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INTRODUCTION 
Among seven continents of globe, mango, Mangifera indica (Linn.) is grown in 85 countries, of 
there, 63 developing countries produce more than 1000 metric tons mango per year. Asia and 
specifically India is most productive region of mango, which has the top position with 54% of 98% 
production of Asia (Srivastava, 1998; FAOSTAT, 2006). The decreased production of mango is due 
to the incidence of various insect pests. Of various pests, mango leafhoppers are the most 
destructive and economically important pests, which cause 25-60 per cent loss in yield (Hiremath 
and Hiremath, 1994). There are two species of mango leafhoppers, namely Idioscopus clypealis 
(Leth.) and Amritodus atkinsoni (Leth.), which are most abundant familiar in different parts of India 
(Dwivedi et al., 2003). These hoppers damage mango crop by sucking the sap from tender shoots, 
leaves and inflorescence, which results in flowers shriveling, turning brown and ultimately 
affecting the fruit setting. In another way, hoppers also secrete honeydew, which attracts the 
development of sooty mould on leaves, branches and fruits in moist weather. On heavy infestation, 
mould covers whole plant with a black coating and prevents photosynthesis that results in 
dropping of immature fruits (Butani, 1993). Injury to fruits is also caused by insertion of ovipositor 
for egg laying by the female hoppers (Srivastava, 1997). It is feasible for gardeners and farmers of 
our country to reduce incidence of these hoppers and control them by using various insecticides. 
This review is an attempt to wrap up all the literature on management of mango leafhoppers 
through various chemical insecticides and biopesticides.  

ABSTRACT 
Mango production is not up to the mark in our country due to the incidence of various insect pests. Of various 
pests, mango leafhoppers are the most destructive and economically important pests, which cause 25-60 per 
cent loss in yield. Initially Sulphur and Pyrethrum dusts were used to control mango leafhoppers. Later 
pyrophosphoramide, Endrin, Diazinon, Parathion, Endosulfan, Carbaryl, Dimethoate were used by various 
workers for management of hoppers in the field. Application of Parathion (0.02%), followed by Endosulfan 
and Carbaryl (0.1%) was found more effective than Dimethoate (0.1%). In another study 0.4% Carbaryl was 
reported to be better than Endosulfan (0.9%), Phosphamidon (0.09%), Fenitrothion (0.15%) and Malathion 
(0.25%) in dealing with these insects. Imidacloprid was effective in reducing the hopper population to almost 
zero. Dimethoate (0.03%) and carbaryl (0.10%) were reported to be the most effective insecticides, followed 
by lambda cyhalothrin (0.004%). Cartap hydrochloride (0.05%) and endosulfan (0.05%) were reported to 
remain effective only up to 7th day of the application, whereas neem (0.15%) was found least effective. The 
maximum per cent reduction in hopper population over untreated check was reported in the order of acephate 
> fenvalerate > marshal > applaud > etofenprox > RIL 18 > standard 2 > danitol. The superior efficacy of the 
new insecticides Imidacloprid 0.05% and Acetamiprid 0.005% were found effective to check the hopper 
populations up to 15 to 20 days; whereas among conventional insecticides Acephate 0.01% and Endosulfan 
0.07% were found effective to check the hopper population up to 8-10 days only. Profenophos 0.05% and 
Thiodicarb were less effective against Mango hoppers. Among the biopesticides, M. anisoplae, V. lecanii, B. 
bassiana and NSKE, were reported equally effective in reducing the mango hopper population. Among the 
botanicals neem oil and pungam oil at 1% were found effective and superior to NSE 5%. Lecanicillium lecanii, 
an entomopathogen (1.15%WP) was found superior in controlling the mango hopper under field conditions. 
Keywords: Mango leafhoppers, Idioscopus clypealis, Amritodus atkinsoni, Insecticides, Biopesticides, 
Entomopathogens 



Varshney 
 

Asian Journal of Agriculture & Life Sciences        ~ 2 ~                                                                               Vol. 9(3): July 2024 

INITIAL ATTEMPTS 
In the earlier times entomologist used sulphur dustings, kerosene oil, pyrethrum dust and smoke 
to control mango leafhoppers in mango orchards but did not achieve great success. Distant (1908) 
initiated the first ever chemical control of hoppers by using a mixture of soap, tobacco, sulphur and 
kerosine oil; however he could not obtain any fruitful results. Fletcher (1914) found that hopper 
infestation reduced considerably, if smoke is regularly produced in orchards. Ballard (1915) for the 
first time successfully controlled the hoppers by the use of fish oil soap. Hussain and Pruthi (1921) 
used sulphur and suggested 3 times sulphur dusting at fortnightly intervals during flowering to 
control mango leafhoppers. Kannan (1925) used pyrethrum dust for control of mango leaf hoppers. 
