.Toupgradetheseedlotwaterfloatationtechniqueandspecificgravity

gradingarecommonlyused.Seedscanbestoredinaluminium foilpouchesbywhich

theviabilitycanbemaintainedupto18monthsunderambientcondition,bydressing

theseedswith2gofthiram /kgofseed.

SeedYield:100-200Kg/ha

SeedStandards(Variety&Hybrid)
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CHILLI(Capsicum annuum)

Botany

Cross pollinated vegetable.The floweris protogynous.Flowers open in

themorningbetween

5.00a.m and6.00a.m Anthernormallydehiscesbetween8.00a.m and11.00a.m.

Pollensarefertileonthedayofanthesisandstigmaisreceptiveforabout24hours

afterfloweropening.

Methodofseedproduction:Seedtoseed

Stagesofseedproduction

BreederseedFoundationseedCertifiedseed.

Varieties

SambaVarieties:K1,CO1,PusaJwala,PKM1,CO3,K2,PantC1,G4Gundu

Varieties:CO2,G5(AndhraJyoti),PMK1,PLR1,CO4NotifiedVarieties:G5,Chanchal,

CO1,CO2,HotPortugal,Jawharmirch218,Jwala,K1,K2,MDU1,PantC1,Panjablal,

PKM1,Sanauri,Sindhur

Hybrids

KT.1,(PusaDeepti),SolarHybrid1,SolarHybrid2.EarlyBounty,Indira,Lario,Hira,

Bharat.

Season
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June-July,February-March,September-October.

Landrequirement

Thereisnolandrequirementasofpreviouscrops,butthelandshouldbefreefrom

volunteerplants.Generallyareas affected bywiltorrootrotmaybe avoided.

Croprotationmustbefollowedtoavoidendemicsolanaceouspests.

Isolationrequirement

Minimum isolationdistanceof400M forfoundationandhybridseedand200Mfor

certifiedseedproductionarenecessary.

Seedrate

Seedrequiredforonehectareis500gto1kgforvariety;forhybrids-Female-200g

andmale-50g.

SeedTreatment

Seedsshouldbetreatedwithcaptan@ 2g/kgorTrichodermaviride@ 4g/kg

ofseedandalsoseedtreatmentwithAzospirillium @ 0.1% improvedtheseedling

vigourinchilli.

Nursery

Sowingtheseedsinraisednurserybedof20cm height,inrowsof5cm gap

andcoveredwithsand.Eightandtennurserybedswillbesufficienttotransplantone

acre.Applicationof2kgofDAP10daysbeforepullingoutofseedlings.

Transplanting

Theseedlingsof30-35daysoldarereadyfortransplanting.Transplanting

maybedoneontheridgesintheevening.

Foliarspray

To arresttheflowerdrop,NAA (Planofix)canbesprayed@ 4ml/litreof

water.Verylightirrigationisalsodonetoarresttheflowerdrop.

Manuring

Applicationof50tonnesofFYM/haforirrigatedcrop.Basal100:70:70kg

ofNPK and50kgofN at15daysaftertransplantingand50kgN at45th days

aftertransplanting.

Roguing

Fieldinspectionandroughingshouldbedonebothforvarietiesandhybrid

atdifferentstagesbased ontheplantheightand itsstature,flowercolourand
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podcharacters.Theplantsaffectedwithleafblight,anthracnoseandviraldiseases

shouldberemovedfrom theseedfield.

SpecificFieldStandards:

Hybridseedproduction

Thecrossingoperationcanbeperformedasperthemethodsoutlinedfor

tomatoand brinjalhybrid seed production.However,hand emasculation and

pollinationissomewhatdifficultsincetheflowersareminute.Henceuseofmale

sterilelinescanalsobeemployedforhybridseedproduction.

EmasculationandPollination

Emasculation may be done either early in the morning or in the

previousafternoonbeforeopeningofflowerandpetalsstillcoveringtheanthersand

stigma.Withthehelpofapairofforcepsthepetalsarepartedcarefullyandthe

anthersareremovedseparately.Theemasculatedflowerbudsareprotectedbythin

cottonwadorbagorbythinclothlooselywrappedaroundthebranch,enclosing

leavesandflowersandsecurelyfastened.Pollencollectionisnormallydonelateinthe

morning.Pollensfrom thepreviouslyprotectedflowersmaybecollectedbyavibrator

orafterpluckingtheflowersfrom intendedmaleparents,andgentlytappedbyfinger

forthecollectionofpollensinapetridishorwatchglass.Thebesttimeofpollination

isearlymorningorlateafternoonofthefollowingdayofemasculation.Pollination

maybedonebytouchingthefreshlydehiscedantherstothestigmabyforceps,by

dustingpollensoverthestigmaorbytransferringthepollenswithbrushorneedle

verycarefully.Thepetalsmaybecutofftofacilitatepollination.Baggingofthe

flowersshouldbedonetopreventpollencontamination.

Useofmalesterility

Bothgenicandcytoplasmic–geneticmalesterilityhavebeenreported.The

firstpublic sectorhybrid CH 1 was developed atPunjab AgriculturalUniversity,

Ludhiana byutilizing male sterile in MS – 12.This male sterile line has been

developedbyutilizingthemalesterilelineintroducedfrom France.AtIIHR,Bangalore,
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threecytoplasmicandgenicmalesterilelineshavebeenidentifiedfrom Korean

hybridsandindigenoussources.

Harvestingandprocessing

Harvestingshouldbedoneindifferentpickings.Firstandlasttwopickings

canbeharvestedforvegetablepurpose.Thewellripenedfruitswithdeep,redcolour

aloneshouldbecollectedineachpicking.Afterharvest,fruitrotinfectedfruitsareto

bediscarded.Theharvestedpodsaretobedriedundershadeforone(or)twodays

andthenundersunforanother2or3days.Beforedryingpodsaretobeselectedfor

truetotypeandgradedforseedextraction.Theseedareextractedfrom gradeddried

pods.Thepodsaretakeningunnybagandbeatenwithpliablebamboosticks.The

seedsarecleanedbywinnowinganddriedto10% moisturecontentovertarpaulin.

Then seedsare processedwith BSS 8 wiremesh screens.Forlargescale seed

extraction,theTNAUmodelchilliseedextractormaybeused.

SeedYield:100to200kg/ha.

SeedStandards(Variety&Hybrid)

Varietalandhybridseedproductioninbhendi

Botany

Bhendiisoftencrosspollinatedcrop.Anthesisisbetween9and10hrand

ispreceded by maximum antherdehiscence between 8 and 9 hr.The stigma

remainsreceptiveonthedayofanthesis.Crosspollinationtoanextentof12percent

isduetoprotogynous.

Methodofseedproduction

Seedtoseed

Stagesofseedproduction

Breederseed Foundationseed Certifiedseed.

Varieties

CO.1,CO.2,MDU.1,ParbhaniKranti,ArkaAnamika,PusaA-4,PusaSavani,

Punjab-7,JK,Harita,Parbhawa
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Hybrids

CO.3,Mahycohybrid,Shoba

Season

June-July,September-OctoberandFebruary-March

Landrequirement

Selectfieldonwhichbhendicropwasnotgrowninthepreviousseason,unlessthe

crop was ofthe same variety and certified.Field should be free from wild

bhendi(Abelmoschussp.)

Isolationrequirement

Seedfieldmustbeisolatedfrom othervarietiesatleastby400M forfoundationand

hybridseedproductionand200M forcertifiedseedproduction.

Seedrate

Varieties:8-10kg/ha

Hybrids:4kg/ha(Female)

:1kg/ha(Male)

Mainfieldmanuring

Apply12.5tonsofFYM/habeforeploughing.Apply150:75:75kgNPK/ha,ofwhich

50%oftheNshouldbeappliedastopdressingintwosplitdosesatfloweringand10

dayslater.

Plantingratio

Forhybridseedproduction,femaleandmaleparentsarenormallyplantedintheratio

of4:1.

