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ABSTRACT

The field trial was conducted in Central Research Farm (CRF) at SHUATS,
Prayagraj,duringKharif-2021-
22.ExperimentwaslaidoutinRBD (RandomizedBlockDesign)replicatedthrice with seven
treatments. Viz., TiIndoxacarb 14.5%EC, T,Flubendiamide 39.5%SC, TsEmamectin benzoate
5%SG, T4Bacillus  thuringiensis5 % WP, TsSpinosad 45%  SC,  TgNeem
0il4%, T;Clorantraniliprole18.5 %SC,(Tg)untreated
Controlwastestedtocomparethepercentfruitinfestation  against  Helicoverpaarmigeraand  their
influences on yield of Tomato. The lowest fruitinfestation and besteconomical treatment was
recoreded in Spinosad 45 SCfollowed bylndoxacarb 14.5% SC, Clorantraniliprole 185 %
SC,Emamectin benzoate 5%
SG,Flubendiamide39.5%SC, Bacillusthuringenesis5%WPNeemoil4%andascomparedtocontrol Tg Theh
ighestyieldwasobtainedinSpinosad45SC(260g/ha)followedbylndoxacarb14.5%SC(245g/ha),Clor
antraniliprole 185 % SC (225¢g/ha), Emamectin benzoate 5%SG (200g/ha) Flubendiamide
39.5%SC(185¢g/ha),Bacillusthuringenesis5%WP(163g/ha)Neemoil4%(149g/ha)andascomparedtocontro
ITs (80g/ha). After calculating the benefit cost ratio of different treatments highest B:C ratio
ofdifferent treatments was observed Spinosad 45SC (1:8.8) followed by Indoxacarb
14.5%SC(1:8.3),Chlorantraniliprole18.5%SC(1:7.6),Neemoil (1:7.2),Emamectinbenzoate5%SG
(1:6.8),Flubendiamide39.5%SC(1:6.3),Bacillusthuringenesis(1:5.6),ascomparedtocontrol Tg(1:2.8

)having thelowestB:Cratio.

Keywords:Botanicals, Chemicalinsecticide,Cost-benefitratio,Helicoverpaarmigera,

Spinosad, Tomato.
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INTRODUCTION

Tomato(SolanumlycopersicumMill.), belongingtofamily Solanaceae isthemostimportant
vegetable grown widely both for fresh market and processing. It is said to be a nativeof tropical
America. Tomato is the world’s largest vegetable crop after potato and sweet potatoand It is a
warm season crop. It is grown as an off-season vegetable in the hills of India andfarmers fetch
good income after sending their produce in the plains from June to
September. TomatosuppliesvitaminCandaddsvarietyofcoloursandflavourstothefoods.

Theareaundervegetablecultivationinthecountryisabout9,542inthousandhaandtheproducti
on is about 169478in thousand million tons. Tomato is being cultivated in
808.54thousandhaproducing19696.92thousandMT(Horticultural StatisticsataGlance2020).

The major producing states of tomato in India are Madhya Pradesh, Karnataka,
Odisha,West Bengal, Chhattisgarh, Andhra Pradesh, Uttar Pradesh and Bihar. The highest
tomatocultivating states is Madhya Pradesh in area about 100.2 thousand ha and production is
about3102thousandM Thut thehighestproductivitywasoccupiedbyHimachal
Pradeshwith41.663tha.

Tomato crop is being damaged by a total of 41 insect- pests species belonging to
21familieswhichincludesthedefoliators(Spodopteralitura,Monoleptaandrawesi,andAtractomorp
hacrenulate), leaf miner (Liriomyzatrifolii) sucking insect-pests (Bemisiatabaci,Aphis gossypii,
Myzuspersicae and Nezaraviridula) stem feeders,
EuzopheraperticellaandLeucinodesorbonalisand ~ fruit  borers,  Helicoverpaarmigeraand
OthreisFullonica(Eudocimafullonic)(Reddy andkumar2004).

The tomato fruit borer (Helicoverpaarmigera, Hubner)iskeypest as itattacks
thecashablepartoftheplanti.e.,fruits.Yieldlossesintomatoduetotomatofruitborerisestimatedaroun
d 22 to38%inIndia(Dhandapanietal.,2003).

