Field Efficacy and Economics Certain
Chemicals and Botanical against Fall
Armyworm, [(Spodoptera frugiperda
(J.E. smith.)] on Maize (Zea mays)

ABSTRACT

The present investigation was carried out in a Randomized Block Designhaving 3 replications and 8

treatments (seven insecticides and one control) duringKharif seasenr2023 conductedat the (CRF)
CentralResearchFarm,Sam Higginbottom University ofAgriculture, Technology and Seienees;

of effectiveness was observed in Chlorantraniliprole 18.5% (3.25)

BSpinosad45SC(3.46)=isfoundtobethenextbesttreatmentfollowedbyl ambda-cyhalothrin

5%EC+Chlorantraniliprole18.5%SC(3.99) >follewed>followedEmamectinbenzoate5%SG(4.16)
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>Lambda-cyhalothrin 5% EC (4.44) >followed by Flubendiamide.39.35% SC (4.87) > Neem oil 1500
ppm(5.18)isfoundtobeleasteffectivebutcomparativelysuperioroverthecontrol. Among all the
treatments| the most economical treatment and highest BenefitGostBenefit-Cost ratio was recorded
in Chlorantraniliprole18.5% SC with of (1:2:96) followed by Spinosad 45 SC (1:2.82), Lambda-
cyhalothrin5%EC+Chlorantraniliprole18.5%SC(1:2.60), Emamectinbenzoate 5%SG(1:2.53),
Lambda-cyhalothrin 5%EC(1:2.36), Flubendiamide 39.35% SC (1:1.81), Neem oil 1500ppm (1:1.74)

respectively as compared to untreated Gentrel-controlplot (1:152).
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[ e S

1. INTRODUCTION

Maize (Zea mays L.) is. an important cereal crop grown al-ever—the—werldworldwide as food for
humanconsumption,animalfeed,fodder,andasanindustrialproduct.lthasthehighestgenetic yield potential
among cereals. Among the cereal crops, due to its highest genetic yield potential globally, Maize is
also known as the “gueen of cereals”. It is also known as the "Miracle Crop" because of its high solar
use efficiency and.immense potential for increased production. (Panigrahi et al., 2023).

Globally India ranks‘sixth in global maize production and fifteenth position in its productivity in the
world;, contributing.to 2.4 pereentpercent of world production with almost a 5 pereentpercent share in
world harvested area It is cultivated on nearly 150 million hectares in about 160 countries having
wider-diversity of soil, climate, biodiversity, and management practices. It contributes 36% (782 MT) in
the global grain production. (Sangleet al., 2020).“India produced 31.51 million tonnes in an area of 9.9
million hectares in 2020-21, whereas in khari—Kharif2021-22, maize production was 21.24 million
tonnes (1st advance estimates) in anarea-6£8.15 million hectares”. (Panigrahi et al., 2023).

The area of cultivation under maize in irdia-Indiais9.47millionhectareswithproductionof 28.72 million
tonnes and with average productivity of 3032 kg per hectare during 2017-18 (Bharadwaj et al., 2020).
A general view of the pest problem in maize in india-Indiareveals that this crop is attacked several-by
severalrumber—ef pests stemborers,armyworm(Mythimnaseparata) and Helicoverpaarmigera. Out of
these pests, the maize fall armyworm, Spodoptera frugiperdais considered to be the most destructive
and hasbecomeagreatthreatfertomaizecultivation.
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frugiperda(Noctuidae:Lepidoptera)hasbecomeagreatthreatformaizecultivation.
Thefastandwidewidespreadspreadofthis pest is mainly attributed to its strong flying ability, higher
fecundity, and polyphagous nature having an _ample number of alternate hosts coupled with the
availability of host crops throughout the year (Mallapur et al., 2019).

It is also reported to cause major damage to economically important Damage due to this pest attack
can reduce corn grain yield by up to 34 per——eentpercent in
Brazil,20to50pereentpercentininafricaAfricahasthepotentialtocausemaize yield losses in a range from
8.3 t0 20.6m tonnes per annum, in the absence of any control methods (Day et al., 2017).

