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Resstance development status in tea mosguito bug
(Helopdltis theivora) against certain insecticides
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Tea plantations in Central Travancore are
susceptible to various pest attacks, which affect
adversely both productivity and quality of tea.
Damage due to tea mosquito bug, (Helopeltis
theivora) in Kerala (South India) resulted in 4 to 46
per cent crop deprivation (Muraleedharan, 1992).
Among theteapests, H. theivoraisan economically
important pest in this region and migration of this
pest to other tea growing regions is also reported
(Muraleedharan, 1992). Tea mosquito bug attack
will cause immediate crop loss and affected bushes
are vulnerable to subsequent attack of leaf blight
caused by Pestalotia theae, a secondary wound
pathogen. In north east India, 80 per cent of the tea
plantations are affected by this pest which in turn
reduces the productivity by 10 to 50 per cent
(Gurusubramanian and Bora, 2007). Many
insecticides are being used in tea plantations against
this pest. Repeated application of the same
insecticides may lead to the development of
insecticideresistance. The devel opment of resistance
was noticed in populations of H. theivora in North-
East India(Roy et al., 2008b; Gurusubramanian and
Bora, 2007). No systematic datais available on the
resistance development of tea mosquito bug in
Central Travancore. Hence, a study was conducted
to assess the potential of resistance development in
H. theivora to the commonly used insecticides.

The field collected adults and nymphs of
H. theivora were reared in the insect cages in the
laboratory at 25+2 °C room temperature and 70 to
80 per cent relative humidity on a susceptible tea
clone, UPASI-9, by following the method of
Sudhakaran and Muraleedharan (2006) without
exposing to any insecticides upto twelve generations
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and the population of 12™" generation (F12) wasused
as control. Quinalphos 25 EC, chlorpyrifos 20 EC,
profenofos 50 EC, endosulfan 35 EC and
monaocrotophos 36 SL were evaluated against the
laboratory reared as well as field collected
population of tea mosquito bug. Different
concentration of test solutions were sprayed on the
freshly collected tea shoots with the help of glass
atomizer. Treated shoots were air dried and placed
in glassbottlewith water. The glass bottle containing
tea shoots (10 shoots/bottle) were placed in a
ventilated plastic container (30x 15 cm). Thirty adult
H. theivora per treatment were released in separate
containers of 10 each per container. Data on adult
mortality was recorded after 24 hours of treatment.
The mortality data were converted to corrected
percentage mortality by using Abbott’s formula
(Abbott, 1925). The LC, value was calculated by
adopting probit analysis (Finney, 1971). The
resistance status was obtained using the method
suggested by Wegorek et al. (2009). Resistance
status was recorded as per the following scoring
pattern RC <1 - lack of resistance; RC 1.1 to 2 low
resistance; RC 2.1t0 5 - medium resistance; RC 5.1
to 10 - high resistance and RC >10 - very high
resistance.

TheLC, valueandresistanceratio of thefive
different insecticides for the susceptible laboratory
population (F12) and field collected population of
tea mosquito bug is furnished in Table 1.

Tea mosqguito bug collected from the field
showed higher LC, for al the tested insecticides
when compared to the laboratory susceptible
population (F12). This is in accordance with the
earlier findings of Roobakkumar et al. (2011).



Table 1. Resistance level of Helopeltistheivora in central Travancore

Insecticide Population LC50 RR*
(95% Confidential limit)
Quinalphos 25 EC F12 275.73 (265.40-286.48)  1.02
F1 280.22 (272.80-287.84)
Chlorpyrifos 20 EC F12 13845 (128.60-149.05)  1.12
F1 154,57 (138.87-170.81)
Profenofos 50 EC F12 71.53 (68.44-74.74) 120
F1 82.62 (74.24-91.93)
Endosulfan 35 EC F12 64.90 (55.72-75.58) 1.05
F1 68.03 (59.72-77.50)
Monocrotophos 36 SL F12 26.16 (22.44-30.51) 104
F1 27.10 (21.67-33.89)

F1: Field population, F12: 12" Generation laboratory population
*RR: I__C50 of field population (F1) /LC,, of laboratory susceptible
population (F12)

Irrespective of the group to which insecticides
belong, evidence of development of resistance to
synthetic pyrethroids, organophosphates,
organochlorines and neonicotinoids has been
experimentally proved in the tea mosquito
population of Dooars, West Bengal and Jorhat,
Assam (Rahman et al., 2005; Sarker and
Mukhopadhyay, 2006a; Gurusubramanian and Bora,
2007; Bora et al., 2008; Gurusubramanian €t al.,
2008a).