Roguing

Minimum ofthree inspections forvarieties and 4inspections forhybrids

should be at1.Vegetative,2 & 3.Flowering and 4.Fruitmaturitystages.The

rougingshouldbebasedontheplantcharacters,hairyness,fruitcharacterlikefruit

colour,numberofridges,fruitlengthetc.,andtheofftypeandmosaicattackedplants

shouldberemovedfrom theseedfield.Wildbhendiifpresentshouldberemoved

beforeflowering.

Specificfieldstandards
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Hybridseedproduction

Inbhendi,sincetheflowersarelargeinsize,handemasculationandpollination

isthebestsuitablemethodforseedproduction.Theemasculationanddustingcanbe

doneasperthemethodsoutlinedintomato.Themaleandfemaleparentsareraised

inblocksattheratioof9:1(Female:Male).

Harvestingandthreshing

Fruitsshouldbeharvestedwhentheyhavedried(30-35daysaftercrossing).

Thepodswhichexposehairlinecrackandturnedintobrowncolourondryingalone

arepickedbyhandandtheseedsareseparatedmanually.Thentheseedarecleaned,

driedandtreatedwithcaptan/thriam.(2g/kgofseed)

Itcanbeupgradedbywaterfloatationtechnique(i.e.theseedisimmersedina

columnofwater(1:10byvolume).Stirredwellandfloaters(9-10%)containinginsect

damagedandill-filledseedsareremoved.Thesinkersblackisholivegreenincolour

thatsinksdowntothebottom areseparatedanddried.Inokra,theseedcoatcolour

rangedfrom greentogreyandfinallytoblack.Thediscolouredseedsmaynotbe

acceptable as seed forsowing because ofpoorphysicalappearance and high

expectedincidenceofseedbornefungi.Thenormalgreencolourseedshavebetter

storagepotential.Bhendiseedsdriedto7percentmoisture,treatedwithcaptan(2g

kg-1ofseed)andstoredinasealed700gaugepolyethylenebagcouldmaintain80

percentgerminationupto24monthsofstorage.

Processing

SeedsaretobeprocessedwithBSS7wiremeshsieve.

Seedstandardshybrid/varieties
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BULBCROP

Onion(Allium cepa)
Botany

Onionisthebiennialcropandtakestwofullseasonstoproduceseeds.Inthe

firstyearbulbsareformedandinthesecondyearstalksaredevelopedandproduced

seeds.Itisalong-dayplant.Thedaylengthinfluencesbulbonion,buthaslittleeffect

oninductionofseeding.Itappearstobeday-neutralforseedproduction.Itrequires

coolconditionsduringearlydevelopmentofthebulbcropandduringearlygrowthof

seedstalk.Varietiesboltreadilybetween10to15°C.Intheearlystagesofgrowth,a
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goodsupplyofmoistureisrequiredandtemperaturesshouldbefairlycool.During

bulbing,

Harvestingandcuringofseed,fairlyhightemperaturesandlowhumidityisdesirable.

Seedproductioniswidelyadaptedtotemperateandsub-tropicalregions.

OnionflowerandSeeds

Stagesofseedproduction:BreederseedFoundationseedcertifiedseed

Varieties

BellaryRed,Rampurlocal,Pusawhite,Kalyanpur,RedRoundPunja48,

Pusared,PusaMadhvi,ArkaNiketan,ArkaKalyani

Season

Theoptimum sowingseasonismiddleofJunetoMiddleofJulyintheplains.

IsolationRequirements

Onionislargelycross-pollinatedcropwithupto93percentnaturalcrossing

butsomeself-pollinationdoesoccur.Itischieflypollinatedbyhoney-bees.Forpure

seedproduction,theseedfieldsmustbeisolatedfrom fieldsofothervarietiesof

onionandfieldsofthesamevarietynotconformingtovarietalpurityrequirements

forcertificationatleastby1000metersforfoundationseedproductionand500

metersforcertifiedseedproduction.
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MethodofSeedProduction

Therearetwomethodsofseedproduction
1.Seedtoseedmethod

Inthismethod,thefirstseasonbulbcropislefttoover-winterinthefieldsoas

toproduceseedinthefollowingseason.

2.Bulbtoseedmethod

Thebulbsproducedinthepreviousseasonarelifted,selected,storedand

replantedtoproduceseedinthesecondyear.Mostlythebulbtoseedmethodis

usedforseedproductionbecauseofthefollowingadvantagesovertheseedtoseed

method.a)Itpermits selections of"true-to-type"and healthy bulbs forseed

production.b)Seedyieldsarecomparativelyveryhigh.Theseedtoseedmethod,

however,canbepracticedforvarietieshavingapoorkeepingquality.

BulbstoSeedMethod

Productionandstorageofbulbs(firstyear)

Sowingtime(nursery)

MiddleofOctobertomiddleofNovemberintheplainsandApriltoJuneinthe

hills.1/20hectarenurseryissufficientforraisingseedlingsforonehectare.
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Seedrate

Eighttotenkgperhectare.

Seedtreatment

SoakingofBellaryonion(cv.RampurLocal)seedswith100ppm GA3for3hrs

increasedthegermination(from 50to90percent)andvigour.

Fertilization

Add20tonnesofwell-rottedfarmyardmanureatthetimeoflandpreparation

and250kgsuperphosphate(single)and45kgpotassium sulphateatthetimeof

planting.250to375kgofammonium sulphateorCAN maybeappliedastop-

dressingintwotothreedosesduringthegrowingperiod.

Transplanting

Eighttotenweeksoldseedlingsareplantedinsmallbedsinwell-prepared

fields.

Spacing:Spacingdependsuponvarietyandbulbsizeandvariesfrom 10to15cm.

Irrigation

Fortnightly irrigation during winterweekly irrigation during hotweather.

Irrigatesparlyduringmaturity.

Interculture

Keepfieldfreefrom weeds.Frequentintercultureisessentialforgoodbulb

development.Forcontrollingweeds,post-emergenceapplicationoftenoranat2kg

perhectare in 800 liters ofwater,two to three weeks aftertransplanting is

recommended.Oxadiazononekgactiveingredientperhectarehasalsogivenfor

effectivecontrolofweeds.

Harvestingandcuringofbulbs

Well-maturedbulbsshouldbeharvested.Maturityisindicatedbythetops

droopingjustabovethebulb,whiletheleavesarestillgreen.Afterharvesting,the

bulbsshouldbetoppedleavingahalfinchneck.Beforestorage,athoroughselection

andcuringofbulbsshouldbedone.Thelengthoftimerequiredforcuringdepends

largelyonweatherconditionsandmaytakethreetofourweeks.

Storage



137

Theessentialsofsuccessfulstorageare

a.Thebulbsshouldbewell-matured,driedandcuredbeforestorage.

b.Storageshouldbewell-ventilated.

c.Storageshouldbedoneinshallowtrayswithperforatedbottoms.

d.Storagetemperaturesshouldrange0to4.5°Cuntilthreetofourweeksprior

toplanting,whenthetemperatureshouldbeincreasedtoaround10°C.

Plantingofbulbsandseedproduction(secondyear)

Timeofplantingbulbs

ThebesttimeforplantingbulbsisthesecondfortnightofOctober.

Preparationofland

Preparethefieldtogoodtilth.Onedeepploughing,followedbythreetofour

harrowingsandlandlevellingareenough.

Seedrate

Theseedyieldisaffectedbythesizeofthebulb.Thebiggerthebulbsize,the

higheristheseedyield.However,verylargesizedbulbs,ifused,willneedveryhigh

seedrate.Ifbulbsizeof2.5to3.0cm diameter,isusedforplanting,approximately

15quintalsofbulbsperhectarearerequired.

Fertilization:Sameasdescribedforfirstyear.

Methodofplantingandspacing

Selectedbulbsareplanted8to10cm deepinthesoilatadistanceof45x30cm.

