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ABSTRACT
Following increasing reports from tea planters that insecticides becoming less effective
against tea mosquito bug in North East India, the present study were conducted to determine
the level of resistance developed by male and female populations of Helopeltis theivora
Waterhouse during 2006-2007. Three different populations (Darjeeling, Dooars and Assam)
were tested against thirteen commonly used insecticides. The study indicated that the
resistance developed by population of different locations ranged from 1.47 – 62.99 folds for
males and 1.25 – 62.82 folds for females to different insecticides. The population of Darjeeling
(North Bengal region) had developed very low level of resistance to all the insecticides
tested and used as a susceptible strain for computing resistance index for Jorhat and Nagrakata
populations. Nagrakata population showed high level of resistance than Jorhat population
in both males (1.47 – 9.99 folds in Jorhat and 2.09 – 62.99 folds in Nagrakata) and females
(1.25 – 16.62 folds in Jorhat and 1.52 – 62.82 folds in Nagrakata). Male population was
showing higher level of resistance than females. The differential resistance reaction may be
attributed due to repeated application of the same insecticide and mixing of different groups
of insecticides. This is the first report of monitoring of resistance development in field
populations of H. theivora in Northeast India could be made by using this base-line values
of different insecticides established in the present study.
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INTRODUCTION
Tea mosquito bug, Helopeltis theivora
Waterhouse (Hemiptera : Miridae) has emerged
as the number one pest of tea in recent years
feeds on young shoots and laying eggs in the
buds and tender stems leading to severe losses
in crop yields to the tune of 7-15% and its
management has also become the central
problem for the planters. In North Eastern India,
a maximum loss of 15-20 lakhs kg of made tea

per year6 due to this pest greatly affecting the
export value of tea and use of chemical
pesticides has been the main insect controlling
measure during recent decades. Though the
annual pesticide consumption to control pests
reached up to 8.20 to 16.94 kg or l /ha/annum,
major share of this is directed towards the
control of H. theivora. In the recent years, it
has become a major concern to the tea industry
as the importing countries are imposing
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stringent restrictions for acceptability of the
made tea due to pesticide residues6.

AIMS AND OBJECTIVES
Previous findings of insecticide use
pattern have indicated that due to pesticide
pressure, the susceptibility of this pest was
decreased1 insecticide treatments are often
repeated with synthetic pyrethroids and a
mixture of different classes of pesticides are
proving to be inadequate and ineffective7 and
shifted in the baseline susceptibility of
H. theivora population to insecticides with a
strong possibility of development of insecticide
resistance5. Therefore, an attempt was made
to determine the relative toxicity and compare
the extent of resistance developed by the male
and female population of this pest against
commonly used insecticides in three regions of
North East India (Darjeeling, Assam and West
Bengal) during 2006-2007.

MATERIAL AND METHODS
Males and females of Helopeltis
theivora were collected from the tea gardens
of Darjeeling, Jorhat and Nagrakata. Field
collected males and females were
preconditioned for seven days in the laboratory
(temperature of 27± 2o C, 70-80% RH and a
16:10 LD photoperiod) on China jat leaves in
cages and chimneys. Graded concentrations of
each of the thirteen insecticides were prepared
(endosulfan-thiodan, acephate-asataf,
dimethoate-rogor, oxydemeton methylmetasystox, phosalone-zolone, profenophoscelcron, quinalphos-flash, cypermethrinchallenger; deltamethrin-decis, fenpropathrinmeothrin, -cyhalothrin-karate, imidaclopridchemida, thiomethoxam-actara) in distilled
water from commercial formulations of the
insecticides. Five replicates were kept for each
concentration as well as for control and bioassay
was done by the foliage exposure method. Ten
ml of each concentration sprayed by using glass
atomizer on tea shoots (Two and a bud-15
shoots) to prepare the film. After proper drying,
the tea shoots were kept in glass vial wrapped
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with cotton. Thirty preconditioned males and
females of H. theivora were released
separately in each glass chimney (30 cm x 10
cm). Mortality was recorded after 24 h.
Moribund insects were treated as dead1. The
mortality data were converted to per cent
mortality and subjected to probit analysis2,3 for
calculating the regression equation. Resistance
index was computed by using the formula given
by FAO4.
LC50 of resistant strain