 
INSECTICIDES USED FOR MANAGEMENT OF MANGO LEAFHOPPER 
Later on scientists applied various chemical insecticides for successful management of mango 
leafhoppers in the field, which include Endrin, Diazinon, Endosulphan, Carbaryl, Dimethoate, 
Parathion and Malathion etc. De and Dutta (1955) suggested the use of pyrophosphoramide 
(Schradan), a systemic insecticide at 0.4% concentration against mango leafhoppers. Sen and 
Chaudhary (1961) suggested the use of Endrin (0.04%) to control mango leaf hoppers successfully. 
The field of Endrin treated trees was observed to be resistant, four times higher than that of 
untreated trees. Atwal (1963) recommended the use of Diazinon (0.2%) and Endrin (0.02%) 
sprays for leaf hoppers in Punjab. Chari et al. (1969) reported that under North Indian climatic 
conditions, application of Parathion (0.02%), followed by Endosulfan and Carbaryl (0.1%) was 
more effective than Dimethoate (0.1%).  
Bindra et al. (1972) studied comparative efficacy of various chemicals against Idioscopus clypealis 
(Leth.) and found 0.4% Carbaryl to be better than Endosulfan (0.9%), Phosphamidon (0.09%), 
Fenitrothion (0.15%) and Malathion (0.25%) in dealing with these insects. Sathiyanandan et al. 
(1972) confirmed the superiority of Carbaryl for the control of leafhoppers. Butani (1974) 
suggested the spray of phosphamidon, Diazinon or Monocrotophos all at 0.03% and observed that 
these chemicals controlled the hopper infestation efficaciously. Prashad and Bagle (1979) reported 
that mango hoppers could also be controlled by spraying Fenvalerate (0.025%). Tandon and Lal 
(1979) and Tandon and Srivastava (1980) compared the efficacy of 0.12% permethrin with other 
conventional insecticides and found that the pyrethroid was quite effective in controlling the 
hoppers.  
Yazdani and Mehto (1980) tested 8 insecticides against Amritodus atkinsoni (Leth.) and reported 
that Dimethoate at 0.5Kg/Hectare was 1.67 times more efficacious than Methyl parathion. 
Naseeruddin et al. (1982) found Fenvalerate (0.01%) and Permethrin (0.02%) to be highly 
effective. Patil (1982) also got excellent control of mango hoppers by spraying Permethrin (0.01%). 
Shah et al. (1983) evaluated effective dose of Monocrotophos for the control of mango leafhopper-
Amritodus atkinsoni (Leth.), using injection method, as well as they compared it with foliar spraying 
method. Shukla and Prasad (1984) observed that systemic insecticides such as Dimethoate 
(0.05%), Monocrotophos (0.05%) and Phosphamidon (0.15%) were most effective, followed by 
synthetic pyrethroid like Permethrin (0.02%), Fenvalerate (0.02%) and Cypermethrin (0.02%) 
against hopper population. Datar (1985) worked on the synthetic pyrethroids in the control of 
mango hopper Amritodus atkinsoni (Leth.) and found the lowest hopper count in plants sprayed 
with Fenvalerate at 0.01%, followed by Bromphos ethyl, Carbaryl and Decamethrin. Kumar et al. 
(1985) worked on efficacy of some insecticides against hopper complex on mango and recorded 
that in laboratory Dimeton-S-methyl gave quick-down effect, followed by Monocrotophos and 
Carbaryl. Khaire et al. (1986) observed spectacular reduction in hopper population by spraying 
with 0.004% Fluvalinate followed by 0.01% Fenvalerate. Nachiappan and Baskaran (1986) worked 
on field evaluation of certain insecticidal sprays against mango leafhoppers and found that 
Endosulfan (0.035%), Phosalone (0.08%) and Carbaryl (0.01%) were more effective to control the 
population of mango leafhoppers. Chandrasekaran et al. (1988) evaluated 12 insecticides in the 
form of spray against Idioscopus spp. on mango. Monocrotophos, Phosphamidon, Dimethoate and 
Carbaryl, applied during the flowering period were observed to be effective. Shah et al. (1988) 
found 20 ppm permethrin and 10ppm Fenvalerate effective against Amritodus atkinsoni (Leth.). 