Thesizeofbedsdependsuponthesourceofirrigation.Thesproutedbulbsare

plantedassuch.Inunsproutedbulbs,theupperhalfportionshouldberemoved,
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leavingthedisc-likestem androotsintact.Theremovaloftheuppertopshastens

sprouting.

Foliarapplication

FoliarapplicationofGA3(100ppm)(or)IAA(100ppm)increasetheseed

settingpercentage.

Interculture

Rouging

Firstyear:Itisdesirabletobeginroguinginthefieldbeforebulbsareharvested,

sinceitisthenpossibletodetectanyplantshavingadifferentfoliagecolourorplant

typeorlatematuringbulbs.Afterharvesting,thebulbsshouldbecarefullyroguedfor

colourandsuchoff-typesasthick-necks,doubles,bottlenecks,aswellasanyother

typeswhichdonotconform tovarietaltype.

Second year:plantonly selected true-to type bulbs and remove plants not

conformingtovarietalcharactersbeforeflowering.

Specificfieldstandard

Fieldstandard

Othervarietybulbs(max.) 0.2%

Offtypes(max.) 0.2%

Harvestingandprocessing

Thematurityofseedreadyforharvestisindicatedwhen(April-May).Onfull

maturity,theseedsturnintoblackcolour.Thematuredseedbunchesareharvested

beforeshatteringanddried.undershade.Normallytwotothreeharvestarerequired

dependsuponthematurityoftheseed.Harvesttheseedsatintervalsbycuttingthe

seedheadwith10-15cm ofstem attached.Theharvestedumbelsareheapedfora

few daysfordryingbeforethreshing.Thishelpsinpropercuringofseedthenthe

seedsareseparatedfrom thecapsulesbyhandthreshingorusingpliablesticks.The

seedsarecleaned,gradedbyusing10x10BSSsieve,driedto6-8%moisturecontent

andtreatedwithBavistin/Thiram @ 2-3g/kgofseed.

SeedYield

Theaverageseedyieldvariesfrom 850to1000kgperhectare.

Seedstandards:(Variety&Hybrid)
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Factors Foundation Certified

Pureseed(min) 98% 98%

Inertmatter(max) 2% 2%

Othercropseeds(max)no/kg 5/kg 10/kg

Weedseeds(max)no/kg 5/kg 10/kg

Germination(min) 70% 70%

Moisture(max) 8% 8%

ForVPcontainer(max) 6% 6%

Varietalandhybridseedproductioninamaranthus

Amaranthus(Amaranthustricolor/A.cruentusl,A.blitum var.oleracea)

Botany
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Amaranthusisselfpollinatedcropandflowersareprotogynouswithstigmain

pistillateflowersbecoming receptiveseveraldaysbeforeopening ofstaminate

flowers.Arrangementsandsequenceofanthesisfavoursacombinationofselfand

crosspollinationviz.,thematurationtakesplacefrom bottom totop.Thetransferof

pollenamongthecymesofsameinflorescenceisfavouredbywindleadingtoself

fertilization.Thedehiscenceofanthersandreleaseofpollengrainsaremaximum

between11a.m to1p.m.

Sinceitisamonoeciousplantbearingbothmaleandfemaleflowersonthesame

inflorescenceandhenceitwasveryimportantthatemasculationwasdonebefore

anthesistoavoidsettingofthefemaleparentinhybridizationprogramme.After

emasculation,theflowerheadsarebaggedwithbutterpaperbags.

Varieties

CO-1,CO-2,ChottiChauli,BadiChauli,CO-3,CO -4,CO-5PusaKirti,Pusa

Kiran,PusaLalChaulai,

IsolationRequirement

Aminimum isolationdistanceof400metersand200metersforfoundation

seedandcertifiedseedclassrespectivelyisrequired.

Season

February-March,May-June,Seedrate:1.5-2.5kgperhectare
Methodofsowing

Amaranthusseedsareverysmallandthereforemixedwithfinesoilorsand

forevendistribution.Seedcropshouldbesowninrows25-30cm apart.Atthetime

ofsowingthereshouldbeenoughmoistureinthefieldforpropergermination.

Manuring

Generallythecropisgrownonresidualfertilityofthepreviouscrop.However

whenmanured,20-25tonsofFYM perhamaybeappliedatthetimeofland

preparation.Lateron100kgAmmonium sulphateperhamaybetopdressed

betweenrowsjustbeforeirrigation.

Irrigation

Irrigationisgivenonceinaweek.Floweringandseedfillingarethecritical

stagesofirrigation.

Roguing
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Aminimum oftwoinspectionsduringvegetativestagefollowedbyflowering

stageistobecarriedout.RougeoutofftypesandwildAmaranthusspp.from seed

fieldspriortofloweringandduringflowering.

Fieldstandards

Factors Foundation Certified

Offtypes 0.10% 0.20%

Objectionableweedplants 0.010% 0.020%

Harvestingandthreshingofseeds

Thecropisharvestedwhenmostoftheleavesturnyellow.Theplantsafter

cuttingsareleftonthethreshingfloorforfewdaystodry.Whentheplantsarefully

driedtheseedsareseparatedbybeatingthem withsticks.Theseedsarethen

cleanedbywinnowing.

Seedyield:2-3quintalsperhectare.

Seedstandards

Factors Foundation Certified

Pureseed 95% 95%

Inertmatter 5% 5%

Othercropseed 5/kg 10/kg

Totalweedseed 10/kg 20/kg

Objectionableweedseed 5/kg 10/kg

ODV 10/kg 20/kg

Germination 70% 70%

Moisture 8% 8%

ForVPContainer 6% 6%
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Vegetablecowpea(VignaunguiculataL.)

Botany

Vegetable cowpea is a self-pollinated crop.The flowers ofcowpea are

hermaphroditeandopensbetween7.00to9.00am.Thetimeofdehiscenceof

anthersisfrom 10.00am to12.45pm.Thedehiscencetakesplacebeforeflower

opening.

Isolationdistance

50m forfoundationseedand25m forcertifiedseedproduction.

ClimateandSoil

Vegetablecowpeaisawarm seasoncropandthereforeitcanbegrownboth

inspringandinrainyseasonsintheplainsofIndia.Itcannottoleratecoldweather,

heavyrainfallandwaterlogging.

Methodandtimeofsowing

Theseedsaredroppedinthefurrow insuchawaythatmaintainsdistance

approximately10to15cm intherowswhichareat40to60cm apartforrainy

seasoncropwhereassummercropissownattherowdistanceof25to30cm.

Seedrate

Therequirementofseedforspringseasoncropis20to25kg/haandforrainy

seasoncropis12-15kg/ha.

Manuring

Vegetablecowpearespondswelltoanadditionofmanureandfertilizers.

Applicationof25to30t/haFYM improvestheyieldandqualityofcowpea.About20-

25kgnitrogenandwholedoseofphosphorus(50-60kg/ha)andpotassium (50-60

kg/ha)areappliedinsoilduringthelastfieldpreparation(6.1).Cowpeaishighly

sensitivetoZndeficiency.Applicationof10to15kgzincsulphateperhectarewould

bebeneficial.

Roguing

Theseedcropofcowpeaisroguedoutforalloff-typesanddiseasedplants

form thecropbeforefloweringandduringflowering.Whenthepodsmature,atthis
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stageoff-typescanbedetected.

Fieldstandards

Factors Foundation Certified

Offtypes 0.10% 0.20%

DesignatedDiseases 0.20% 0.20%

Harvesting

Theseedcropofcowpeamaturesin75to125days,dependinguponthe

seasonandthevariety.Thepodsturnedintostrawcolour.Entireplantisharvestedat

thegroundlevelandareallowedtodryinthefieldorheapedatoneplaceinthreshing

floorfordrying.

Threshingandwinnowing

Thedriedmaterialisthreshedbythresherortrampled.Bywinnowingallinert

matter,chaffyseedsetc.aretakenout.

Drying

Cleanedseedofcowpeaisspreadontarpaulinfordryingtill10percent

moistureremainedinseed.