Pesticides produced from natural products have been recently attracting the attention
ofmanyscientiststoavoidtheproblemscausedbysyntheticcompounds. Theyarehighlyinterestedin
their chemical constituents and biological properties. Organic production of perishable
foodsseems to be the best alternative with least health hazards in keeping harmony with the
nature.Many indigenous plant extracts have been tried and recommended for insect-pests
managementin different field crops Kumar et al., 2012; Shah et al., 2013), which is safer to
environment,naturalenemies,humansandother

animalsalongwithlowtomoderatemammaliantoxicity.
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MATERIALSANDMETHODS

The experiment was conducted during Kharifseason 2021 at Central Research
Farm(CRF),SHUATS,Prayagraj (U.P). The study was laid out in a Randomized Block
Design(RBD) which was replicated thrice. Each main block was divided into 8 sub-plots of 2m
X 2msize with maintaining 25cm borders asbunds and treatments wereassigned randomly
Thespraying of botanical and conventional insecticides were applied at the initial incidence of
fruitborerwithtwoconsecutivesprays.Allthesprayingwasdonebyusingahandsprayeratl5daysinter
vals.TheinsecticidesandbiopesticidesincludeT; Indoxacarb14.5%EC, T,Flubendiamide39.5%SC,
TsEmamectinbenzoate5%SG, T4Bacillusthuringiensis5%WP, TsSpinosad45%SC, TsNeem
0il4%, T;Clorantraniliprole18.5%SCandTguntreatedControl

Observations:

Observation were recorded on the number of larvae per 5 plants in 2m length at
differentlocations of all treatments were randomly selected and total number of larva were
recorded oneday before application and 14™ days after application in each treatment. The result

obtained wasconvertedintopercentlarvalpopulationandreductionpercentwithfollowingformula.

Larvalpopulation=  No.oflarvae/5plants

%Fruitinfestation=No.ofinfestedfruitsy]1(Q
Totalno.of fruits

BenefitCostRatio

Costeffectivenessofeachtreatmentwasassessedbasedonnetreturns.Net
returnofeachtreatment worked out by deducting total cost of the treatment from gross returns.

Total cost ofproductionincludedbothcultivationaswellasplantprotectioncharges.

Grossreturn =~ = Marketable yield X Market

priceNetreturn = Grossreturn—Totalcost

BenefitCostRatio=GrossReturnsx] 00

TotalCost
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RESULTSANDDISCUSSION

The data on the per cent fruit infestation of fruit borer on mean 3", 7" and 14" day
afterfirst spray revealed that all treatments were significantly superior over control. Among all
thetreatments lowest per cent fruit infestation of fruit borer was recorded inIndoxacarb 14.5%
SC(25.85)followedby,Spinosad45%SC(26.43),Chlorantranilprole
18.5%SC(26.49),Flubendiamide 39.5% SC (28.75), Emamectin benzoate 5%SG
(32.10)Bacillus thuringiensis5% WP (35.38) andNeem oil 4 % EC (37.45) was found to be
least effective than all thetreatmentsandissignificantlysuperioroverthecontrol.

The data on the per cent fruit infestation of fruit borer on mean 3, 7" and 14™ day
aftersecondsprayrevealedthatalltreatmentsweresignificantlysuperiorovercontrol. Amongallthetre
atments lowest per cent fruit infestation of fruit borer was recorded inSpinosad 45%
SC(18.76),followedbylndoxacarb14.5%SC(19.89),Chlorantranilprole18.5%SC(20.37),
Emamectin benzoate 5% SG (22.52), Flubendamide 39.5% SC (26.86), Bacillus
thuringiensis5%WP(29.25),andNeemoil4%(30.61)wasfoundtobeleasteffectivethanal lthetreatm

entsand issignificantlysuperioroverthecontrol.

Allthe treatmentswerefoundtobesignificantlysuperiorto controlinreducing
fruitinfestation. TheminimumlarvalpopulationwererecordedinSpinosad45SC. Theseresultsweresimilartoth
efindingsreportedoyGhoshetal.,(2010),RoopaandKumar(2014), KumarandSarada(2015),Indoxacarbf
oundtobenexteffectivetreatmentanditsresultsweresupportedbyReddyetal.,(2021),Singhetal.,(2017),Chlor
antraniliprole18.5SCfound tobenexteffectivetreatmentanditsresultsweresupportedoyDeshmukhet  al.,
(2010),Ambuleet al., (2015), Regmiet al., (2018). Emamectin benzoate found tobe next best
effective  treatments.  This  results were similar  finding of Khademulet
al.,(2020)FlubendiamidefoundtobenexteffectivetreatmentsanditresultsaresupportedbyKubendr
anetal., (2008).
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Table 1: Effect of selected insecticides, Bacillus thuringenesisand Neem oil against tomato fruit borer,
Helicoverpaarmigera(Hubner)ontomatoduring Kharif2021.