Resistance index = LC of susceptible strain
50

RESULTS AND DISCUSSION
The data on dosage-mortality response
of male and female of different populations of
H. theivora from three areas (Darjeeling,
Jorhat and Nagrakata) revealed that chi-square
values indicated a good fit of probit responses
in all bioassays showing that there was no
heterogeneity between observed and expected
responses. Among the three different
populations, Darjeeling (West Bengal) male
and female populations (Table 1) were found
least susceptible to endosulfan (organochlorine)
and highly susceptible to cypermethrin
(pyrethroids) which showed the lowest and
highest LC50 values respectively. Differences
were noticed in the order of susceptibility in
both male (quinalphos, phosalone, imidacloprid,
oxydemeton methyl, profenophos, dimethoate,
acephate, deltamethrin, thiomethoxam,
fenpropathrin, -cyhalothrin) and female
(quinalphos, phosalone, profenophos,
imidacloprid, oxydemeton methyl, dimethoate,
acephate, deltamethrin, thiomethoxam,
fenpropathrin, -cyhalothrin) population
(Table 1).
Pronounced variation in susceptibility
was noticed between male and female of
H. theivora population collected from Jorhat,
Assam. Male showed least susceptibility to
endosulfan and quinalphos and female to
phosalone followed by phosalone, imidacloprid,
oxydemeton methyl, dimethoate, deltamethrin,
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Table 1 : Relative toxicity values of different insecticides against male and female
Helopeltis theivora (Darjeeling population)
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profenophos, acephate, thiomethoxam,
fenpropathrin, λ-cyhalothrin in case of male and
dimethoate, profenophos, endosulfan,
quinalphos, imidacloprid, oxydemeton methyl,
deltamethrin, acephate, cypermethrin,
thiomethoxam, fenpropathrin in female and
finally male highly susceptible to cypermethrin
and female to λ-cyhalothrin (Table 2).
Comparison of LC50 values of various
insecticides between male and female for
Nagrakata population (central Dooars, West
Bengal) (Table 3) showed highest susceptibility
to thiomethoxam, whereas it showed lower
susceptibility to all other insecticides under test
but proved least susceptible to quinalphos. The
order of resistance was quinalphos > phosalone
> oxydemeton methyl > endosulfan >
dimethoate > imidacloprid > profenophos >
deltamethrin > cypermethrin > λ-cyhalothrin >
fenpropathrin > acephate > thiomethoxam in
male and in female the order of resistance was
changed to quinalphos > phosalone > endosulfan
> imidacloprid > oxydemeton methyl >
dimethoate > profenophos > acephate >
deltamethrin > cypermethrin > λ-cyhalothrin >
fenpropathrin > thiomethoxam.
For the purpose of computing resistance
index, the population which showed the lowest
LC 50 value for respective insecticides was
taken as unity and comparative resistance
developed at other localities was worked out.
Among the chosen three different regions for
collecting H. theivora, Darjeeling population
was found susceptible to all the thirteen
insecticides and used as a susceptible strain
for computing resistance index for Jorhat and
Nagrakata populations (Table 4). The level of
resistance ranged from as high as 62.99 fold
(male) and 62.82 fold (female) for quinalphos
(Nagrakata) to as low as 1.479 fold (male) and
1.254 fold (female) for acephate (Jorhat).
Profound variation in resistance index was
observed between male and female populations
collected from Jorhat and Nagrakata. Between
male and female, higher deviation in resistance
index value was recorded in male Jorhat