Seedyield

Seedcropofcowpeaproducesabout10-15quintalsofseedperhectare.

Seedstandards

Factors Foundation Certified

Pureseed(max.) 98% 98%

Inertmatter(max.) 2% 2%

Othercropseed(max.) None None

Totalweedseed(max.) None None

Otherdistinguishablevarieties(max.) 5/kg 10/kg

Germination(max.) 75% 75%

Moisture(max.) 9% 9%

Forvapourproofcontainer(max.) 8% 8%
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French(garden)bean(Phaseolusvulgaris)

Botany

TheFrenchbeanisalsoknownasgardenbean,snapbean,kidneybean,

haricotbean,navybean,stringbean.Frenchbeanflowersarecleistogamous,but

they are self-compatible and self-pollinated although some chances ofcross-

pollination(1.1%)

Isolationdistance

Isolationdistanceof50metresforfoundationseedand25metresforcertifiedseed

crop.

Methodandtimeofsowing

Frenchbeancanbesowntwiceinayear,i.e.,inJanuary-FebruaryandJuly-

SeptemberintheplainsandMarch-Juneinthehills.

Distanceofsowing

Bushtypesareplantedat45-60cm x10-15cm (row xplant)whereaspole

typesat100cm x22-30cm.

Nutrition

Nitrogen athigherleveldecreases nodulation.Butnitrogen atlow level

enhancesmicrobialactivityinthesoilandplantswhilephosphorusatdoublethe

levelthannitrogenrequiredforbetteruptakeofnutrientandnodulation.Similarly,

potassium playsimportantroleforhigherseedyields.Potassium hasalsobeen

foundtoinduceearlyflowering.

(kg/ha) P(kg/ha) K(kg/ha) FYM (t/ha)

Hills 180 125 100 30

Plains 100 100 50 12.5

Roguing

Roguingisperformedatfourstages.Theyare
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1.Beforeflowering

Thefirstroguingisdonebeforeflowering.Thisisbasedonplanthabit,
vigour,accordingtotype(bushtypeorpoletype),leafshapeandcolour.Besides,
severelyaffectedplantsbydiseasesparticularlyseedbornediseases.
2.Atflowering

Atthisstage,plantsareremovedonthebasisofvigourandflowercolour,
andplantsaffectedwithseedbornediseases.
3.Atpoddevelopingstage

Atthisstage,plantsareremovedbasedonpodcharacterssuchaspod

shape,colourandplantsaffectedwithseedbornediseases.

4.Atmaturity

Atthisstage,laterfloweringandlatematuringoff-typescaneasilybe

detected,whichareremoved.

Fieldstandards

Factors Foundation Certified

Offtypes 0.10% 0.20%

DesignatedDiseases 0.20% 0.20%

Harvesting

Harvestingisdonewhenpodsarefullyripeandhaveturnedyellowi.e.about

toshatter.Cropisharvestedmanuallyorbymachine.Theharvestedplantsare

stakedfor7-10daysfordrying.

Threshing

Fullydriedmatteristhreshedeitherbybullockorbythreshingmachine.
Seedyield

TheaverageseedyieldofFrenchbeanisabout12to18quintalsperhectare.

Seedstandards

Factors Foundation Certified

Pureseed(max.) 98% 98%

Inertmatter(max.) 2% 2%

Othercropseed(max.) None None



146

Totalweedseed(max.) None None

Otherdistinguishablevarieties(max.) 5/kg 10/kg

Germination(max.) 75% 75%

Moisture(max.) 9% 9%

Forvapourproofcontainer(max.) 8% 8%

SeedproductioninCabbageandCauliflower

Cabbage(Brassicaoleraceavar.Capitata)

Botany

Cabbageishighlycross-pollinatedcropandpollinationisentomophilous.

Pollenfertilityismaximum onthedayofanthesis.Stigmaisreceptive2-3days

beforetothedayofanthesis.Anthesisoccurs8.00-10.00hr.

Methodofseedproduction

Cabbagerequirestwoseasonstoproduceseeds.Inthefirstseasontheheads

areproducedandinthefollowingseasonseedproductionfollows.Twomethodsare

followed.

1.In-situmethod
-forcertifiedseed
production

(Seedtoseed
method)

2.Transplantingmethod
-fornucleusseed
production

(Headtoseed
method)

In-situmethod

Inthismethod,thecropisallowedtoover-winterandproduceseedsintheir

originalposition,wheretheyarefirstplanted.

Transplantingmethod

Inthismethodthematuredplantsareuprootedandtheouterwhorlsremoved.

Thentheplantsarereplantedinawellpreparednewfield.Incabbage,duringseed

production,threemethodshave been followed to facilitateflowering and seed

production.
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1.Stumpmethod

Whenthecropinthefirstseasonisfullymatured,theheadsareexaminedfor

truetotype.Theplantswithofftypeheadsareremoved.Thentheheadsarecutjust

below thebasebymeansofasharpknife,keepingthestem withouterwhorlof

leavesintact.Thedeheadedportionoftheplantiscalled'stump'.Thestumpsare

eitherleft

in-situorreplantedinthesecondseason.Afteroverwintering(dormancybreaking),

thebudssproutsfrom theaxisofalltheleavesandleafscars.

Advantage

Givesextraincomebywayofsaleofheads

Cropmatures12-15daysearlier

Seedyieldisslightlyhigh

Disadvantage

Flowerstalksaredecumbentandrequiresveryheavystaking

2.Stumpwithcentralcoreintactmethod

Whenthecropisfullymaturedinfirstseason,offtypeplantsareremovedand

rejected.Thentheheadsarechoppedonallsideswithdownwardperpendicularcuts

insuchawaythatthecentralcoreisnotdamaged.Whentheheadstartbursting

afteroverwintering,twoverticalcrosscutsaregiventothehead,takingcarethatthe

centralgrowingpointisnotinjured.Intheabsenceofsuchcuts,theheadsburstout

irregularlyandsometimesthegrowingtipisbroken.

Advantages

Shootsarisingfrom mainstem arenotdecumbent,henceveryheavystaking

isnotrequiredSeedyieldishigh

Disadvantages

Thechoppedheadscannotbemarketed

3.Headintactmethod

Inthismethod,whenthecropisfullymatureinfirstseason,theheadsare

examinedfortruetotype.Theplantswithofftypeheadsareremovedfrom thefield

andrejected.Theheadiskeptintactandonlyacrosscutisgiventofacilitatethe

emergenceofstalk.

Advantages
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Savestimeandlabour

Veryheavystakingisnotrequired
Disadvantages

Seedyieldisslightlylowascomparedtoothermethods

Stagesofseedproduction:BreederseedFoundationseedCertifiedseed

Varieties/Hybrids

Early:GoldenAcre,PusaMukta,ChaubatiaEarly

Mid:PrideofIndia,PusaDrum Head,AruGlory,GreenExpress

Late:LargeLateDrum Head,September,GreenChallanger,BSS-50,BSS-

32,BSS-44,BSS115,SriGaneshGol

Redcabbage:RedAcre

Season:Earlyvarieties(Goldenacre)secondfortnightofJuly-10th,
25thJuly

Medium varietiessecondfortnightofJune–1st–15thJune

LatevarietiesfirstfortnightofJune-15
th

–30
th

June

Landrequirement

Inthehills,selectfieldonwhichthesamekindofcroporanyothercolecrop

wasnotgrownintheprevioustwoyears,unlessthecropwithintheprevioustwo

years,wasfieldinspectedbythecertificationagencyandfoundnottocontainseed

borndiseasesinfectionbeyondthemaximum permissiblelimit.

Isolationrequirement

Theseedfieldmustbeseparatedfrom fieldsofothervarietiesatleast"by

1600m forfoundationclassand1000m forcertifiedclassseedproduction.