PercentoffruitinfestationH.armigera

S.No. Treatments Firstspray Secondspray Overall (\(;i/ﬂ;) Ea:t(i:o
1DBS| 3DAS | 7DAS | 14DAS | MEAN | 3DAS | 7DAS [14DAS|MEAN Mean

T1 |Indoxacarb14.5%EC 314 | 2744 | 20.36 | 29.79 | 25.86 | 22.15 | 14.18 | 23.35| 19.81 | 22.83 | 245 1:8.3
T2 |Flubendiamide39.5%SC 334 | 3019 | 2319 | 3291 | 28.76 | 30.03 | 21.61 | 28.94 | 2686 | 27.81 | 185 1:6.3
T3 |Emamectinbenzoate5%SG 354 | 3347 | 2592 | 36.44 | 32.10 | 25.47 | 17.16 | 24.94 | 2240 | 27.25 | 200 1:6.8
T4 [Bacillusthuringiensis5%WP 3.64 | 38.47 | 27.77 | 3991 | 3538 | 32.36 | 23.74 | 31.67 | 29.25| 3231 | 163 1:5.6
T5  [Spinosad45%SC 3.04 | 2669 | 21.61 | 3099 | 26.43 | 21.15 | 14.44 | 20.70 | 1881 | 22.62 | 260 1:8.8
T6 [Neem 0il4% 3.71 | 38.44 | 30.89 | 43.03 | 37.45 | 3450 | 2491 | 3242 | 3061 | 34.03 | 149 1:7.2
T7  [Clorantraniliprole18.5%SC 3.26 | 29.30 | 20.47 | 29.72 | 26.49 | 23.27 | 1587 | 22.86 | 20.66 | 2357 | 225 1:7.6
T8 Control 453 | 7355 | 7535 | 77.83 | 7557 | 83.13 | 85.89 | 90.89 | 86.63 | 81.10 80 1:2.83
F-test NS S S S S S S S S S | | -

S.Ed.(¢) 0.243 | 21.72 | 26.05 | 22.64 | 23.44 | 28.88 | 34.03 | 13.30 | 31.89

C.D(P=0.05) NS 5.66 6.76 7.85 3.58 6.18 6.31 | 6.18 | 3.68
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Theyield amongthe treatments wassignificant. Thehighestyield wasrecorded inSpinosad
45% SC (260g/ha) followed by Indoxacarb 14.5% SC (245g/ha),
Clorantraniliprole18.5%SC(225q/ha), Emamectinbenzoate5%SG(200qg/ha),Flubendiamide39.5%
SC(185q/ha),Bacillus thuringiensis5% WP (163g/ha), Neem oil 4% EC (149g/ha) as compared
to To
control(80g/ha).Whenthebenefitcostratiowasworkedout,interestingresultswasachieved. Amongthe
treatment
studiedthebestandmosteconomicaltreatmentwasSpinosad45%SC(1:8.8),Indoxacarb14.5%SC(1:8.
3),followedbyChlorantraniliprole18.5%SC(1:7.6),Neemoil4%
EC(1:7.2)Emamectin benzoate 5%SG(1:6.8), Flubendiamide
39.5%SC(1:6.3),Bacillusthuringiensis5%WP(1:5.6)ascomparedtocontrol To(1:2.83).

Highest yield (260g/ha) and Cost: Benefit Ratio (1:8.8) was obtained from the
Spinosadtreated plots and lowest (80g/ha) in untreated control plot. Similar findings made by
Nitharwalet al.,(2017)whoreportedthattheSpinosad45%SCis
thebestandmosteconomicaltreatment.Recordedyield(260g/ha)and
costbenefitratio(1:1.88). KumarandSarada(2015)reported thatthecosteffectiveness offlubendiamide39.5
% SCwashighwiththecostbenefitratio.Recordedyield(185g/ha)andcostbenefitratio(1:6.3).

