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ABSTRACT

Diamondback moth [Plutellaxylostella(L.)] is the most serious and widely distributed pest of cauliflower (Brassica
oleraceavar.botrytis) in India, attacking the crop from the nursery level onwards causing up to 52 per cent losses
in marketable yield. To manage the menace farmers were using conventional as well as novel pesticides including
Flubendiamid, 20 per cent WG, Spinosad 2.5 per cent SC and Fipronil 0.30 per cent GR. The problems of
insecticide resistance as well as the environmental concerns and consumer health hazards associated with insecticide
residues in plant material have focused attention on alternative methods for the management of diamondback moth
(DBM) in cauliflower. With the objectives to minimize the use of chemical pesticides and establish the use of eco-
friendly bio-control agents, an assessment and front line demonstrations were organized during 2009 and 2010 to
evaluate the feasibility and economic viability of recommended bio-control agent i.e. Beauveriabassianafor
containing DBM in cauliflower under real farm condition. On the basis of result obtained from assessment of
recommended technology, frontline demonstrations were organized to disseminate the recommended practice
[foliar spray of Beauveriabassiana(1x1010 conidia/ml)] a myco-insecticide (@600 ml/ha) amongst the farmers.
The recommended technology was found to offer an alternative to insecticides and was feasible, economically
viable, environmentally safe and effective for management of DBM in cauliflower.
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(Sandur, 2004).Thispesthasbecomeaconsistent
threattocauliflowergrowersofMalwa plateue.To
keepthismenaceundercontrol,farmershavebeenusing
flubendiamid,20percentWG,Spinosad2.5percent
SCandFipronil0.30percentGR,whichisleadingto
pestresistanceagainstthesechemicals(Keinmeesuke
et al., 1985),inadditiontheissuesofenvironmental
andhealthhazards.Withtheobjectivestominimizethe
useofpesticideandestablishtheuseofbio-controlagents
formanagementofDBMincauliflower,‘onfarmtrials’
and‘frontlinedemonstrations’wereorganizedduring
2009and2010,respectively.Yieldandeconomic
feasibilityintermsofnetreturnsandcostbenefitratio
ofpracticingbio-controlofDBM incomparisonto
farmerspracticewereanalyzed.

METHODOLOGY
Assessmentandimpactofbio-managementof

DBMincauliflower(var-Rajkumar)werecarriedout
through‘onfarmtrials’and‘frontlinedemonstrations’

Indiaisthelargestproducerofcauliflowerinthe
world,whichoccupies4.4percentareaand5percent
oftotalvegetableproductioninthecountry.Madhya
Pradeshaccountsfor4001haand778001MTsharing
11.60percentand11.92percentoftotalareaand
productionrespectively,during2008-09atnationallevel
(Anonymous, 2010).Withthedevelopmentoftropical
typeofcauliflowerinadditiontotemperateone,ithas
nowbecomepossibletogrowthiscropalmostround
theyear,particularlycentralpartofIndia.Cauliflower
isaninputintensivecrop,whichispronetomanyinsect
pests,especiallytodiamondbackmoth[Plutella
xylostella (L.)].Thisisoneofthemostseriousand
widelydistributedpestsofthecruciferouscropsinmany
countriesincludingIndia(Bonnemaison, 1965 and
Chelliah and Srinivasan, 1986).Itinfeststhecrop
fromthenurserylevelonwardscausingupto52per
centlossesinmarketableyield(Krishnakumar et al.,
1986).ThemanagementofthispestinIndiaitself
involvesanexpenditureofUS$168millionperannum
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atvillageChirakhanofIndoredistrictduring2009-10
and2010-2011byKrishiVigyanKendra,Kasturbagram.
For‘onfarmtrials’,sixinnovativeandreceptivefarmers
wereselectedforconductingthetrials.Areaundereach
trialwas0.25hawiththefourconsiderations,namely
farmer’sperspective,farmer’sparticipation,farmer’s
managementstatusandsuitabilityofsiteassuggested
bySingh (1999).FoliarsprayofBeauveria bassiana
(1x1010conidia/ml)amyco-insecticide@600ml/ha
after30daysand55daysaftertransplantingwereused
asbio-pesticideformanagementofDBM as
recommendedbyInternationalInstituteofTropical
Agriculture(James et al., 2007 andGhos et al., 2007).
Tenpheromonetraps/haofLureofPlutella xylostella
(DBM)werealsoinstalledafter15daysoftransplanting
formonitoringthepresenceofDBMinthefield.The
existingfarmerpracticei.e.regularsprayFipronil0.30
percentGRandflubendiamide39.35percentSCwere
treatedascontrolforcomparison.Similarly07farmers
ofthesamevillagewereselectedforfrontline
demonstrations(eachon0.40haland)during2010-2011.
Afortnightagoofconductingdemonstrations,training
tothefarmerswasimpartedwithrespecttoenvisaged
technologicalintervention.Otherstepslikeselectionof
experimentalsiteandfarmers,layoutofdemonstration,
farmers’participationetc.werefollowedassuggested
byChoudhary (1999).Visitsofthefarmersand
extensionfunctionariesatdemonstrationplotswere
organizedtogetconvincedandforfurtherdissemination
oftheimpartedtechnology.Plot-wiseyielddatawas
recordedfromrecommendedpracticeandfarmer’s
plots.Informationofcostofcultivationwasalsorecorded
foreconomicevaluationintermsofnetprofitearned
andthebenefitcastratio.