The bio-pesticides play an important role in insect pest management by their various inhibitory actions
on insect physiology and behavior. They are the best alternative to chemical Insecticides against Fall
armywerm-armywormson maize They are locally available, relatively cheap, biodegradable, ‘and easy
to handle. They are bringing about the balance back to the ecosystem. As the-agriculture shift
shiftstoward organic farming-the-erganicfarming, they have much better scope.in the-management
tactics. (Warghatet al.,2019)

2. MATERIALS AND METHODS

The present investigation was conducted at the experimental research plot of the Department of
Entomology,CentralResearchFarm,SamHigginbottomUniversityofAgricultureTechnology and
Sciences, during the Kharifseasen of 2023, in a Randomized Block®Design (RBD) with eight
treatmentsand three replicationsusingvarietyKomalseedsinaplotsizeof2mx1mataspacing of60 cmx20
cmwitharecommendedpackageofpracticesexcludingplantprotection. Thesoil of the experimental site

was well-drained and medivm-highmedium-high.

The pestpopulatlonwasestlmatedbyobservmgflvepIantsselectedrandomlyfromeachtreatment for
presence of larvae at-one day priertebefore insecticide application and at-onthe 3, 7th, and 14th
days  aftereachapplication. ThelarvalpopulatlonovercontrolagamstralIarmywormwascalculated by
considering the mean of three observations recorded at-onthe 3rd 7th and 14th days after firstand
second spraying.

2.1Data Collection
2.1.1 Larval population

The observation of maize faII armyworm Iarval population and damaged plants was recorded 1lday
before spraying and on the . 37" and 14™ days after insecticidal application. The observation will be
recorded on randomly seleet-selected5 plants in each plot. At harvest, the grain yield per plot was
recorded and:converted:into Q/ha for comparison.

The. result—resultsobtained are converted into percent plant damage werk—eutworkout using the
fellewingfollowingformula.
Number of larvae

Mean larval population =

5randomly plant selected
2.2 CostBenefitCost-Benefit Ratio

Based on the yield data, the gross returns and net returns were calculated for each treatment. Gross
returns were calculated by multiplying the total yield with-bythe market price of the predueeproduct.
The ratio of gross return and cost of cultivation will be werk-workedfor each treatment and was used
as a benefit: cost ratio (BCR) to compare the performance of different treatments. BenfitThe benefit-
cost-eest ratio was calculated by using the following equation.

Grossreturn=MarketableyieldxMarketprice
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Netreturn=Grossreturn—Totalcost

Gross returns

B: C Ratio =
atto Total Cost

(ThuppukondaandKumar2022)
Where, BCR = Benefit Cost Ratio
3. RESULTS

Thedata on the mean (3", 7™ and 14" DAS) population of Spodoptera frugiperdaafter the. first spray
revealedthatallthetreatmentsexceptuntreatedcontrolareeffective. Amongallthetreatments lowest
population was recorded in Chlorantraniliprole @ 18.5% EC (4.4). Spinosad 45 SC (4.63)was foundto
bethenext best treatment followed by Lambda cyhalothrin@2.5% EC +
Chlorantraniliprole@18.5%EC(4.95),Emamectinbenzoate@5%SG(5.1);Lambda
cyhalothrin@2.5%EC(5.23),Flubendiamide39.35%EC(5.23)andNeemoil1500ppm(5.8)« was found to
be least effective but comparatively superior over the control.

The data on the population of Spodoptera frugiperdaon the second spray revealed that all the
treatments were significantly superior ewver—tothe .control. "' Among all the treatments, in
Chlorantraniliprole @ 18.5% EC (2.09). Spinosad 45 SC (2.29) was:found to be the next best

treatment followed—followedby Lambda——eyhalothrinlambda-cyhalothrin @ 25% EC +
Chlorantraniliprole @ 18.5% EC (3.02), Emamegctin- Emamectinbenzoate @ 5% SG (3.22), Lambda

eyhalethrinLambda-cyhalothrin @ 2.5% EC (3.64),
Flubendiamide39.35%EC(4.27)andNeemoil 1500ppm(4.55)wasfoundtobeleasteffective but

comparatively superior over the control.

