Field efficacy of Certain Insecticides against

Fall Armyworm
,Spodopterafrugiperda(J.E.Smith) on Maize

| (Zea mays L.)underPrayagraj Region of India -

ABSTRACT

Afieldexperimentwasconductedduringrabi2022
atCentralResearchFarm SHUATS(SamHigginbottom University of Agriculture, Technology

and Sciences), (SHUATS) Prayagraj, Uttar Pradesh (India) using Randomized Block Design
with eight treatments and replicated thrice. The Result showed that the effects
oflnsecticidesagainstSpodopterafrugiperda,amongthedifferenttreatments,Lowest larval
population of maize fall army worm was recorded in Emamectin benzoate 5SG (1.178),
Lambda cyhalothrin 5EC (1.311) is found to be the next best treatment following Spinosad
45SC (1.445) and Flubendiamide 49.35SC (1.567) is found to be the next effective treatment
, Thiomethoxam 12.6 + Lambda cyhalothrin 9.5ZC (1.700) is found to be the next effective
treatment followed by Chlorantraniliprole 18.5SC (1.833) , Beauveriabassiana5% WP
(2.134) is found to be least effective but comparatively superior over the control, The yields
among the different treatments were significant. The highest yield was recorded in
Emamectin benzoate 5SG (42.5 g/ha) with highest cost benefit ratio of (1:2.42 ) followed by
Lambda cyhalothrin 5EC (40.5 g/ha and 1:2.3) , Spinosad 45SC (37.8 g/ha and 1:1.83) ,
Flubendiamide 49.35SC (31.3 g/ha and 1:1.79 ), Thiomethoxam 12.6 + Lambda cyhalothrin
9.5ZC (29.2 g/ha and 1:1.68 ), Chlorantraniliprole 18.5SC (26.8 g/ha and 1:1.36),
Beauveriabassiana 5% WP (22.4 g/ha and 1:1.24 ) as compared to Control(15 g/ha and
1:1.091).
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1. INTRODUCTION

Maize (Zea mays L.) is important cereal crop grown all over the world as food for human consumption, animal
feed, fodder and as an industrial product. It is an important crop next to rice and wheat grown over a wide range
of geographical and environmental conditions in India as compared to other cereal crops (Anonymous
Among th? ﬁereal crops, due to its highestgenetic yield potential maize is called as “queen of cereals” (Singh et
al., 2012) 231 1t is also known as the "Miracle Crop" becauseof its high solar use efficiency and immense

,2013).
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potential for increased production. About 10 % of the total food grain production in the country is contributed by
themaize [crop|.

area and production of maize, respectively (DACNET| 2020).

In India, areaunder maize crop is 9.63 million hectare with production and productivity of 25.90 million tonesand
2.68 T/ha respectively during 2016-17 (Anon]., 2018).

~| Comment [DAOG6]: Full meaning when first

In India, it was reported for th fir’st time on maize from Shivamogga district (Karnataka) during May-June 2018
(Sharanabasappaet al. 2018) 2 Now, the presence of this pest is reported in all the states of India except in

few northern states (Rakshitet al. 2019) *", where it has been reported to cause damage to maize, sweet corn
and baby corn. Now this pest has spread to many Asian countries (CABI, 2019) M.l Later, it has spread in other
states of India on maize (Mahadevaswamyet al. 2018;Sharanabasappaetal.2018)
[13].\ItwasfirstreportedinMaharashtrainSeptember2018inTandulwadivillage,Solapur districtby thefarmer

GaneshBabar(Khergamker, 2019) ¥,

The term “fall armyworm" comes from their existence of destruction, in which theinfestations will mimic an army
when travelling through | ast agricultural fields by eating
allthegreenmattertheycomeacross(Smith,1797) 24].Itisapolyphagous,gregariousanddisruptivepest

thattargets353plantspeciesfrom76families,with Poaceae(106), Asteraceae( 31 )and Fabaceae (31) families
receiving the bulk of the attacks (Montezanoet al., 2018) 1S, frugiperdainfestations resulted in the yield losses
of 15 to 73 per cent when 55 to 100 per cent of theplants were infested at various stages of development
(Hruska and Gould, 1997) "%,

As FAW is a new invasive pest and focus of research is on the study of
theirincidenceduringtherabiseasonandalsotoassesstheyieldlossesindifferentvarieties of maize and their
management with a different group of insecticides andbiopesticides during the rabiseason is needed.