Seedrate: Earlyvarieties
-600
g/ha

Latevarieties
-400
g/ha

Seedtreatment

Someseedbornepathogenssuchasblackrot,blacklegandalternarialeaf

spotstartinvadingtheseedlingsblightfrom germinationofseed.Pre-dryingofseeds

at40
0

Cfor24hrfollowedbyanairtreatmentat75
0

Cfor5-7daysisaneffective

methodtodisinfectcabbageseedsinfectedbyblackrotwithoutanyseeddamage.

Hotwatertreatmenttoseedsat50
0

cfor30minutesisdonetopreventseed-borne
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pathogens.Immediatelyafterthetreatment,theseedsshouldbeusedforsowing

within24hr.Afterhotwatertreatmentseedcanbetreatedwithafungicidelike

Captanbeforesowingtoprotecttheseedlingsfrom damping– offanddowny

mildewrespectively.

Nursery:
Seedsmaybesownonraisednurserybeds15-20cm heightinrowswith10

cm spacing.Twentyfivenurserybedsof2m x1m sizeareenoughforonehectare.
Thinsowingshouldbedonetoavoiddamping-off.

Transplanting:

Threetofourweeksoldseedling(25-30daysold)aretransplanted,preferably

intheeveningwithaspacingof60x60cm forlatevarieties,60x40cm formedium

varietiesand45x45cm forearlyvarieties.

Transplantingat2ndfortnightofAugustforearlyvarietiesand1stweekof

Augustforbothmedium andlatevarietiesareadvisable.

Mainfieldmanuring

Thefieldshouldbepreparedtofinetilthbydeepploughing,threetofour

harrowingfollowedbyleveling.Cabbagecroprequiresheavymanuring.Atthetime

ofland preparation,50-60 tofFYM/ha should be applied.200-300kg Super

phosphateand90kgofpotashshouldbeappliedbeforetransplantingofseedlings.

Two dosesof75-100 kg Ammonium sulphate atintervalsof2-3 weeks after

transplanting the seedlings should be applied.Anotherdose of200-250 kg

Ammonium sulphateassurfaceapplicationatthetimeofseedstalkemergence.

Staking

Aftertheflowerstalksaresufficientlydeveloped,stakingisnecessarytokeep

theplantsinanuprightposition.

Foliarspray

50ppm NAA sprayedtwiceaftertwoandfourweeksoftransplantingthe

cabbageseedlingsinthefieldhasbeneficialeffectonbettergrowthandyieldof

cabbagevarieties.Thefavourabletemperaturerangeforfloweringandseedsetting

is12.5–18.50c.

Roguing

Thefirstroguingisdoneatthetimeofhandlingthematureheads.Allofftype

plants,diseasedorundesirabletypesareremovedatthisstage.Secondroguingis

donebeforetheheadsstartburstingtheloose-leavespoorlyheadingplantsand

thosehavingalongstem andheavyframe,mostbyroguedoutatthisstage,
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subsequentroguingforofftypes,diseasedplantsaffectedbyphyllody,black-leg,

blackrot,softrotorleafspotshouldbedonefrom timetotimeasrequired.

FieldStandards

Factors Foundation Certified Remarks

stage stage

Off-type 1.00 0.50

Othercropplants - -

Objectionableweed - -

plants

Diseasedplants 0.10* 0.50* *Atandafterflowering

andmaturitystage

Harvestingandprocessing

Theharvestingmaybedoneintwolots.Generallytheearlymaturedplants

areharvestedfirst,whenthepodsturnintobrowncolour.Afterharvestingitispiled

upforcuring.After4to5daysitisturnedupsidedownandallowedforfurthercuring

for4to5days.Thenthepodsarethreshedwithpliablesticksandshiftedwithhand

sifters.Thentheseedsaredriedto7%moisturecontent,cleanedandtreatedwith

Bavistin@ 2g/Kgofseed.

SeedYield

Theaverageseedyieldvariesfrom 500to650kgsperhectare.

Seedstandards

Factors Foundation Certified

Pureseed(minimum) 98% 98%

Inertmatter(maximum) 2% 2%

Othercropseed(maximum)(no./kg) 5/kg 10/kg

Totalweedseed(maximum)(no./kg) 5/kg 10/kg

Germination(minimum) 70% 70%

Moisture(maximum)(normalcontainer) 7% 7%

ForVPContainer(maximum) 5% 5%
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Cauliflower(Brassicaoleraceavar.Botrytis)

Botany

Cauliflowerishighlycross-pollinatedcropduetoself-incompatibility.Flower

isprotogynousinnature.Stigmaremainsreceptive5daysbeforeand4daysafter

openingoftheflower.Thetimetakenfrom pollinationtofertilizationis24-48hours

dependinguponthetemperature.Theoptimum temperatureforfertilizationand

seeddevelopmentis12°C-18°C.Beesarethemajorpollinators.

Methodofseedproduction:Therearetwomethodsofseedproduction

1.Insitumethod(seedtoseedmethod)

2.Transplantingmethod(Headtoseedmethod)

Forseedproduction,seedtoseedmethodisrecommendedsincetheheadto

seedmethodinIndiahasnotbeenverysuccessful.Inseedtoseedmethod(Insitu

method)thecropisallowedtooverwinterandproduceseedintheoriginalposition,

wheretheyarefirstplantedintheseedlingstage.
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Stagesofseedproduction:Breederseed Foundationseed Certifiedseed

Varieties

Early:EarlyKunwari,PusaKatki,EarlyPatna,PusaDeepali,PusaEarlySynthetic,Pant

Gobhi3,ImprovedJapanese.

Midseason:PantShubhra,PusaSynthetic,PusaShubhra,PusaAghani,Selection

235S,HisarNo.1,PusaHimjyoti.

Late:Snowball-16,PusaSnowball-1,PusaSnowball-2,PSK-1,Pusahybrid-2

Hybrids:Pusasynthetic,Pusahybrid1and2

Season

Inthehills,thelastweekofAugustistheoptimum sowingtime.Theseedis

sowninanurseryandtransplantingshouldbecompletedbytheendofSeptember.

Forearlyvarieties(inplains)bestseasonforsowingisthelastweekofMayand

transplantingshouldbecompletedduringfirstweekofJuly.Inhills,sowingshould

beadjustedthattheplantsputupthemaximum leafygrowthby15
th

December

whenthetemperaturegoesdownandplantsbecomedormantforwhichlastweekof

Augustisoptimum andtransplantingshouldbecompletedbytheendofSeptember.

Themeantemperatureof6.5to11°CduringFebruarytoMarchisveryconduciveto

curdformation.

Landrequirement

Inthehills,selectfieldonwhichthesamekindofcroporanyothercolecrop

wasnotgrownintheprevioustwoyears,unlessthecropwithintheprevioustwo

years,wasfieldinspectedbythecertificationagencyandfoundnottocontainseed

borndiseasesinfectionbeyondthemaximum permissiblelimit.

Isolationrequirement

Cauliflowerismainlyacrosspollinatedcrop.Pollinationischieflydoneby

bees.Theseedfieldmustbeseparatedfrom fieldsofothervarietiesatleastby1600

m forfoundationclassand1000m forcertifiedclassseedproduction.

Seedrate

375to400g/ha.
Nursery
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Seedsmaybesownonraisednurserybeds15-20cm heightinrowswith10

cm spacing.Twentyfivenurserybedsof2to2.65m x1to1.25m sizeareenough

foronehectare.Thinsowingshouldbedonetoavoiddamping-off.Threetonnesof

FYM shouldbeappliedtonurserybed.DAPsprayat10to15daysaftergermination

isimportant.Applylime@ 5t/habeforeonemonthtonurseryfieldandapplyBorax

andSodium molybdate@ 4kg/habeforesowing.

Transplanting

Transplanttheseedlingsat35-40daysoldpreferablyateveningtimewiththe

spacingof60x45cm (forearlyvarietiesinplains)or90x60cm forlatevarietyand

irrigateimmediatelyaftertransplanting.

Mainfieldmanuring

Thefieldshouldbepreparedtofinetilthbydeepploughingandthreetofour

harrowingfollowedbylevelling.Cauliflowercroprequiresheavymanuring.Apply50-

60tonsofFYM/haatthetimeoflandpreparation.