Hiremath and Hugar (1989) carried out field studies to determine the effect of Dimethoate, 
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Phosphamidon by injecting them during off season to control mango leafhoppers and found it 
effective.  
Srivastava et al. (1993) tested Neem products against mango hoppers and reported that oil based 
Neem was more effective than the kernel based concentrate. Mishra and Chaudhary (1996) 
conducted field studies to determine the efficacy of Monocrotophos, Dimethoate, Quinalphos, 
Carbaryl and Endosulfan for the control of Amritodus atkinsoni (Leth.) in India. Verghese (1998) 
screened Imidacloprid for its efficacy against the mango hoppers-Idioscopus nagpurensis (Pruthi) 
and Idioscopus niveosparsus (Leth.). The results showed that imidacloprid was effective in reducing 
the hopper population to almost zero. In his next work Verghese (2000) tested lambdacyhalothrin, 
imidacloprid, and azadirachtin for the control of Idioscopus niveosparsus (Leth.). He conducted two 
experiments one each on mango varieties, Alphanso and Bangampalli at Bangalore. Results of both 
experiments showed that imidacloprid (0.2 - 0.8 ml/litre) and lambda-cyhalothrin (0.5 ml/litre) 
were effective and comparable with the standard monocrotophos (1 ml/litre). 
Arora et al. (2003) studied comparative efficacy of various insecticides against mango hoppers. 
They evaluated endosulfan 35 EC, catlap hydrochloride 50 SP, lambda cyhalothrin 5 EC, neem 30 
EC, carbaryl 50 WP and dimethoate 30 EC for the control of hoppers on Dashehri. And found that 
all these insecticides were effective in controlling the hopper population. Dimethoate (0.03%) and 
carbaryl (0.10%) were proved to be the most effective insecticides, followed by lambda cyhalothrin 
(0.004%). Cartap hydrochloride (0.05%) and endosulfan (0.05%) remained effective only up to 7th 
day of the application, whereas neem (0.15%) was found least effective. It could be concluded that 
dimethoate 30 EC (0.03%), carbaryl 50 WP (0.10%) and lambda cyhalothrin 5 EC (0.004%) could 
be recommended for the control of hoppers in mango orchards. Patel et al. (2003) reported the 
significant superiority of thiamethoxam 0.025% spray to two lower (25 and 37.5 g.a.i./ha) doses of 
thiamethoxam by having significant prevention of population build up of hopper after 3 days of 
spray against Amritodus atkinsoni. Kumar et al. (2005) reported that imidacloprid (0.005%), 
thiamethoxam (0.0084%), profenophos (0.1%) and lambda-cyhalothrin (0.003%) were effective in 
controlling hopper complex on Alphanso mango in South Gujarat. Jeyarani et al. (2006) studied the 
efficacy of certain newer insecticides against mango hoppers. The population of hoppers was 
significantly lower (<50 %) in all the insecticides treated plots as compared to untreated check. On 
21st day after the first round of insecticide application, the reduction in the population of hoppers 
was maximum (84.62 %) in the trees treated with acephate 75 SP. Considering the efficacy of 
insecticides on 21st day after second round of insecticide application, the maximum per cent 
reduction over untreated check was in the order of acephate > fenvalerate > marshal > applaud > 
etofenprox > RIL 18 > standard 2 > danitol. Bhaskar et al. (2007) recorded imidacloprid 0.05% and 
acetamiprid 0.005% were highly effective with least number 0.74 and 1.26 of hoppers with more 
per cent reduction over control was 96.56 and 94.39 respectively. The next best insecticidal 
treatment was Acephate 0.1% (3.14 with 85.71 per cent reduction over control). Least effective 
insecticidal treatments were Endosulfan 0.07%, Thiodicarb 0.01% and Profenofos 0.05% with 
59.97, 51.33, and 39.01 per cent reduction over control respectively. The superior efficacy of the 
new insecticides Imidacloprid 0.05% and Acetamiprid 0.005% were found effective to check the 
hopper populations up to 15 to 20 days. Whereas in conventional insecticides Acephate 0.01% and 
Endosulfan 0.07% were found effective to check the hopper population up to 8-10 days only. 
