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Preface 

Insects, the most successful group of animals colonize almost all ecological 

niches and are responsible for massive crop-damage leading to huge loss in world 

economy and human livelihood. To manage the variety of insect pests, an array of 

chemical pesticides has long been used worldwide. To cope with these chemicals, as 

well as naturally occurring entomopathogens, insects have evolved an effective defense 

system. Indiscriminate use of the synthetic pesticides facilitates the development of 

higher tolerance or resistance against these chemicals in many insect pests leading to 

frequent failure in the pest control strategies. Pesticide resistance is a most serious 

problem throughout the world including India. In this situation, the in-depth knowledge 

about the defense strategy of various insect pests makes it possible to develop a target 

specific control management against the pests in a sustainable way.  

The lepidopteran geometrid looper pest, Hyposidra talaca causes immense 

defoliation in the tea plantations of Darjeeling Terai region resulting in huge economic 

loss and so to manage this major tea pest, several chemical pesticides are regularly 

being used indiscriminately leading to development of the resistance of the pests 

against the pesticides as well as causing environmental and health problems. Therefore, 

the present study has been planned to investigate the cellular and humoral components 

of the defense system and the defense enzymes of Hyposidra talaca in the Darjeeling 

Terai region of West Bengal, India to assess the effects of the selected chemical 

pesticides and entomopathogens on H. talaca. This is a pioneer study which has 

focused on some aspects of the defense system of this geometrid tea pest for the first 

time. In this context, the knowledge of defense system of this pest along with the 

immune response against the regularly used chemical pesticides will help the plant 

growers for selective spraying of the pesticide instead of ‘no threshold’ spraying 

throughout the calendar year. Moreover, the information on the effect of the potential 

entomopathogens on the host’s defense system and the subsequent immune response 

will help in the development of efficient bio-pesticides using those entomopathogens. 

The first part of this thesis consists of an introduction of the Indian tea in 

global perspective, Hyposidra talaca as one of the major tea pests in Darjeeling Terai 

region of northern part of West Bengal, management strategy against H. talaca and the 
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defense system of insects in general. The second part is focused on the review of 

literature, from the multidimensional research areas on the insect defense system and 

immune responses to chemical pesticides and entomopathogens and different aspects of 

H. talaca and related species including, taxonomy, ecology, pest status, control

strategies. The third and fourth sections contain the major objectives of this research 

work and detailed materials and methods, respectively for fulfilling the objectives of 

this study. An elaborate results and discussions have been included in the fifth section 

comprising development of Hyposidra talaca, haemocyte count in respect to diet 

regimes, chemical pesticides (emamectin benzoate and cypermethrin) and 

entomopathogens (Bacillus thuringiensis and nucleopolyhedrovirus) at different 

developmental stages (ages), detoxifying enzyme assays for general esterase, 

cytochrome P450 and glutathione S-transferase and electrophoretic analysis of 

haemolymph proteins/peptides. Finally, a conclusion has been added in the thesis 

mentioning future prospects of this study and a summary for quick understanding. An 

elaborate bibliography has been included with all the references cited in the text. There 

is also an appendix consisting of index, publications and list of seminars/symposia 

attended and presented the papers.  

The outcome of this dissertation is expected to be helpful to the tea growers in 

optimizing the pest management strategy to control Hyposidra talaca, the major tea 

pest in the Darjeeling Terai plantations in the sub-Himalayan region of West Bengal, 

India without any adverse effect to the non-target populations and environment and 

opens up a multidisciplinary arena for future research.  

SAUGATA GHOSH  15th May, 2023 
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