Foliarapplication

NAA @ 40ppm sprayedat30daysaftercurdinitiationwassuperiorin

increasingtheyieldandqualityofseed.

Roguing

Minimum offourinspectionsarerequiredviz.,pre-marketablestage,initiation

ofcurdstage,curdformedstageandfloweringstage.Roguingshouldbedone

basedonthecurdsize,shapeandcolour,whenfullydeveloped.Offtypeplantswith

poorcurdformationandplantsaffectbydesignateddiseaseslikeblackleg,black

rot,softrot,leafspotandphyllodyshouldberemovedduringroguing.

Firstroguingisdoneaftercurdformation.Plantsformingloosericey,fuzzy

andbuttonsarerejected.Blind,deformedanddiseasedplantsarealsorejected.

Secondroguingisdoneafterboltingbutbeforeflowering,plantswithperipheraland

uniform boltingarekeptforseedproduction.Earlyandlateboltersarealsorejected.

Fieldstandard

Maximum permitted(%)
Contaminants

Foundation Certified
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Offtypes* 0.10 0.20

Plantsaffectedbyseedbornediseases** 0.10 0.50

Plantsaffectedbyphyllody** 0.1 0.5

Blanching:Blanchingreferstocoveringofcurds.Aperfectcurdofflowerispure

white.Itisnecessarytoexcludesunlighttoobtainthis.Thecommonpracticeisto

bringtheouterleavesupoverthecurdandtiethem withatwineorrubberband.By

usingadifferentcolouredtwineeachday.Itiseasyatthetimeofharvesttoselect

thosetiedearlier.

Scooping

Scoopingcentralportionofcurdwhenitisfullyformedhelpsintheearly

emergenceofflowerstalksinhills.Scoopingisnormallynotrequiredforseed

productioninplains.Scoopingcurdpruningandhalfcurdremovalwereeffectivein

increasingtheseedyield.However,scoopingofcurdwasbestcomparedtoother

methods.

Harvestingandprocessing:

Theripenedfruitiscalledsiliqua.Harvestingmaybedoneintwolots.Heavybearing

maytoppletheplants,hencestakingmaybedonewherevernecessary.Windbelts

canalsobeerectedifneeded.Generallytheearlymaturedplantsareharvestedfirst,

whenthesiliquaturnintobrowncolour.Delayedharvestresultsintoseedshattering

andbirddamage.Hence,2-3harvestingsarerequired.About50daysareneededfor

podmaturityafterfertilization.Seedsofearlytypesarereadyforharvestingin

December-Januaryand in February-March forNorth Indian Plains.However,

snowballtypesarereadyforharvestingbyJune.Asharvestingisdonewhenbottom

siliquaturnbrownfollowedbyyellowingofthetopsiliqua,curingisnecessaryfor

ripeningthelatematuringsiliqua.Afterharvesting,plantsarepiledupforcuring.

After4to5daysitisturnedupsidedownandforfurthercuringfor4to5days.The

siliquaarethreshedwithpliablesticksandcleaned.Thentheseedsaredriedto7%

moisturecontent,cleanedandtreatedwithBavistin@ 2g/Kgofseed.

SeedyieldofIndiancauliflowermayvarybetween500-600kg/haandsnowball

from300-500kg/ha.

Seedstandards



155

Factors Foundation Certified

Pureseed(minimum) 98% 98%

Inertmatter(maximum) 2% 2%

Othercropseed(maximum)(no./kg) 5/kg 10/kg

Totalweedseed(maximum)(no./kg) 5/kg 10/kg

Germination(minimum) 65% 65%

Moisture(maximum)(normalcontainer) 7% 7%

ForVPContainer(maximum) 5% 5%

HybridseedproductioninCauliflower

1.Manualemasculationandpollination

InitiallythemethodwasadoptedforproducingF1hybrids.Sincemuchlabour

isinvolved,whichresultsinlesserquantityofseedandescaladesproductioncost.

Hence,itisnotpracticableoncommercialscale.

2.Handpollinationwithoutemasculation

Wheremalesterilityisavailable,theprocessofemasculationiseliminated.Male

sterilityistheabsenceofnon-functionofpolleninplatns,whichcanbeusedfor

commercialhybridseedproduction.Incolecrops,malesterilityiscontrolledplants

byasinglerecessivegenemswhichismutatedfrom thefertilegeneMs.Malesterile

plantsarefemalefertilebuttheirflowersandanthersareslightlysmallerthanthose

ofmalefertileone.

3.Cytoplasmicmalesterility

Cytoplasmicmalesterilityhasnotapparentlybeenfoundincauliflower,butit

hasbeenintroducedfrom severalsources.PearsoncrossedBrassicaoleraceawith

Brassicanigraandderivedmalesterilematerial.Thischaracterwasbredintobroccoli

andlaterintocauliflower.

Freeinsectpollination

Free insectpollination is feasible to produce F1 hybrids undernatural

conditions.Butthiscanonlybeusedwhenselfincompatiblelinesareavailable.
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SelfIncompatibility

Itisgeneticallycontrolledphysiologicalhinderancetoself-fruitfulnessorself

fertilization. Cauliflower, broccoli and other Brassica vegetables posses

homomorphicsporophyticincompatabilitycontrolled byonelocuswith multiple

alleles.Thesporophyticsystem,whichoperatesinthesecrops,areutilizedinmaking

single,doubleandtriplecrosshybridsforcommercialseedproduction.Productionof

hybridseedinvolves.

1. Selectionofparentsdevelopmentofhomozygousself-incompatiblelinesby

inbreedingandtheirmaintenance.

2. Makingdiallelortopcrossesusingtheseincompatiblelines

3. Testing ofF1 hybridsin replicated trialsalong with parentsand check
cultivars

4. ProductionofF1hybridseedoftherecommendedF1hybridonthebasisof

trialusingself-incompatibleunderlocalconditions.

Seedproductionincarrotandradish

Carrot(DauccuscarotaL.)

Botany

Crosspollinationisduetoprotandrousflowers.Anthesistakesplaceinthe
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morninghours.Thestigmabecomesreceptiveonthefifthdayafterfloweropenand

remainsactivefor8days,butbetterfruitsetsarefrom pollinationon6to11days

afterfloweropening.Theinflorescenceisacompoundumbel.

Flowering

The individualcarrotflowers,in common with mostotherspecies in

Umbelliferae,areborneonterminalbranchesincompoundumbels.Thereisa

distinctorderofflowering,whichrelatestoumbelposition.Thefirstumbelto

floweristheprimary(sometimesreferredtoasthe'king'umbel)thatis

terminaltothemainstalk.Branchesfrom themainstalkfrom secondary

umbels,and subsequent branches from these form tertiary umbels.

Quaternarybranchesandumbelsmayalsobeformed.

PollinationandPollinatingInsects

Individualcarrotflowersarenormallyprotandrousandmuchcrosspollination

occursbetweenplantsinaseedcrop.Howeverbecauseoftheextendedflowering

periodresultingfrom severalsuccessiveumbelsperplantandthesuccessionof

flowersonindividualumbels,thepossibilityofself-pollinationalwaysremains.

Occurrenceofpollinatinghoneybees,efficientpollinatorsarefrequentlyscarceon

carrotcropsbecauseothercropsspecieswerefloweringinthevicinityatthesame

time.Severalinsectgenera in Dymenoptera,Diptera&Coleoptera are extremely

importantpollinatorsofcarrotseedcrops,intheabsenceofbees.Anadequate

presenceofpollinatinginsectsimprovesbothseedyieldandseedquality.Where

naturalinsectpollinatorpopulationsarelow placinghoneybeecolonieswouldbe

advantageous.

Seedproduction

TheseedproductionistakeninthehillsforEuropeantypesandintheplains

forAsiatictypes.Europeantypesrequirehighchillingof4-7°Cforaperiodofabout2

months.Thesummerandlow rainfallofhillsespeciallyduringfloweringandseed

settingstagesarebeneficial.