Profenophos 0.05% and Thiodicarb were less effective against Mango hoppers. Samanta et al. 
(2009) recorded lowest mean hopper population (4.53) and highest yield (180 fruits/tree & 72 kg/ 
tree) as well as highest cost-benefit ratio (2.89) in thiamethoxam 0.016% treatment followed by 
imidacloprid 0.01%. All the treatments were significantly superior in reducing hopper population 
as well as increasing yield as compared to untreated control.  
Qureshi et al. (2011) reported that thiamethoxam and imidacloprid reduced the populations of 
nymphs and adults of mango leaf hoppers and scale insects. No significant difference was observed 
in mango production except for the higher rate (12 g/tree) of thiamethoxam, where fruit number 
was significantly higher than all other treatments. Ray et al. (2011) reported that module 
consisting imidacloprid was a most superior over all the treatments, followed by NSKE and 
endosulfan was found most effective in reducing hopper population (1.55 per panicle) with 
maximum fruit yield, 219.10 Kg/tree followed by the treatment module consisting the use of 
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thiamethoxam, azadirachtin and ethofenprox (3.55 hoppers per panicle) with fruit yield, 175.20 
Kg/tree. All the treatment modules were significantly superior to the control in reducing mango 
hopper population. Ningthoujam and Kumar (2012) studied the Influence of monocrotophos, 
imidacloprid, dimethoate, carbaryl and endosulfan insecticides on mango hoppers and spiders on 
Mango. Imidacloprid was reported to reduce the hopper population. Monocrotophos and 
dimethoate were found to be highly toxic to spiders. Rathod and Borad (2013) observed that 
evaluated newer and conventional insecticides against mango hopper, Amritodus atkinsoni 
infesting mango and found the insecticides viz., imidacloprid (0.0053%), thiamethoxam (0.0075%), 
acetamiprid (0.005%) and fipronil (0.0075%) were found effective in checking the hoppers 
population. In their next work Ray et al. (2013) recorded on efficacy of pest management modules 
against mango hopper, Amritodus atkinsoni, Leth on mango. 
The results showed that module 4 (first spray at panicle emergence with Spinosad, second spray of 
Thiamethoxam after 21 days of 1st spray and third spray (need based) of Neem Azal when fruits 
were at pea size) was found to be most effective in reducing (5.13 hoppers/panicle/week, 63%) 
mango hopper population. This was followed by module 3 (first spray of Thiamethoxam at panicle 
emergence, second spray of Profenophos after 21 days of 1st spray and third spray (need based) of 
Carbaryl when fruits were at pea size) (5.84 hoppers / panicle/week, 58%). While maximum 
(113.68 / 100 panicle) fruit set per 100 panicle at marble stage was recorded in module 4. 
Considering yield and cost-benefit ratio against management of mango hopper, module 4 (88.20 
kg/tree, 49%) was found most economical and it was followed by module 3 (80.38 kg/tree, 45%).  
 
RECENT EXPERIMENTS 
In the last decade various workers tested newer chemical insecticides along with biopesticides and 
entomopathogens for successfully managing the mango leafhoppers. The chemical insecticides 
include acephate, thiamethoxam, imidacloprid, lambda cyhalothrin, acetamaprid, buprofezin, 
pymetrozine, spinosad, abamectin and acetamiprid etc. Among the biopesticides, M. anisoplae, V. 
lecanii, B. bassiana and NSKE were reported equally effective in reducing the mango hopper 
population. The botanicals tested during the experiments, included limonene, neem oil and 
pungam oil at 1% and found effective in managing the mango leafhoppers.  The efficacy of the 
entomopathogenic fungus Lecanicillium lecanii 1.15%WP in managing the mango hopper was also 
found superior. Kaushik et al. (2014) reported that the imidacloprid was most effective and 
significantly superior in reducing the hopper population (97.6%) as well as increasing fruit yield 
(the highest yield being 79.10 kg tree-1) followed by carbaryl with reduction in hopper population 
of 88.31% and fruit yield of 67.05 kg tree-1. The respective values for reduction in hopper 
population in endosulfan, thiodicarb, monocrotophos and profenophos were 87.16, 83.73, 82.54 
and 77.35 per cent and those for mango fruit yield being 63.62, 55.70, 52.70 and 49.25 kg tree-1. 