RESULTS AND DISCUSSION
Themeanyieldperformanceandeconomicsof

six‘onfarmtrials’duetorecommendedtechnologyand
farmerspracticewereassessed(Table1).Ofthetwo
treatments,recommendedpracticei.e.foliarsprayof
Beauveria bassiana(1x1010conidia/ml)@600ml/ha

werefoundalternate,effectiveandbiologicalmeans
formanagementofDBMincaulifloweroverfarmers’
practice(regularsprayofchemicalinsecticidesi.e.
Fipronil0.30percentGR,spinosad2.5percentSCand
flubendiamide39.35percentSC).Theyieldperformance
ofrecommendedpracticewas230q/hawhichis3.62
percenthighertofarmerpractice(221q/ha).Thecount
ofDBMlarvaepersquaremeterwasfound5.5incase
ofrecommendedpracticewhileitwas6.1infarmers
practice.

Economicsevaluationintermsofgrossexpenditure,
grossreturn,netreturnandBCratio(Table1)clearly
revealedthatthenetreturnsfromtherecommended
practiceweresubstantiallyhigherthanfarmers
practice.Netreturnsfromrecommendedpracticewere
observedtobeRs137208/haincomparisonRs127578
tofarmerspractice,withanadditionalincomeofRs
9630/ha.Thesebenefitscanbeattributedtothe
technologicalinterventionprovidedinonfarmtrial.The
costbenefitratioofrecommendedpractice(5.20)was
alsohigherthanfarmerspractice(4.45).Thus,favorable
cost-benefitratioandhighernetreturnsprovedthe
economicviabilityoftheassessedtechnologyand
convincedthefarmersontheutilityoftechnology
providedatrealfarmingsituation.Similarfindingswere
reportedbyMishra et al., (2007) inonion.Outcome
ofthe‘onfarmtrials’organizedclearlybringsoutthat
thedisseminationofassessedtechnologyisfeasible,
economicallyviableandenvironmentallysafefor
containingDBMincauliflower.Resistanceofmostof
theconventionalinsecticideshasdeveloped(Sun et al.,
1986)duetocontinuouscultivationandshortlifecycle
of14daysandmorethan25generationsofDBMper
year.Thishighlevelselectionpressureandthehigh
fecundityofDBMarekeyfactorswhichmayhave
contributedtothisspeciesdevelopingresistancetoa
widerangeofinsecticidesinthefield(Wright, 2004)
includingnovelinsecticidessuchasSpinosadand
Indoxacarb(Zhao et al., 2006)aswellassomestrain
ofbacterialinsecticideBacillus thruringiensis(Shelton
et al., 2007).Theproblemsofinsecticideresistance