In the present study, resistance ratio of
quinalphos, chlorpyrifos, profenofos, endosulfan
and monocrotophos were 1.02, 1.12, 1.20, 1.05 and
1.04, respectively. Among the insecticides tested,
profenofos had higher resistance value, which
indi cates devel opment of resi stance by teamosguito
bug. H. theivora popul ations resistant to commonly
used insecticides were found in some parts of India,
such as Assam (Gurusubramanian and Bora, 2007;
Gurusubramanian et al., 2008a) and Dooars (Roy
et al., 2008a, 2008b). The development of resistance
in insects to insecticides was mainly induced by the
frequency of insecticide application (Ay and
Yorulmaz, 2009). All other insecticides had lower
resistance value indicating marginal development
of resistance.

Higher resistance value of profenofos was
followed by chlorpyrifos, endosulfan,
monacrotophos and quinalphos. According to Roy
etal. (2009 & 2010), theresistanceratio for thefifth
generation of H. theivora was increased 4.4 fold
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against endosulfan as compared to first generation.
In addition, qualitative and quantitative changes
were recorded in the enzyme pattern of the tea
mosquito bug (general esterase - Sarker and
Mukhopadhyay, 2003; glutathione S-transferase and
acetylcholinesterase - Sarker and Mukhopadhyay,
2006¢), red spider mite (general esterase - Sarker
and Mukhopadhyay, 2006a) and looper caterpillar
(general esterase - Sarker and Mukhopadhyay,
2006b) indicated ahigher tolerance/ resistance status
due to formation of greater amount of esterases,
glutathione S-transferase and acetylcholinesterase.
One of the main reasons for higher tolerance or
resistance by tea mosquito bug and red spider mite
to different pesticides was due to mixing of
incompatible insecticides with acaricides to combat
mixed infestation which, not only decreased the
insecticide toxicity but also shifted the level of
relative toxicity (Rahman et al., 2005).
Gurusubramanian et al. (2008) reported that a
pronounced shift in the level of susceptibility of
H. theivora to thirteen insecticides from the
recommended dose level.

According to the formula of Wegorek et al.
(2009), all the tested insecticides are coming under
the low resistance status. However, rotationa use
of insecticide is necessary to prevent the
devel opment of resistance agai nst the recommended
insecticides.

References

Abbott, W.S. 1925. A method of computing the effectiveness
of aninsecticide. Journal of Economic Entomology 18:
265-267.

Ay, R. and Yorulmaz, S. 2009. Inheritance and detoxification
enzyme levels in Tetranychus urticae Koch
(Acari:Tetranychidae) strain selected with chlorpyrifos.
Journal of Pest Science 83(2): 85-93.

Bora, S., Borah, T., Sarmah, M., Rahman, A. and
Gurusubramanian, G. 2008. Susceptibility change in
male Helopeltis theivora Waterhouse (Jorhat
population) to different classes of insecticides. Pesticide
Research Journal 20(1): 92-94.

Finney, D.J. 1971. Probit Analysis. Cambridge University Press,
Cambridge, London, 333p.

Gurusubramanian, G. and Bora, S. 2007. Relative toxicity of
some commonly used insecticides against adults of
Helopeltis theivora Waterhouse (Miridae:Hemiptera)
collected from Jorhat areatea plantations, South Assam,



Insecticide resistance development status in tea mosquito bug

India. Resistance Pest Management News Letter 17(1):
8-12.

Gurusubramanian, G, Senthilkumar, N., Bora, S., Roy, S. and
Mukhopadhyay, A. 2008. Change in Susceptibility in
male Helopeltis theivora Waterhouse (Jorhat
Population, Assam, India) to different classes of
insecticides. Resistance Pest Management Newsl etter
18(1): 36-40.