Azadirachtin was least effective among insecticides with 65.21% reduction in hopper population 
and fruit yield of 43.28 kg tree-1. Bana et al., (2015) worked on Integrated Pest Management 
modules against mango hopper. 
The lowest population (3.81 hoppers /twig or panicle) was recorded in Module-V [first spray of 
acephate at panicle emergence stage followed by second spray (21 days after first spray) with 
spinosad and third need based spray of carbaryl] and it was at par with Module-III (4.35 hoppers 
/twig or panicle) [first spray of thiamethoxam at panicle emergence stage followed by second 
spray (21 days after first spray) of profenophos and third need based spray of carbaryl] and 
module IV [first spray of spinosad at panicle emergence stage followed by second spray (21 days 
after first spray) with thiamethoxam and third need based spray of Neem Azal] (4.91 hoppers/twig 
or panicle). There was significant difference in fruit drop indicating lowest fruit drop in M-III 
(41.12 %) which was at par with M V (41.77 %) and M-I (42.45%). Fruits set at harvest stage were 
highest in M-V (244 /100 panicles) which was at par with M-III (236.75 / 100 panicles). Sarode 
and Mohite (2016) evaluated newer insecticides for control of mango hoppers, the studies revealed 
that imidacloprid was found to be most effective in reducing mango hopper which was on par with 
thiamethoxam and lambda cyhalothrin. Among the biopesticides, M. anisoplae, V. lecanii, B. 
bassiana and NSKE, were reported equally effective in reducing the mango hopper population.  
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Chaudhari et al. (2017) tried some pesticides, entomopathogens and botanicals and found that 
imidacloprid 17.8 SL @ 0.007% was proved to be the best pesticide treatments with maximum 
mortality of the hoppers. Thiomethoxam 25 WG @ 0.0025% was the next best pesticide. Malathion 
0.075% was found least effective among chemicals pesticides tested. Among the botanicals neem 
oil and pungam oil at 1% were found effective and superior to NSE 5%. Lecanicillium lecanii, an 
entomopathogen (1.15%WP) was found superior in controlling the mango hopper under field 
conditions. 
Sharanabasappa et al. (2018) conducted a field experiment on the efficacy of different insecticides 
against mango leafhoppers and reported that dinotefuron 20 SG was the best the treatment causing 
significant mortality of nymphs and adults, followed by imidacloprid 70 WG and acetamaprid 20 SP 
against leafhoppers. The next best insecticides were buprofezin 25 SC, thiamethoxam 25 WG, and 
imdidacloprid 17.8 SL. Mohapatra et al. (2019) tested various insecticides against mango 
leafhopper Amritodus atkinsoni (Leth.). Of the eight evaluated insecticides thiamethoxam 12.6% + 
lambda-cyhalothrin 9.5% ZC, thiamethoxam 25 WG and acephate 50% + imidacloprid 1.8% SP 
were found the most effective in reducing the incidence of A. atkinsoni. However, buprofezin 15% + 
acephate 35% WP, acetamiprid 20 SP and buprofezin 25 SC were found mediocre in their 
effectiveness. Ferdous and Jahan (2020) evaluated efficacy of four insecticides viz., pymetrozine, 
spinosad, abamectin and acetamiprid and three botanicals viz., karanj oil, limonene and neem seed 
kernel extract against the mango hopper Idioscopus clypealis,. Pymetrozine was found to be most 
effective against both nymphs and adults of hoppers, followed by acetamiprid. Among botanicals, 
limonene was the most effective. 