The yields among the different treatments: were significant. The highest yield was recorded in
Chlorantraniliprole @ 18.5% EC (51.52 g/ha). Spinosad 45 SC (45.40 g/ha) was found to be the next
best treatment followed by Lambda cyhalothrin. @ 2.5% EC + Chlorantraniliprole @ 18.5% EC (46
g/ha), Emamectin benzoate @ 5% SG (40 gha), Lambda cyhalothrin @ 2.5%
EC(37g/ha),Flubendiamide39.35%EC(35.18g/ha)andNeemoil1500ppm(28.82g/ha)as compared to
control plot (22.26 g/ha):

Whenthe costbenefitcost-benefitratiowasworkedout,an
interestingresultwasachieved.Amongthetreatments
studied,thebestandmosteconomicaltreatmentwasChlorantraniliprole@18.5%EC(1:2.96). Spinosad 45
SC (1:2.82) was found to be the next best treatment followed by Lambda—eyhalothrinLambda-
cyhalothrin @. 2.5% EC< + Chlorantraniliprole @ 18.5% EC (1:2.60), Emamectin benzoate @
5%SG(1:2.53),LambdacyhalethrinLambda-
cyhalothrin@2.5%EC(1:2.36),Flubendiamide39.35%EC(1:1.81) and Neem oil 1500 ppm (1:1.74) as
compared to control plot (1:1.52). (Table 3).

Tablel.
EfficacyofcertainchemicalsandbiopesticidesagainstlarvalpopulationofSpodopterafrugiperdaon
maizeafter(15tspray)

NumberoflarvalarvaeSpodopterafrugiperda/fiveplants

Treatments Treatments 1DBS 3rdDAS 7thDAS 14thDAS Overall

no. mean

T1 Spinosad45SC 5.93 4.6 3.8 4.2 4.63

T2 Chlorantraniliprole 5.86 4.26 3.46 4 4.40
18.5%SC

T3 Emamectinbenzoate5%SG  6.33 5.06 4.33 4.66 5.10
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T4 Lambda-cyhalothrin5%EC 5.8 48 4.73 4.46 4.95
+Chlorantraniliprole
18.5%SC
T5 Flubendiamide 5.8 5.6 513 5.33 5.47
39.35%SC
T6 Lambda- cyhalothrin5s%EC  6.13 5.26 4.53 5 5.23
T7 Neemoil 5.93 6.2 54 5.66 5.80
1500ppm
To Control 6 6.26 6.6 5.77 6.16
F-test NS S S S S
S.Ed(*) 0.22 0.18 0.16 0.21
C.D.(P=0.05) 0.46 0.390 0.347 . 0.367
S =
7
miDBS m3DAS =7 DAS 14 DA5 = Oversllmean | |
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.Efficacyofcertainchemicalsandbiopesticidesagainstlarvalpopulationof
Spodopterafrugiperdaonmaizeafter(2nd spray)

| NumberoflarvalarvaeSpodopterafrugiperdalfiveplants
ra

No.oft.  Treatments 3 7"DAS  14™DAS  Overalmean
DAS

T1 Spinosad45SC 2.86 18 22 2.29

T2 Chlorantraniliprole 18.5%SC 28 1.6 1.86 2.09

T3 Emamectinbenzoate 5%SG 3.73 2.73 3.2 3.22

T4 Lambda-cyhalothrin 5%EC 3.53 253 3 3.02

+Chlorantraniliprole 18.5%SC




Numberoflarvae

T5 Flubendiamide 4.6 4 4.2 4.27
39.35%SC
T6 Lambda-cyhalothrin 5%EC 413 3.26 353 3.64
T7 Neemoil 4.93 4.26 4.46 4.55
1500ppm
TO Control 7 7.13 7.33 7.15
F-test S S S S
S.Ed(¥) 1.03 1.22 0.19 1.17
C.D.(P=0.05) 0.398 0.366 0.413 0.406
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Table3.Economicsofcultivation

SNS.N Treatments Yield Costof Total cost of Common Treatment Net Total cost
(g/ha) yield / yield®) cost (%) cost (%) Return ® S:B:Cratio
® ®)
T1 Spinosad45 SC 45.40 1800 81720 26222 2737 52761 28959 1:2.82
T2 Chlorantraniliprole 18.5%SC 51.52 1800 92736 26222 5040 61474 31262 1:2.96
T3 Emamectin benzoate 5%SG 40 1800 72000 26222 2236 43542 28458 1:2.53
T4 Lambda-cyhalothrin 5%EC + 46 1800 82800 26222 5525 51053 31747 1:2.60
Chlorantraniliprole 18.5%SC