Muraleedharan, N. 1992. Pest control in Asia. In: Tea
Cultivation to Consumption. (Eds.) K.C. Willsn and
M.N. Clifford. Chapman and Hall, London. pp.
375-412.

Rahman, A., Sarmah, M., Phukan, A K., Roy, S., Sannigrahi,
S., Borthakur M. and Gurusubramanian, G. 2005.
Approaches for the management of tea mosquito bug,
Helopdltis theivora Waterhouse (Miridae:Heteroptera).
In: Proceedings of 34" Tocklai Conference— Srategies
for Quality. (Eds.) A.K. Barooah, M. Borthakur and
JN. Kalita. Tocklai Experimental Station.

Roobakkumar, A., Shanmugapriyan, R., Babu, A., Siby Mathew,
Subramaniam, S.R.M. and Muraleedharan, N. 2011.
Relative susceptibility of tea mosqguito to commonly
used pesticides. Planters Chronicle June, pp. 5-7.

Roy, S., Mukhopadhyay, A. and Gurusubramanian, G. 2008a.
Use pattern of insecticides in tea estates of the Doors
in north Bengal, India. NBU Journal of Animal Science
2(1): 35-40.

Roy, S., Mukhopadhyay, A. and Gurusubramanian, G. 2008b.
Susceptibility status of Helopeltistheivora Warerhouse
(Heteroptera:Miridae) to the commonly applied
insecticidesin the tea plantation of the Sub-Himalayan
Dooars area of North Bengal India. Resistance Pest
Management Newsletter 18(1): 10-18.

Roy, S.G,, Gurusubramanian, G. and Mukhopadhyay, A. 2009.
Variation of resistance to endosulfan in tea mosquito
bug, Helopeltis theivora Water house (Heteroptera:
Miridae) in the tea plantations of the Sub- Himalayan

UPAS Tea Research Foundation, Regional Centre,
Vandiperiyar, Idukki District, Kerala, India

1UPAS Tea Research Foundation, Tea Research Institute,
Valparai, Coimbatore District, Tamil Nadu, India

Doors, northen West Bengal, India. Journal of
Bacteriological Research 1(3): 029-035.

Roy, S.G,, Mukhopadhyay, A. and Gurusubramanian, G. 2010.
Development of resistanceto endosulfan in populations
of tea mosquito bug Helopeltis theivora
(HeteropteraMiridae) from organic and conventional
tea plantations in India. International Journal of
Tropical Insect Science 30(2): 61-66.

Sarker, M. and Mukhopadhyay, A. 2003. Expression of esterases
in different tissues of the tea pest, Helopeltis theivora
exposed and unexposed to synthetic pesticide sprays
from Darjeeling foothills and plains. Two and A Bud
50: 28-30.

Sarker, M. and Mukhopadhyay, A. 2006a. General esterases of
Oliginychus coffeae (Acarina Tetranychidae) occurring
in pesticide-treated and untreated tea plantations of
Darjeeling plains, India. Journal of Applied Zoological
Research 17: 67-71.

Sarker, M. and Mukhopadhyay, A. 2006b. A preliminary study
on host plant related changes of general esterases in
Buzura suppressaria (L epidoptera:Geometridae), a
major defoliator of tea in the Darjeeling foothills and
adjoining plains in India. &i Lankan Journal of Tea
Science 71: 1-7.

Sarker, M. and Mukhopadhyay, A. 2006c¢. Studies on some
enzymes related to insecticide resistance in Helopeltis
theivora Water house (Insecta:Heteroptera:Miridae)
from Darjeeling foot hills and plains. Journal of
Plantation Crops 34: 423-428.

Sudhakaran, R. and Muraleedharan, N. 2006. Biology of
Helopeltis theivora (HemipteraMiridag) infesting tea.
Entomon 31(3): 165-180.

Wegorek, P., Mrowczynski, M. and Zamojska, J. 2009.
Resistance of pollen beetle (Meligethes aeneus F.)
to selected active substances of insecticides in
Poland. Journal of Plant Protection Research 49(1):
119-127.

R. Shanmugapriyan*
Siby Mathew
B. Radhakrishnan®

*Corresponding Author: drrshanmugapriyan@yahoo.co.in

449