Methodofseedproduction

1.Seedtoseed(Insitumethod),2.Roottoseed(Transplantingofcutroot)

StagesofseedproductionBreederseed Foundationseed Certified
seed
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Varieties

Ooty1,Pusakesar,Zeno,Panvers,Americanbeauty,Imperator

Hybrids

Pusahybrid-1

Season

TheidealseasonforsowingtotakeupseedproductionisJuly-August

Landrequirement

Therearenospecificrequirements,butthelandshouldbefreeofvolunteer
plants.

Isolationrequirement

Theminimum isolationdistancerequiredforcarrotseedproductionisatleast

1000m forfoundationand800m forcertifiedseedproduction.Becauseofthehigh

possibilityofcrosspollination,isolationdistancesforcommercialseedcropsshould

be1000m.Fornucleusseedthedistanceshouldbeatleast1600m.Inareasthat

specializeincarrotseedproductionthedifferentcultivarswithinthesametypecan

bezoned;thisminimizescrosspollinationbetweenthedifferenttypes.Cultivated

carrotscrosspollinateveryreadilywiththewildcarrotandthismustbetakeninto

accountwhenchoosingsitesforseedproduction.Contaminationofseedcropsby

wildcarrotpollenisamajorreasonforgeneticdeteriorationofseedstocksinsome

areas.

Seedproductionmethods

Therearetwomethodsofseedproduction.

Seedtoseedmethod:

Thecrop issownasperclimaticconditionsofthearea.Fortemperate

varieties in HimachalPradesh sowing is done in the month ofOctoberand

November.Cropisleftinthefieldforfloweringandseedling.Therootscannotbe

inspected(or)rogued.

Seedrate

2-3kg/ha.Rowspacingof50-90cm areusedwithasowingrateof2-3kgper

hectare.Soakingseedsinwaterfor72hwithachangeofwaterevery24hleached

offtheinhibitorswillimprovegermination.

Roottoseedmethod
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Thissystem issimilartoraisingcarrotcropforfreshrootsasfarastimings

areconcernedbuttheplants(steckling)areraisedinbedsandtransplantedinthe

spring.Dependingonlocalcustomsandwinterconditionsandstecklingsareeither

leftinsituduringwinterorliftedinthelateautumnandstoreduntilreplantinginthe

spring.

Thetransplantedstecklingrowsare75cm apartwith30cm betweenplants.

Theseed.Raisingstecklingsthatarelatertransplantedfrom theirbedsofferthe

opportunityforroguingplantswithundesirablerootorfoliagecharacterswhilelifting

andplanting.

Roguing

Minimum of3fieldinspectionsshouldbedoneat20-30daysaftersowing,

whenrootsareliftedandreplantedandfloweringstages.Roguingshouldbedone

basedontherootcolour,shape,skincolour,fleshcolouroftherootandbolting

charactersandremoved.

Fieldstandards

Minimum distance

(meters)

Contaminants Motherroot Seedproductionstage

productionstage Foundationcertified

foundationcertified

Fieldofothervarieties 5 5 1000 800

Fieldsofthesamevarietynot 5 5 1000 800

conformingtovareitalpurity

requirementsforcertification

Seedtoseedproduction

Verylittleifanyroguingcanbedonewhenthecropisgrownonwithoutlifting.

Butplantsbolting earlyand those with a typicalfoliage charactersshould be

removed.Ifthecropisliftedandreplanteditisroguedasdescribedbelowforrootto

seed,butverylittleconfirmationofroottypecanbedone.

Roottoseedproduction
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Duringthefirstyeargrowingseason.a)Removeplantsdisplayingtypical

foliage,removeplantsboltingintherootdevelopmentstage.b)Aftertherootshave

beenliftedinspectfortruenesstotype,accordingtorootshape,colourandsize,

discardrootsshowingpoorcolour,greenshoulder,incorrectcolour,offcoloured

shoulders(purple,green),splitorfangedrootsorthosewithroughsurfaces.

Hybridseedproductionincarrot

Theproductionofhybridseedbyhandemasculationandpollinationisnot

possiblecommerciallyastheflowersareverysmallandsinglepollinationgivesonly

oneortwoseeds.Incarrot,theinflorescenceiscompoundumbel.

Sufficientbuds in the female parentatpeak stage offlowering are

emasculatedandtheremainingyoungonesareremoved.Thenacloth/paperbagis

placedovertheumbelofmaleparentandshakentodislodgethepollenontothe

sidesofthebag.Thisbagisthenusedtoenclosetheemasculatedumbelofthe

femaleparent.Apartfrom this,dailyforafewdaysinthemorning,themaleumbelis

gentlyrubbedoverthefemaletoensurecrosspollination.Sometimeswhenthe

pollenparentpossessessomedominantmarkergenewiththehelpofwhichthe

hybridscanbedistinguishedintheseedlingstage,itisnotnecessarytoemasculate

theflowers.

Hybridseedproduction

Intheheterosisbreedingprogramme3linesareused,namelythemalesterile

line(A),malefertilesisterline(B)andthepollinatorline(C)thatismalefertilehasa

goodcombiningabilitywiththemalesterileline.Themalesterileandpollinatorlines

aregrowninalternaterowsof4:1or8:2andthehybridseedisharvestedfrom

femalelineonly.

Manuring

Firstseason:Alightdoesof20-25tonsofFYM perhashouldbeappliedbeforefield

preparation.

Nitrogen-75kg/ha(35kgbasal+35kgtopdressing)

Phosphorus-50kg/ha(basal)

Potash-50kg/ha(basal)



161

Secondseason(Duringtransplanting)

Farm yardmanure-10to15tons/ha

Nitrogen-50kg(25kgatpre-bolting+25kgbeforeflowering)

Phosphorus-50kg(basal).

Supplementarypollination

Sincethehoneybeesareimportantpollinatingagents.Itisadvisableto

placebeehivesinthelargeseedfieldsornearbythefieldtoincreasethepollination.

Itisnecessarywhenthetemperatureisbelow15°C.Sprayingof150ppm NAAat

boltingstagealsoimprovedtheseedsettingpercentage

Harvestingandprocessing

The crop matures unevenly.Seeds are harvested when the secondaryumbels

(heads)arefullymatured(brown)andthetertiaryumbelsarebeginningtoturn

brown.Hence2to3pickingmayoftenbenecessary.Afterdryingseedheadsare

threshed,cleanedandrubbedbyhandtoremovethebristles.Theseedsaredriedto

8%moisturecontentandtreatedwithBavistin@ 2gperkgofseed.Sizegradingof

seedswithBSS 12wiremeshsieveordensitygradingat0.5inchesofwater

pressurefoundtobeoptimum toupgradecarrotseeds.

Seedstandards:(Variety&Hybrid)

Factors Foundation Certified

Pureseed(minimum) 95% 95%

Inertmatter(maximum) 5% 5%

Othercropseed(maximum)(no./kg) 5/kg 10/kg

Totalweedseed(maximum)(no./kg) 5/kg 10/kg

Germination(minimum) 60% 60%

Moisture(maximum)(normal 8% 8%

container)

ForVPContainer(maximum) 7% 7%
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SEEDPRODUCTIONOFCUCURBITACEOUSVEGETABLES

LandRequirements:Therearenolandrequirementsastopreviouscrop,buttheland

shouldbefreeofvolunteerplants.Generallythesoilshouldbewelldrainedand

aerated.

IsolationRequirements:Mostofthecucurbitsaremonoeciousincharacteranda

fewaredioecious.Anumberofhermaphroditeandandromonoeciouscultivarsare

alsoavailableinsomecrops.Pollinationislargelydonebyinsects.Forpureseed

productionandisolationdistanceallaroundseedfieldisnecessarytoseparateit

from fieldsofothervarieties,fieldsofthesamevarietynotconformingtovarietal

purityrequirementsforcertification,from wildcucurbitspecies,andtoseparate

muskmelonfrom longmelonandviceversa,andpumpkinfrom summerandwinter

squashesandviceversaasfollows

ClassMinimum distance(meters)

Foundation-1000

Certified -500

.