Prashanthi et al. (2021) conducted an experiment to evaluate the efficacy of nine insecticides viz., 
Dinotefuron 20 SG @ 0.3 g/l, Buprofezin (15%) + Acephate (35%) WP @ 2.5 g/l, Flonicamid 50 WG 
@ 0.4 g/l, Imidacloprid (40%) + Ethiprole (40%) 80 WG @ 0.6 g/l, Lambda Cyhalothrin 5 EC @ 2.0 
ml/l, Spinosad 480 SC @ 0.3 ml/l, Thiamethoxam (12.6%) + Lambda Cyhalothrin (9.5%) 247 ZC @ 
1.0 ml/l, Pymetrozine 50 WG @ 0.6 g/l, Imidacloprid 17.8 SL @ 0.3 ml/l along with an untreated 
control. Pooled efficacies of these treatments revealed that Imidacloprid (40%) + Ethiprole (40%) 
80 WG @ 0.6 g/l and Thiamethoxam (12.6%) + Lambda Cyhalothrin (9.5%) 247 ZC @ 1.0 ml/l have 
resulted in 95.68 and 94.88 per cent reduction of leafhopper population over control (ROC), 
respectively and were proved to be the most effective treatments followed by Buprofezin (15%) + 
Acephate (35%) WP @ 2.5 g/l (92.54 % ROC). Rajkumar et al. (2022) studied the efficacy of the 
different insecticides and bio-rationals on mango leafhoppers. The total ten treatments were 
selected including biorationals, which were Pymetrozine 50 WG 0.6 g, Thiamethoxam 25 WG 2 g, 
Dinotefuran 20 SG 0.2 g, Flonicamid 50 WG 0.4 g, Tolfenpyrad 15 EC 1.5 ml, Lecanicillium lecani 
1x108 cfu/1g, Beauveria bassiana 1 x 108 cfu / 2g, Azadirachtin 1500 ppm 2 ml, Lambda 
cyhalothrin 5 EC 0.5 ml and Untreated check. In the year 2015-16 most effective insecticide was 
tolfenpyrad 15 EC causing 92.34% reduction leafhopper population, followed by flonicamide 50 
WG causing 89.84% reduction, dinotefuran 20 SG with 88.30% reduction in hopper population. 
Azadirachtin (70.91% reduction), B. bassiana (69.15% reduction) and L. lecanii (69.10%reduction) 
were found to be least effective. Similarly, during the next year, tolfenpyrad 15 EC (91.48%), 
followed by flonicamid 50 WG (91.08%) and dinotefuran 20SG (88.25%) were found effective in 
reducing the hopper population. B. bassiana (71.50%), L. lecanii (69.94%) and azadirachtin 
(69.25%) were proved to be least effective. Hence, the insecticide tolfenpyrad 15 EC @ 1.5 ml per 
litre of water found promising in effective management of mango leafhoppers. Arya et al. (2023) 
evaluated various chemical pesticides, entomopathogens, and botanicals against mango 
leafhoppers and reported that imidacloprid 17.8 SL with the concentration of 0.007% showed the 
best results. The next most effective treatment was NSKE 5%. The botanical treatment of NSKE 
(Neem Seed Kernel Extract) caused high mortality of hoppers. The efficacy of the 
entomopathogenic fungus Lecanicillium lecanii 1.15%WP in managing the mango hopper was also 
found superior. 
 
CONCLUSION 
In the beginning Entomologists tried smoke, Sulphur and Pyrethrum dusts for management of 
mango leafhoppers. Later workers tested various chemical insecticides like pyrophosphoramide, 
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Endrin, Diazinon, Parathion, Endosulfan, Carbaryl, Dimethoate for management of hoppers in the 
mango orchards. Application of Parathion (0.02%), followed by Endosulfan and Carbaryl (0.1%) 
was found more effective than Dimethoate (0.1%). In another study 0.4% Carbaryl was reported to 
be better than Endosulfan (0.9%), Phosphamidon (0.09%), Fenitrothion (0.15%) and Malathion 
(0.25%) in dealing with these insects. Imidacloprid was effective in reducing the hopper 
population to almost zero. Dimethoate (0.03%) and carbaryl (0.10%) were reported to be the most 
effective insecticides, followed by lambda cyhalothrin (0.004%). Cartap hydrochloride (0.05%) and 
endosulfan (0.05%) were reported to remain effective only up to 7th day of the application, 
whereas neem (0.15%) was found least effective. Profenophos 0.05% and Thiodicarb were found 
less effective against Mango hoppers. Among the biopesticides, M. anisoplae, V. lecanii, B. bassiana 
and NSKE, were reported equally effective in reducing the mango hopper population. Among the 
botanicals neem oil and pungam oil at 1% were found effective and superior to NSE 5%. 
Lecanicillium lecanii, an entomopathogen (1.15%WP) was found superior in controlling the mango 
hopper under field conditions. 
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