2. MATERIAL AND METHODS
TheexperimentwasconductedattheexperimentalresearchplotoftheDepartmentofEntomology, CentralResearchF
arm, Sam Higginbottom University of Agriculture TechnologyandSciences,duringtherabiseasonof2022,ina
RandomizedBlockDesignwitheighttreatmentsreplicated

threetimesusingvarietyShivamseedsinaplotsizeof2mx1mataspacingof(60x25cm ) witharecommended
packageofpracticesexcludingplantprotection. Thesoilof theexperimentalsitewaswelldrainedandmediumhigh.
Researchfieldsituatedatat 25.87° North Latitude and 81.15°

Eastlongitudesandatanaltitudeof98meterabovesealevel. The
maximumtemperaturereachesupt047°Cinsummeranddropsdown t02° C in winter.

Pestpopulationwasestimatedbyobservingfiveplantsselected randomly from each treatment for presence of
Larvalpopulationandlarvaeatonedaypriortoinsecticideapplication and at 34 7" and 14" days after each
application.ThepercentinfestationovercontrolagainstFall armyworm
(Spodopterafrugiperda)wascalculatedbyconsideringthemean of three observations recordedat 3 7" and 14"
daysafterfirst and secondspraying.
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Thehealthymarketableyieldobtainedfromdifferenttreatments was collected separately and weighed. The cost
ofinsecticidesusedinthisexperimentwasrecordedduringrabiseason. The cost of Insecticides used was obtained
fromnearby market. The total cost of plant protection consisted ofcost of treatments, sprayer rent and labour
charges for thespray. Therearetwosprays throughout theresearch
periodandtheoverallplantprotectionexpenseswereascalculated. Totalincomewasrealizedbymultiplyingthetotalyi
eldper hectare by the prevailing market price, while the net benefit isobtained by subtracting the total cost of
plant protection
fromtotalincome.Benefitoverthecontrolforeachsprayedtreatmentwasobtainedbysubtractingtheincomeofthecont
rol treatment from that of each sprayed treatment.TheB:Cratio wascalculated by formula:

2.1 BenefitCostRatio

Gross return was calculated by multiplying totalyield with the market price of the produce.
Costbenefitratiobyfollowingformula

Gross return = Marketable yield x Market price
Netreturn =Gross return—Total cost

Grossreturn
Total_ Cost

BenefitcostRatio =

3. RESULTS AND DISCUSSION

Among all the treatments lowest larval population of maize fall army worm was recorded in Emamectin benzoate
5SG (1.178). Similar findings made by Bajracharya et al. (2020) [2], Salunkhe et al. (2022) [18] and Bharadwaj

et al. (2019) [3]. Lambda cyhalothrin 5EC (1.311) is found to be the next best treatment which is in line with the
findings of Deshmukh et al. (2020) [6] and Bharadwaj et al. (2020) [3] they reported that Lambda cyhalothrin

5EC was found most effective in reducing larval population reduction of maize fall army worm as well as
increasing the yield.

Spinosad 45SC (1.445) is found to be the next best treatment which is in line with the findings of Mallapur et al.
(2018) [14]Flubendiamide 49.35SC (1.567) is found to be the next effective treatment which is in line with the
findings of Deshmukh et al. (2020). [6]Thiomethoxam 12.6 + Lambda cyhalothrin 9.5ZC (1.700) is found to be

the next effective treatment which is in line with the findings of Phani et al. (2021) [16] and Salunkhe et al.

(2022) [18]. The result of Chlorantraniliprole 18.5SC (1.833) which is in support with Deshmukh et al. (2020) [6]
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and Bajracharya et al. (2020) [2].Beauveriabassiana 5% WP (2.134) is found to be least effective but
comparatively superior over the control, these findings are supported by Dhobi et al. (2020) [7]

3.1 Cost Benefit ratio and Maize Yield

The yields among the different treatments were significant. The highest yield was recorded in Emamectin
benzoate 5SG (42.5 g/ha) followed by Lambda cyhalothrin 5EC (40.5 g/ha), Spinosad 45SC (37.8 g/ha),
Flubendiamide 49.35SC (31.3 g/ha), Thiomethoxam 12.6 + Lambda cyhalothrin 9.5ZC (29.2 g/ha),
Chlorantraniliprole 18.5SC (26.8 g/ha), Beauveriabassiana 5% WP (22.4 g/ha) as compared to control plot (15
g/ha). These findings are supported by Sangleet. al. (2018) [19], Suthar et al. (2020) [25] and Thumar et al.

(2019) [26].