Vol. 2 No. 4, April-June 2008

population to endosulfan and quinalphos and
male Nagrakata population to dimethoate,
oxydemeton methyl, phosalone, profenophos,
deltamethrin while, female Jorhat population to
dimethoate, cypermethrin, and deltamethrin and
female Nagrakata population to acephate.
Moderate difference in resistance index value
between male and female population was
registered to oxydemeton methyl, profenophos,
fenpropathrin, -Cyhalothrin and imidacloprid
in Jorhat population, but, to -Cyhalothrin and
thiomethoxam in Nagrakata population
(Table 4).
Relative toxicity of different insecticides
against male and female populations of H.
theivora collected from Darjeeling, Nagrakata
and Jorhat was determined earlier and reported
the shift in level of susceptibility by Rahman et
al8, Sarmah et al9, Gurusubramanian and Bora
and Bora et al1. Male population was showing
higher level of resistance than females. Among
the different classes of insecticides, synthetic
pyrethroids were the most effective to
H. theivora collected from three different tea
growing regions of Darjeeling, Assam and
Nagrakatta as observed earlier 1. Darjeeling
populations were found the most susceptible
to all the thirteen insecticides than Jorhat and
Nagrakata populations. Nagrakata population
had developed higher resistance to all the
insecticides than Nagrakata population based
on the computed resistance index values
(Table 4). The above observations indicate that
the pest has good potential to develop resistance
to any insecticides used for several seasons in
that tank mixing is pertinent one9. The rate of
development of resistance will, however,
depend upon the extent of insecticidal pressure
exerted on the population and gene flow,
sources of susceptible insects, relative fitness
of resistant individuals etc8,9. Little information
is available on the status of insecticidal
resistance in H. theivora in tea growing belt
of Northeast India. However, variations in
the susceptibility of populations are bound to
occur owing to the differences in the
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Table 2 : Relative toxicity values of different insecticides against male and female
Helopeltis theivora (Jorhat population)
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Table 3 : Relative toxicity values of different insecticides against male and female
Helopeltis theivora (Nagrakata population)
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Table 4 : Comparative resistance of male and female of Helopeltis theivora of
different locations to insecticides
Insecticide

Resistance index
Jorhat

Darjeeling

Male

Female

Nagrakata

Male

Female

Endosulfan 35 EC

S

7.998

4.739

8.522

8.326

Acephate 75 SP

S

1.479

1.254

2.542

8.285

Dimethoate 30EC

S

9.997

16.629

22.100

10.952

Oxydemeton methyl 25EC

S

7.962

5.562

17.579

10.932

Phosalone 35 EC

S

8.412

8.353

17.421

12.042

Profenophos 50 EC

S

6.650

8.023

17.217

3.658

Quinalphos 25 EC

S

8.825

4.976

62.998

62.825

Cypermethrin 10 EC

S

2.990

14.125

27.836

27.830

Deltamethrin 2.8 EC

S

4.998

11.111

24.815

11.578

Fenpropethrin 30EC

S

1.662

2.651

5.178

4.026

-Cyhalothrin 5EC

S

1.615

1.985

8.703

6.062

Imidacloprid 17.8 SL

S

6.635

7.962

10.940

10.970

Thio methoxam 25WG

S

2.500

3.079

2.090

1.523

history of insecticidal use as reported by
Gurusubramanian et al5 and Gurusubramanian
and Bora (2007). The present findings indicate
a decreasing trend of susceptibility of this pest
to most of the commonly used insecticides.
This trend will likely to continue unless
insecticidal pressure is decreased; therefore,
needs comprehensive integrated resistant
management strategy.

CONCLUSION
If the present trend of insecticidal
application continues, the planters may
encounter frequent control failures in coming
years and end up with pesticide residues in
made tea. In this context, a sound integrated
control program seems to be the most
promising. The management strategy includes
(i) avoidance of insecticides like
endosulfan, quinalphos, phosalone and
oxydemeton methyl

(ii) removal of infested/egg laden shoots
(black plucking) before spraying
(iii) manual collection of adults and
nymphs during early morning (06.00-08.00 h)
and late evening (16.00-18.00 h)
(iv) ovicides are well suited for
H. theivora control programmes designed to
slow the development of resistance to organochlorines, pyrethroids and organophospahtes.
Insecticidal with good ovicidal action may be
selected during peak oviposition period (April
–June) of the pest for inclusion in the control
programmes involving insecticides, however,
care must be taken to restrict the use of
insecticides in rotation at recommended doses
to prolong their persistence
(v) avoidance of repeated spraying of
synthetic pyrethroids
(vi) tank mixing of incompatible
chemicals vii) use of recommended dosage and
566
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chemicals viii) target effective spraying and
increase the spray volume to 600 – 800 litres/
ha. and ix) increase the quantum of use of
phytopesticides and microbial biocides.
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