Flowerstructureincucurbits



GENETICPURITYANDSEEDHEALTHSTANDARDSFORCUCURBITS

Factors Minimum permitted
level(%)

FS CS

Openpollinatedvariety

Off-type 0.10 0.2

Objectionalweedplant None None

Hybrids

Off-typeinseedparent 0.01 0.05

Off-typeinpollenparent None 0.05

Pollen shedders in seed
parent

- 0.10

Seedbornediseases***

Muskmelon* 0.1 0.20

Summersquash** 0.1 0.5

Cucumbermosaicvirus,**Cucumbermosaicvirus,watermelonmosaicvirus

SEEDCERTIFICATIONSTANDARDSININDIAFORCUCURBITS

Factors Minimum
permittedlevel(%)

Foundationseed Certifiedseed
Pureseed(minimum) 98 95
Inertmatter(maximum) 2 5
othercropseed(maximum) None None
Weedseed(maximum) None None
Otherobjectionalvarieties(onlyforhybrids) 5/kg 10/kg

Germination(minimum) 60 60
Moistureforordinarypack(maximum) 7.0 7.0

Moistureforvapourproofpack(maximum) 6.0 6.0



SeedproductiondetailsinCucurbitaceousvegetables

Particulars Bittergourd Snakegourd Ribbedgourd Ashgourd/
Pumpkin

Isolation Foundationseed1000m andcertifiedseed
500m

Season June-JulyandFeb–March

Varieties CO1,MDU1,
Coimbatore
longgreen&
longwhite

CO1,CO2,
PKM1,MDU1

CO1,CO2,PKM
1

CO1,CO2

Seedrate/ha 2.5 2.5 2.5 2.5/1.0
femaleflowerincreasedby SprayingofEthrel200-250ppm attwotrueleaf

stageandafteraweekof1
st

spray
Spacing(cm) Takepitsofsize45x45x45cm at2.5x2.0m

distance
Fertilizers/
(NPKg/pit)

6:12:6 12:24:12 9:15:9 6:12:6

Physiological
maturity

Changeoffruit
colourinanypartor
1/3offruittipto
yellowtored

Completedryingof
fruits

Changeoffruit
colourtoorange
browninpumpkin
andashycoating
andmetallicsound
inashgourd

Processing Handpicking Handpicking BSS4wire
meshsieve

16/64round
perforated
sieve

Fruittoseed
recovery(%)

30 15-16 13-14 1.0-1.3

Seedyield
(kg/ha)

120-150 220-250 200-250 120-150

TechniquesofHybridSeedProductionincucurbits

i.Handemasculationandhandpollination

This technique is frequentlyused formelon seed production.In this species,

andromonoeciouslinesare common and theymustbe emasculated and hand

pollinatedifusedasthefemaleparentforproducinghybridseed.Thismethodhas



also beenusedforsomewatermelonandcucumberhybrids.Thistechniqueis

applicableforlimitedscaleproduction,sincelotoftrainedlabourarerequiredin

pinching,pollencollectionandhandpollination.

ii.Handemasculationandpollinationbyinsect

Themaleflowersfrom femalelinesarepinchedoffdaybeforeofanthesisregularly,

whichhoneybeesandotherinsects(voluntary)usesasapollinatingagents.The

maleandfemalearegrowninalternaterows.Thefruitsetonfemalelinesareof

hybridandharvestedforseedextraction.Theplantingratiovarieswithinthecrops

e.g.summersquash3:1and4:1inmuskmelonandcucumberbutdependuponthe

populationofbeesinplot.Thistechniqueisalsousedinbottlegourd,pumpkin,

muskmelon,cucumber,summersquashandbittergourdforhybridseedproduction.

iii.Useofgeneticmalesterilitysystem

Genetic male sterility system has been utilized forcommercialhybrid

productioninmuskmelon.Thegeneticmalesterilityinmuskmeloniscontrolled

bysinglerecessivegene(msms).Forhybridseenproduction,themalesterilelineis

usedasfemaleparent.Sincegeneticmalesterilelineismaintainedinheterozygous

forms,50%fertileplantsaretoberemovedatflowering.Theother50%havingnon-

dehiscentemptyantherareretainedinfemalerows.Thefemaleandmalearegrown

in4:1ratio.However,tomaintainthegoodplantpopulationinfemalerowsitis

suggestedthatseedparentshouldbesownwithdoubleseedrate.Itisalsoadvised

thatfemalelineseedlingshouldberaisedinpolythenebagsandtransplantedat

flowerappearanceinordertoavoidthefertileplantsinfemalerows.Thepollination

isdonebyhoneybeesand1to2medium sizeshivesaregoodenoughtoensurethe

goodpollinationandfruitsetatfemalerow.

Themalesterilelineismaintainedinheterozygousform bycrossingwithmaintainer

lineunderadequateisolationdistanceorundercover.

iv.Useofgynoecioussexform

Thegynoecioussexform hasbeencommerciallyexploitedinhybridseed

productionofcucumber.Forhybridseedproductionfemaleandmalerowsare

planted in 4:1 ratio.The female (seed parent)bearonly female flowers and

pollinationindonebyinsect(honeybee).Toensurethegoodfruitandseedrecovery,

thesufficientpopulationofhoneybee1to1½colonyofmedium sizehastobekept



attheboundaryofseedproductionplottoboosttheamountofcrossing.The

parentallinesi.e.maleparentmaintainedbyselfing(mixedpollination)androugeout

undesirableplantsbeforecontaminationtakeplace.Thefemalelinesi.e.gynoecious

linesmaintainedbyinducingthestaminateflowerthroughthespraysofsilvernitrate

200ppm attwotofourtrueleafstageandthenselfingiscarriedout.Itwasobserved

that10-11maleflowersappearper100nodes.

Theperformanceofgynoeciouslinesisunstableunderhightemperatureandlong

photoperiodconditionsbecauseoftheirthermo-specificresponsesforgynoecious

stability.Thatiswhythegynoeciouscucumberdidnotreceivemuchattentioninthe

tropicalcountries.However,fewtruebreedingtropicalgynoeciouslinesincucumber

andmuskmelonhavebeendevelopedatIARI.Asaresultofdevelopmentoftrue

breedingline,muskmelonhybridPusaRasrajwasdeveloped.Thesehomozygous

gynoeciouslinesaremaintainedbyusingGA

3,1500ppm orsilvernitrate200-300ppm orsodium thiosulphate400ppm toinduce

staminateflowersattwoandfourtrueleafstage.Homozygouslinesareplantedin

strictfieldisolation.Thegynoeciouslinesarecrossedwithmonoeciousmaleparent

toproduceF1hybrid.

v.Hybridseedproductionthroughchemicalsexexpression

Thehybrid seed can also beproduce in cucurbitsbytheapplication of

chemicalsforattainingthesexofcucurbits.Specificchemicalsareknowntoinduce

femaleness and maleness as desired.The spraying ofethrel(2-choloro-ethyl-

phosphonicacid)200-300ppm attwo andfourtrueleafstageandanotherat

floweringisusefulforinducingthepistilateflowersuccessivelyinfirstfewnodeson

thefemaleinbottlegourd,pumpkinandsquashforF1seedproduction.Therowof

maleparentisgrownsidebythesideoffemaleandnaturalcrosspollinationis

allowed.Intheabsenceofinsect,handpollinationispossiblewhentwosexesare

separate.Fourtofivefruitsetatinitialnodesaresufficientforhybridseed.The

completesuppressionofmaleflowersinsquashcanbeachievedbyapplyingethrel

athigherconcentration(400-500ppm)twice.

TheotherchemicalslikeGA3,(10-25ppm)incucumber,MH-(100ppm),ethephon

(600ppm)insquashinducesfemaleflowers.