The increased percent yield over control treatment was different. All the treatments were superior over control.
The highest increased yield over control was recorded in Emamectin benzoate 5SG (27.5 g/ha) followed by
Lambda cyhalothrin 5EC (25.5 g/ha), Spinosad 45SC (22.8 g/ha), Flubendiamide 49.35SC (16.3 g/ha),
Thiomethoxam 12.6 + Lambda cyhalothrin 9.5ZC (14.2 g/ha), Chlorantraniliprole 18.5SC (11.8 g/ha),
Beauveriabassiana 5% WP (7.4 g/ha).
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When cost benefit ratio was worked out, interesting result was achieved. Among the treatments studied, the
best and most economical treatment was Emamectin benzoate 5SG (1:2.42) followed by Lambda cyhalothrin

5EC (1:2.3), Spinosad 45SC (1:1.83), Flubendiamide 49.35SC (1:1.79), Thiomethoxam 12.6 + Lambda cyhalothrin 9.5ZC

(1:1.68), Chlorantraniliprole 18.5SC (1:1.36), Beauveriabassiana 5% WP (1:1.24), as compared to control plot (1:1.091).
These findings are supported by Ahiret al. (2020) Mand Sangleet al. (2018) e,

Table 1: Efficacy of Insecticides against larval population of Spodopterafrugiperda on Maize (overall mean)

S. Larval Population of Spodopterafrugiperda/five plants Yield B:C
No. [Treatments First spray ISecond spray Overall mean |(g/ha |ratio
1 DBS [3DAS |7 DAS |14 DAS [3 DAS [7 DAS |14 DAS )

[T1 |Chlorantraniliprole 18.5SC 3.333 1.733 1.533 [2.000 2.000 [2.000 [1.800 1.833 26.8 [1:1.36
T2 [Thiomethoxam 12.6 + Lamhda 3133 [1.600 (1467 [1.933 [2.267 |1.800 [1.667  [1.700 292 (1168

cyhalothrin 9.5ZC
T3 |Lambda cyhalothrin 5SEC 3.000 1.267 1.133 [1.467 1.933 |1.467 [1.200 1.311 40.5 [1:2.3
T4 |Spinosad 45SC 3.067 1.333 1.267 [1.600 1.800 |1.533 [1.333 1.445 37.8 1:1.83
IT5 |Emamectin benzoate 5%SG 2.800 [1.133 [1.067 [1.267 [1.600 [1.267 [1.133 1.178 42.5 [1:2.42
T6 |Flubendiamide 49.35SC 3.400 1.533 1.333 [1.800 1.267 |1.600 [1.467 1.567 31.3 [1:1.79
[T7 |Beauveriabassiana5% WP 3.467 2.333 1.867 [2.267 1.467 [2.200 [2.000 2.134 22.4 [1:1.24
T8 |Control 3.200 3.467 3.933 14.067 4.067 4.133 14.200 4.033 15 1:1.03

F-test NS S S S NS S S S

S.Ed (3) 0.21 0.14 0.15 1[0.16 0.16 [0.17 [0.15 0.10

C.D.(P=0.5) 0.306 0.312 [0.345 0.373 [0.323 0.238

\
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4. CONCLUSION

From the analysis of the present findings, it can be concludedthat Lowest larval population of maize fall army worm was
recorded in Emamectin benzoate 5SG (1.178).;Lambda cyhalothrin 5EC (1.311) is found to be the next best treatment
following Spinosad 45SC (1.445).andFlubendiamide 49.35SC (1.567) is found to be the next effective treatment
,Thiomethoxam 12.6 + Lambda cyhalothrin 9.5ZC (1.700) is found to be the next effective treatment followed by
Chlorantraniliprole 18.5SC (1.833)|;Beauveriabassiana5% WP (2.134) is found to be least effective but comparatively

superior over the control.; The yields among the different treatments were significant. The highest yield was recorded in
Emamectin benzoate 5SG (42.5 g/ha) with highest cost benefit ratio of (1:2.42 ) followed by Lambda cyhalothrin 5SEC
(40.5 g/ha and 1:2.3),, [Spinosad 45SC (37.8 g/ha and 1:1.83 ) , Flubendiamide 49.35SC (31.3 g/ha and 1:1.79 ),
Thiomethoxam 12.6 + Lambda cyhalothrin 9.5ZC (29.2 g/ha and 1:1.68 ), Chlorantraniliprole 18.5SC (26.8 g/ha and
1:1.36 ), Beauveriabassiana 5% WP (22.4 g/ha and 1:1.24 ) as compared to Control(15 g/ha and 1:1.091),|
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