Table 1. Assessment of biological control of Diamondback moth in cauliflower (2009-10)
Yield%increase Countof Costof Gross Net

Treatment Yield(q/ha) overFarmer’s Larvae/m2 cultivation return return B:Cratio
practice (Rs/ha) (Rs/ha) (Rs/ha)

FarmersPractice 221 - 6.1 36763 164341 127578 4.45
Recommendedpractice* 230 3.62 5.5 32963 170166 137203 5.20

*FoliarsprayofBeauveriabassiana(1x1010conidia/ml)@600ml/ha
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aswelltheenvironmentalandconsumerhealthhazards
associatedwithinsecticideresiduesinplantmaterial
havefocusedattentiononalternativemethodsforthe
managementofDBM,hencetheassessmentofbio-
controlagentslike Beauveria bassiana for
incorporationintointegratedpestmanagement
programmeagainstthisinsectisadireneed.The
assessmentcouldconvinceonaccountofitsobvious
advantagesandeffectivemanagementofDBM in
cauliflower.Theseinnovativepracticesshowedsolving
thefarmersproblem,decision-makingandabilityto
modifytheirfarmingpractices.

Onthebasisofoutcomefromassessmentof
recommendedtechnology07frontlinedemonstrations
wereorganizedandtheiryieldperformanceand
economicsduetorecommendedtechnologyandfarmers
practicewereanalyzedandpresented(Table02).

Theyieldperformanceofrecommendedpractice
was219q/hawhichis5.79percenthighertofarmer
practice(207q/ha).ThecountofDBMlarvaepersquare
meterwasfound5.42incaseofrecommendedpractice
whileitwas5.1infarmerspractice.Economics
evaluationintermsofgrossexpenditure,grossreturns,
netreturnsandBCratio(Table02)clearlyrevealed
thatthenetreturnsfromtherecommendedpractice
weresubstantiallyhigherthanfarmerspractice.Net

returnsfromrecommendedpracticewereobservedto
beRs106528/haincomparisonRs98493tofarmers
practice,withanadditionalincomeofRs8035/ha,which
canbeattributedtothetechnologicalintervention
providedinfrontlinedemonstration.Thecostbenefit
ratioofrecommendedpractice(5.29)wasalsohigher
thanfarmerspractice(4.29).Thus,favorablecost
benefitratioandhighernetreturnsprovedtheeconomic
viabilityoftherecommendedtechnologyandconvinced
thefarmersontheutilityoftechnologyprovidedatreal
farmingsituation.
CONCLUSION

Theproblemsofinsecticideresistanceaswellthe
environmentalandconsumerhealthhazardsassociated
withinsecticideresiduesinplantmaterialhavefocused
attentiononalternativemethodsforthemanagement
ofDiamondbackmoth.Onthebasisofresultobtain
fromtheassessmentofonfarmtrialsandanalysisof
resultobtainfromfrontlinedemonstration,itisobvious
thatrecommendedpractice[foliarsprayofBeauveria
bassiana(1x1010conidia/ml)@600ml/ha]wasfound
feasible,economicallyviable,environmentallysafeand
effectivetechnologyformanagementDBM in
cauliflower.
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Table 02. Impact of frontline demonstrations on yield and economics of cauliflower (2010-11)
Treatment Yield Yield%increase Countof Costof Gross Net B:Cratio

(q/ha) overFarmer’s Larvae/m2 cultivation return return
practice (Rs/ha) (Rs/ha) (Rs/ha)

FarmersPractice 207 - 5.42 25621 124114 98493 4.87
Bio-control 219 5.79 5.1 25386 131914 106528 5.29

*FoliarsprayofBeauveriabassiana(1x1010conidia/ml)@600ml/ha
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