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Comparative efficacy and economics of selected chemicals and neem oil 

against gram pod borer [Helicoverpaarmigera (Hubner)] on cowpea 

[Vignaunguiculata (L.) Walp.] 

 
ABSTRACT 

A field trail was conducted at Naini, PrayagrajduringKharifseason 2022. Eight 

treatmentswereevaluatedagainstHelicoverpaarmigerai.e.Spinosad45%SC,Chlorantraniliprole 

18.5 % SC, Halfdose of Spinosad 45% SC + Neem oil 5% , Indoxacarb 14.5% SC 

,Imidacloprid 18.5% SC , Neem oil 5% ,Half dose of Imidacloprid 18.5% SC + Neem oil 

5%anduntreated Control. Results revealed that, among the different treatments lowest 

larvalpopulation of cowpea pod borer was recorded in Chlorantraniliprole18.5 % SC 

(1.300).Indoxacarb 14.5% SC (1.467) was found to be the next besttreatment followed by 

Halfdose of Spinosad 45% SC +Neem oil 5% (1.678), Half dose of Imidacloprid 18.5% SC 

+Neem oil 5% (1.823), Spinosad 45% SC (1.945), Imidacloprid 18.5% SC (2.055) 

whereasNeem oil 5% (2.334) was found to beleast effective against this pest. 

ThebestandmosteconomicaltreatmentwasChlorantraniliprole18.5 % SC (1:3.63) 

followedbyIndoxacarb14.5% SC (1:3.41).Theyield ofplottreatedwith Chlorantraniliprole18.5 

% SC with(17.40 q/ha) followed by Indoxacarb14.5%SC(16.22 q/ha),Half dose of Spinosad 

45% SC+Neemoil 5% (14.90 q/ha), Half dose of Imidacloprid18.5%SC +Neemoil5% (12.68 

q/ha), Spinosad 45% SC(11.86 q/ha), Imidacloprid 18.5%SC(11.10 q/ha) and Neemoil 5% 

(10 q/ha) ascomparedtountreated control (8.20 q/ha). 

Keywords:Cost-Benefitratio,Efficacy,Helicoverpaarmigera,Insecticides,Larvalpopulation. 

 

Introduction 

Cowpea (Vignaunguiculata) is an important pulse crop which can be cultivated 

throughoutthe year. It is one of the most ancient food crops known to man. It is cultivated 

for green 

podsasvegetablesorforgrainorforfodderpurposes.Theyarehighlyphotosensitive,latematuring 

and are characterized by trailing growth habit associated with heavy 

spreadingbranches.Theindeterminategrowthhabitmakesitdifficulttofitintoanysuccessfulmulti

croppingsystems(Binduetal.,2011)[6].Cowpea,Vignaunguiculata(L.),isanimportant grain 
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legume grown in the tropicswhere it constitutes a valuable source of proteinin the diets of 

millions of people. Cowpea is a diploid with 2n = 22 and a genome size ofabout620 million 

basepairs(Boukeret al., 

2019)[7].Itisdroughttolerantlikealllegumes.Cowpearequiresatemperature of not less than 20℃ 

with an optimum range of 18- 32℃ for good growth anddevelopment. Cowpea is just 

gaining prominence and gradually graduating to being a majorfactor among crops that 

aregrown in thezone(Bayei andBanta, 2021)[3]. 

The grain contains 26.61 percent protein, 3.99 percent lipid, 56.24percent carbohydrates, 

8.60 percent moisture, 3.84 percent ash, 1.38 percent crude fibre, 1.51percent 

grossenergy,and54.85percentnitrogenfreeextract(KumarandTayde,2017)[14].Rough 

estimates indicate that annual global production is around 2 mt from an area of 5m.ha.India 

accounts for about 0.5 mt production from around 1.5 m.ha. In India, the major areaunder 

grain cowpea is mainly confined to the states of Uttar Pradesh, Karnataka, Tamil 

Nadu,Andhra Pradesh and Kerala where, it is mainly sown as a mixed crop with other pulses 

andcereals (Kumar and Tayde, 2017)[14]. The major insect pests attacking cowpea are pod 

borer Helicoverpaarmigera, leaf 

feedingcaterpillarSpodopteraexigua(Hubner),blackcutwormAgrotisipsilon,aphidAphiscracci

voraand semilooperAutographanigrisigna. Gram Pod borer Helicoverpaarmigera(Hubner) 

(Lepidoptera: Noctuidae) is one of the major insect pests of cowpea and has greateconomic 

importance.Helicoverpaarmigera(Lepidoptera,Noctuidae)isthe mostseriouspest harboring 

over 181 plant species belonging to 45 families (Aliet al., 2009)[2].A single caterpillar of this 

insect can damage 25-40 pods. Itcauses on average 30-40% damage to podsthat can increase 

upto80-90% under favourableenvironmental conditions (Chithralekaet al., 2018)[8]. 