T5 Flubendiamide 39.35%SC 35.18 1800 63324 26222 8645 28457 34867 1:1.81
T6 Lambda- cyhalothrin 5%EC 37 1800 66600 26222 1885 38493 28107 1:2.36
T7 Neem oil 1500ppm 28.82 1800 51876 26222 3500 22154 29722 1:1.74
TO Control 22.26 1800 40068 26222 13846 26222 1:1.52







4. DISCUSSION

In the present research work.the lowest percent of maize fall armyworm population was recorded in T,
Chlorantraniliprole @18.5% EC (3.25%) Similar findings were made by Baurtetet al., (2017), Triboniet
al., (2019) and Viteri et al., (2019) who reported that T, Chlorantraniliprole @ 18.5%EC was the most
effective treatment indicating recorded lowest population of fall armyworm (Spodoptera frugiperda).
Followed by T, Spinosad 45% SC (3.46) was the most
effectivetreatmentinreducingthepopulationofS.frugiperdawhichisinlinewiththefindings of Belay et al.,
(2012), Sharma et al., (2018) and Rebeca et al., (2018).

In the present research work, lowest percent of maize fall armyworm population was recorded in T,
Chlorantraniliprole@18.5%EC(51.50qg/ha)thesefindingsweresupportedby Bharadwajet al., (2020),
Dileep et al., (2020) and Jeyarajan et al., (2021) followed by T, Spinosad 45% SC (45:50 g/ha) these
findings were supported by Siddhartha et al., (2019) and Sharma et al., (2018), T, ambda
eyhalethrinLambda-cyhalothrin @ 2.5% EC + Chlorantraniliprole@ 18.5% EC (46.g/ha.) and T;
Emamectin benzoate @ 5% SG (40 g/ha) these findings were supported; by Mallapur et al.,
(2019)andRebecaetal.,(2018).Thenextbesttreatmentwas TeLambdaeyhalethrinl ambda-
cyhalothrin@2.5%EC (37 g/ha) which is in line with the similar findings of Ingavale (2021) and
Nboyineet al., (2020). T sFlubendiamide @ 39.35 SC (35.18 g/ha) which is'in line with the similar
findings of Sangleetal.,(2020),Deshmukh etal.,(2018)andRameshandTayde(2022).

Whenthe _ cost-benefit  ratiowasworkedout,  aninterestingresultwasachieved.Amongthetreatments
studied,thebestandmosteconomicaltreatmentwas T,Chlorantraniliprole@18.5%EC(1:2.96). T
Spinosad 45 SC (1:2.82) was found to be the next'best treatment followed by T,Lambda
eyhalethrinLambda-cyhalothrin @ 2.5% EC + Chlorantraniliprole @ 18.5% EC (1:2.60), TsEmamectin

benzoate @ 5%SG(1:2.53), Te Lambdaeyhalethrnlambda-cyhalothrin@2.5%EC(1:2.36),

TsFlubendiamide39.35%EC(1:1.81) and T; Neem 0il‘1500 ppm.(1:1.74) as compared to control plot
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5. CONCLUSION another).

Fromtheanalysisofthepresentfindings of the field efficacy of certain chemicals and botanicals against
fall armyworm [(Spodoptera frugiperda)] ‘on. maize zea maize (Linn.):itcanbeconcludedthat
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followed by T; Spinosad 45% SC, T; inLambda-cyhalothrin @
Chlorantraniliprole @ 18:5% EC, T:Emamectin benzoate@5%SG, TsLambda-cyhalothrin@2.5%EC,
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numbers in the conclusion.

Among the treatments studied was T, Chlorantraniliprole @ 18.5% EC (1:2.96 and 51.52 g/ha.). T,
Spinosad 45,SC (1:2.82 and-45.40 g/ha.) was found to be the next best treatment followed by
T,Lambda—eyhalethrinl ambda-cyhalothrin @ 2.5% EC + Chlorantraniliprole @ 18.5% EC (1:2.60 and
469/ha.), T; Emamectin benzoate @ 5% SG (1:2.53and 40 g/ha.), T¢ Lambda cyhalothrin @ 2.5% EC
(1:2.36 and 37q/ha.);. TsFlubendiamide 39.35% EC (1:1.81 and 35.18 g/ha) and T; Neem oil 1500
ppm (1:1.74 and.28.82 g/ha.) as compared to control plot (1:1.52 and 22.26 g/ha.). as such more trials
are required in future to validate the ﬁlndlngs‘ [ Comment [SS17]: Please mention a list of any }

future line of works for subsequent researchers
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