CONCLUSION:

It was concluded that among all the treatments in Spinosad 45%SC proved to be the
besttreatment which is followed by Emamectin benzoate5%SG, Indoxacarb 14.5%SC
Flubendiamide480SC,Chlorantraniliprole18.5%SC, Neem oil , and Bacillus
thuringenesisUntreated control inmanaging Helicoverpaarmigerareduction. Recommended dose
of chemicals may be useful

indevisingproperintegratedpestmanagementstrategyagainstfruitborerofTomato.



UNDER PEER REVIEW

REFERENCES

Ambule, R.Shinde, A., Patil, T. andDinesh, C.U.L.(2015).Relative efficacy of
newerinsecticides
againstHelicoverpaarmigera(Hubner)intomatounderSouthGujaratcondition. International
JournalofPlantProtection,8(2):250-255

Deshmukh, S.G., Sureja, B.V., Jethva, D.M. and Chatar, V.P. (2010).Field efficacy
ofdifferentinsecticidesagainstHelicoverpaarmigera(Hubner)infestingchickpea.LegumeR
esearch, 33(4):269- 273.

Dhandapani N, UmeshchandraRS, and Murugan (2003) M. Bio— intensive pest
management(BIPM)inmajorvegetablecrops:anindianperspective.FoodAgricultureandEnv
ironment,1(2):333-3398.

Ghosh, A., Chatterjee, M. and Roy, A. (2010).Bio-efficacy of Spinosad tomato fruit
borer(HelicoverpaarmigeraHub.)(Lepidoptera:Noctuidae)anditsnaturalenemies.Journalof
HorticultureandForestry,2(5):108-111.

HorticulturalStatisticsataGlance(2020).

Khademul, MD.l.,Howlader, M.T.H. and Ahmed, K.S. (2020). Management of
Helicoverpaarmigera(Hubner) infesting tomato using bio-pesticides under field
condition and itseffectontomatoyield.JournalofBangladeshAgricultureUniversity,18(1):1-
5.

Kubendran,D.,Bojan,V.andKuttalam,S.(2008).Evaluationofflubendiamide480SCagainsttomot
ofruitborerHelicoverpaarmigera(Hubner).Pestology.32(10)54-57.

Kumar, S. G. V. and Sarada O. (2015) Field efficacy and economics of some new
insecticidemolecules against lepidopteran caterpillars in chickpea.International

Quarterly JournalofLifeSciences,(2):153-158

Nitharwal, R. S, Kumar, A, Jat, S. L. and Chula M.P (2017) Efficacy of newer
moleculesagainst
grampodborer,Helicoverpaarmigera(Hub.)onchickpea(CicerarietinumL.).

JournalofPharmacognosyandPhytochemistry6(4):1224-1227.

Reddy, N.A. and Kumar, C. T. A., (2004).A study on correlation between abiotic factors
andincidence of tomato fruit borer, Helicoverpaarmigera(Hub.) (Lepidoptera:

Noctuidae).MysoreJournalofAgriculturalSciences,38:417-421.



UNDER PEER REVIEW

Reddy, R.D., Kumar A. and Sai K.P., (2021).Field efficacy of some insecticides
againsttomato fruit borer, Helicoverpaarmigera(Hubner). Journal of Entomology and
ZoologyStudies,9(1):1434-1436

Regmi,R.,Poudel,S.,Regmi, R.C. andPoudel, S.,(2018).Efficacyofcommercialinsecticidefor the
management of tomato fruit borer, Helicoverpaarmigerahubner, on tomato
inchitwan,nepalJournalofAgricultureandForestryUniversity,2:127-131.

Roopa,M.andKumar, C.T.,(2014).Bio-efficacy ofnewinsecticide molecules againstcapsicum
fruit Borer,Helicoverpaarmigera(HUBNER)GlobalJournal
ofBiology,AgricultureandHealth Science,3(3):219-221.

Shah, J. A, Inayatullah, M., Sohail, K., Shah, S. F., Shah, S., Igbal, T. And Sarhad,
M.U.,(2013).Efficacyofbotanicalextractsandachemicalpesticideagainsttomatofruitworm,
HelicoverpaarmigeraJournalofAgriculture,29, No.1.

Singh, N., Dotasara, S. K., Kherwa, B. and Singh, S. (2017). Management of tomato
fruitborer by incorporating newer and biorational insecticides.Journal of Entomology
andZoologyStudies,5(2):1403-1408.