Conventionallyfarmers are using various types of synthetic chemical insecticides to 

controlgrampodborer.The repeated use of systemic insecticides alone has resulted in the 

development of resistancein the insect pest, and disturbance to the agro-ecosystem by 

affecting the non-target 

ones.Farmerslargelyfollowthechemicalmethodasitgivesquickresults.Highfrequencyapplicatio

n is the common scenario. Howeverthese chemicals in many cases invited 

theproblemsofpesticideresistance,resurgence,secondarypestoutbreak,environmentalcontamin

ation,residualtoxicity,phytotoxicityandtoxicitytobeneficialorganismslikepredator and 

parasitoids as well as disturbance in homeostasis of natural population.Therefore, keeping in 

view the above facts the present investigation was carried outwith the aim to develop a new 
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management strategy for control of pest at farmer’s farmeconomically. 

 

Materials and methods: 

The experiment wasconductedat theexperimental researchplot of the 

DepartmentofEntomology, Central Research Farm (CRF), Sam Higginbottom University of 

AgricultureTechnology And Sciences, during the Kharif  season of 2022, in a Randomized 

BlockDesign (RBD) with seven treatments anduntreated control were replicated three times 

usingvariety Ankurgomati seeds in a plot size of 2m×1m at a spacing of 30cm × 15cm with 

arecommended package of practices excluding plant protection. The soil of the 

experimentalsite was well drained and medium high. Research field situated at 25027” North 

latitude80005”Eastlongitudesandatanaltitudeof98 

meterabovesealevel.Themaximumtemperature reaches upto470C in summeranddrops 

downto20C inwinter. 

Pestpopulationwasestimatedbyobservingfiveplantsselectedrandomlyfromeachtreatment 

forpresenceof egg masses and larvaeat oneday prior to insecticide applicationandat3rd, 

7thand14thdaysaftereachapplication.Thelarval population overcontrolagainst pod borer (H. 

armigera) was calculated by considering the mean of three observationsrecordedat3rd, 

7thand14thdays afterfirst andsecond spraying. 

The healthy marketable yield obtained from different treatments was collected separately 

andweighed. The cost of insecticides used in this experiment was recorded during Kharif 

season.Thecostofbotanicalsusedwasobtainedfromnearbymarket.Thetotalcostofplantprotectio

n consisted of cost of treatments, sprayer rent and labour chargesfor the spray.There are two 

sprays throughout the research period and the overall plant protection expenseswas 

calculated. Total income was realized by multiplying the total yield per hectare by 

theprevailing market price, while the net benefit is obtained by subtracting the total cost of 

plantprotectionfromtotalincome.Benefitoverthecontrolforeachsprayedtreatmentwasobtainedb

ysubtractingtheincomeofthecontroltreatmentfromthatofeachsprayedtreatment.TheC:Bratiowa

scalculatedbyformula: 

Grossreturn =Marketable yield×Marketprice 
 
Cost:BenefitRatio=Grossreturn 

Totalcostofcultivation 
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Results and discussion 

The results of the field trail with insecticides revealed that among the insecticides treated 

against gram podborer after first spray Chlorantraniliprole18.5%SC(1.689) was found 

significantly superior in reducing the larval population which was followed by Indoxacarb 

14.5%SC (1.889) was found to be the next best treatment followed byHalf dose 

ofSpinosad45%SC+Neemoil5% (2.045), Half dose 

ofImidacloprid18.5%SC+Neemoil5%(2.200),Spinosad45%SC (2.289), Imidacloprid18.5%SC 

(2.400) and Neemoil5% (2.622). After second spray, all the insecticides were found superior 

over untreated control. The overall mean analysis showed that Chlorantraniliprole18.5%SC 

(0.911) and Indoxacarb14.5%SC(1.044) were significantly superior than other treatments 

followed by Half dose of Spinosad45%SC+Neemoil5%(1.311),Half dose 

ofImidacloprid18.5%SC 

+Neemoil5%(1.444),Spinosad45%SC(1.600),Imidacloprid18.5%SC(1.711)whereasNeemoil5

%(2.045). The treatments were found to be statistically at par with each other. 

Chlorantraniliprole was found to reduce thegram podborer larval population to a tune of 

(1.300). Regarding the yield of cowpea, Chlorantraniliprole registeredsignificantly higher 

yield (17.40 q/ha) andC:B ratio of 3.63 (Table1.). The present finding is in line with 

observation on field application of Chlorantraniliprole18.5%SC0.5ml/l against cowpea 

podborer and recordedlowest larval population in cowpea (Upadhyayetal.,  2020[23], Patilet 

al., 2018[17],Santhosh and Kumar, 2022[20] and Ranietal., 2018[18]). 

Indoxacarb14.5%SC,Spinosad45%SC+Neemoil5%,Half dose ofImidacloprid18.5%SC+Neem 

oil5%,Spinosad45%SC,Imidacloprid18.5%SCalong withNeemoil5% was found effective in 

reducing larval population(Meenaet al., 2018[15],Gautamet al., 2018[10], Bharti et al., 2015[4], 

Singhetal., 2014[22], Deshmukhet al., 2010[9]andJagtapet al., 2020[12]). Present finding is in 

conformity withKonda and Kumar (2022)[13] who reported that the (2.334)performed as the 

effective botanical in reducing the highest percent of larval population and also reported that 

yield and quality parameters recorded, were higher in treated plots compared to control plots. 

 

Sreekanthet al. (2014)[21]who reported maximum control of gram podborer with the 

application of Chlorantraniliprole followed by Indoxacarb14.5%SC. 
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GayathriandKumar(2021)[11]who reported that Chlorantraniliprole gave the best 

performance withminimum (1.300) number of larvae followed by Indoxacarb 14.5%SC 

(1.467 larvae), which were at par with each other. The efficacy of newer insecticide for the 

management ofHelicoverpaarmigera, most effective wasHalf dose of 

Spinosad45%SC+Neemoil5% followed by Half dose ofImidacloprid18.5%SC+Neemoil5% 

reported by (Abbas et al., 2021[1]andBhatiet al., 2020[5]). 

Maximum cost benefit ratio (1:3.63) was obtained in Chlorantraniliprole18.5%SC which was 

supported by Upadhyayetal.(2020)[23]who reported that Chlorantraniliprole recorded the 

highest yield. The next cost benefit ratio obtained in the 

treatmentIndoxacarb14.5%SC(1:3.41) was supported by Sai et al. (2021)[19]. Theleastcost 

benefitratiowasobservedinNeemoil5% (1:2.09)similarfindingsmadebyMoosan and Kumar 

(2022)[16]butsuperiorascompared tocontrolplot(1:1.91). 

From the above discussionit may be concluded that among the tested insecticides, 

Chlorantraniliprole18.5%SC may be recommended for most and economic and effective 

management ofgram podborer, Helicoverpaarmigeraon cowpea. 
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TABLE 1. Efficacy ofcertaininsecticidesagainstlarvalpopulationofgram podborer on cowpea (overallmean) 

 

S.No. 

 

      Treatments 

Larval PopulationofH. armigera/fiveplants  

Yield  

(q/ha) 

 

C:B ratio                                 First spray             Second spray Overall                                                                                                           
mean 

 1DBS 3DAS 7DAS 14DAS 3DAS 7DAS 14DAS 

T1 Spinosad45%SC 
2.800 2.467 2.133 2.267  

2.067 
 
1.200 

 
1.533 

1.945 11.86 1:2.52 

T2 Chlorantraniliprole 
18.5%SC 2.667 1.933 1.533 1.600  

1.267 
 
0.667 

 
0.800     1.300 17.40 1:3.63 

T3 Half dose of 
Spinosad45%SC+Neem
oil5% 

2.867 2.200 1.867 2.067  
1.667 1.067  

1.200 
1.678 

14.90 1:3.03 

T4 Indoxacarb14.5%SC 2.933 2.067 1.733 1.867  
1.400 

 
0.800 

 
0.933 

1.467 
16.22 1:3.41 

T5 Imidacloprid18.5% SC 
3.000 2.533 2.267 2.400 

2.133  
1.400 

 
1.600 

2.055  
11.10 

 
1:2.35 

T6 Neemoil5% 2.933 2.733 2.467 2.667 2.467  
1.800 

 
1.867 

2.334 
10 1:2.09 

T7 Half dose 
ofImidacloprid18.5%
SC+Neemoil5% 

2.800 2.400 
2.067 

2.133 
1.800 1.133  

1.400 
1.823 12.68 1:2.62 

T8 Control 3.067 3.200 3.333 3.467 3.600  
3.733 

 
4.133 

3.578 8.20 1:1.91 

 F-test 
NS S S S 

S S S S   

 S. Ed (±) 0.0324 0.089 0.077 0.073 0.068  
0.057 

 
0.068     0.251 

  

 C.D. (P = 0.5)  0.193 0.164 0.153 0.150 0.121  
0.143 

0.067   Comment [K70]: Modification and arrangement 



 

7 
 

Conclusion 

From the analysis of the present findings, it can be concluded that Chlorantraniliprole 18.5 % SC 

(1.300)is more effective in controllinglarval population of gram pod borer in cowpea followed by 

Indoxacarb 14.5% SC (1.467) was found to be the next best treatment followed by Half dose of 

Spinosad 45% SC + Neem oil 5% (1.678), Half dose of Imidacloprid 18.5% SC + Neem oil 5% 

(1.823), Spinosad 45% SC (1.945), Imidacloprid 18.5% SC (2.055) and Neem oil 5% (2.334) in 

managing Helicoverpaarmigera. Among the treatments studied, Chlorantraniliprole 18.5 % SC 

gave the highest cost benefit ratio (1:3.63) and marketing yield (17.40 q/ha) followed by 

Indoxacarb 14.5% SC (1:3.41 and 16.22 q/ha), Half dose of Spinosad 45% SC + Neem oil 5% 

(1:3.03 and 14.90 q/ha), Half dose of Imidacloprid 18.5% SC + Neem oil 5% (1:2.62 and 12.68 

q/ha), Spinosad 45% SC (1:2.52 and 11.86 q/ha),  Imidacloprid 18.5%SC (1:2.35 and 11.10 q/ha) 

and Neem oil 5% (1:2.09 and 10 q/ha) as such more trials are required infuture to validate the 

findings. 
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