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Tea (Camellia sinensis) is one of the 

world's most widely consumed 

beverages, making tea cultivation a 

vital aspect of global agriculture. 

However, the tea industry faces 

significant challenges from various 

pests that can adversely affect yield, 

quality, and overall sustainability. This 

thesis aims to explore and propose an 

integrated pest management (IPM) 

approach to mitigate the impact of 

pests on tea cultivation, promoting 

environmental sustainability and 

economic viability. 

The global tea industry is a significant 

sector with cultural, economic, and 

social importance worldwide. Tea 

stands as one of the world's most 

popularly consumed beverages, second 

only to water in global consumption. 

 The industry encompasses the 

cultivation, processing, packaging, 

distribution, and consumption of tea 

products. China and India are the 

largest producers of tea globally, 

accounting for a substantial portion of 

the world's total tea output. The global 

tea industry holds significant economic 

importance, providing livelihoods for 

millions of people, contributing to 

international trade, and serving as a 

cultural staple with diverse varieties 

Preface 
In the quest for understanding, we stand on the shoulders of 
giants, reaching ever higher towards the truth  

      -Isaac Newton  
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enjoyed by consumers worldwide. The 

industry continues to adapt to changing 

consumer preferences and global 

challenges while striving for 

sustainability and quality. 

One of the important problems in the 

tea industry is the pest problem, that 

causes severe crop loss in every year. 

The major tea pests are tea red spider 

mites, tea mosquito bugs, Tea Green 

Leafhoppers, Tea Stem Borer, etc. 

Sustainable and environmentally 

friendly pest management practices are 

crucial for maintaining the delicate 

balance of ecosystems and 

safeguarding the health of our planet. 

Emphasizing the importance of these 

practices is paramount in the face of 

growing environmental challenges. 

Tea plantations currently rely on 

synthetic pesticides for pest 

management, yet there is a growing 

interest among researchers to 

investigate the biopesticidal properties 

inherent in plants as a more 

environmentally friendly alternative. 

Utilizing native plant materials such as 

oils, extracts, and secondary 

metabolites has proven effective in 

safeguarding against pests and 

diseases. Various plant-based 

preparations, including powders, 

solvent extracts, essential oils, and 

insecticidal properties, are increasingly 

being explored and employed as 

biopesticides. 

The objective of our study is to 

conduct a survey, document, and 

characterize plants utilized in 

formulating biopesticides for pest 

management. In various tea estates in 

the Tarai and Dooars regions, as well 

as at tea research institutes, cultural 

practices incorporating locally 

available weed plants are being 

introduced to combat tea pests. To 

gather relevant knowledge, we 

conducted a survey and selected ten 
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weed plants based on our findings. 

Subsequently, we collected these plants 

and formulated a biopesticide. 

In our research, we conducted 

experiments using individual plant 

aqueous extracts to determine their 

effectiveness compared to formulated 

blends. Our findings revealed that 

Clerodendron viscosum L., Artemisia 

vulgaris L., and Justicia adhatoda L. 

demonstrated superior efficacy when 

applied to control red spider mites 

under laboratory conditions. We 

conducted a series of experiments to 

assess the effectiveness of a 

bioformulation by applying it in 

varying doses within a greenhouse 

using infected samples. Upon obtaining 

positive results, we proceeded to 

conduct field trials in two tea estates 

one in the Tarai region and another in 

the Dooars region. Subsequently, we 

aimed to identify the compounds 

present in the bioformulation through 

GC-MS analysis. Analyzing some red 

spider mite proteins of Tetranychus 

uttrae from the PDB database, we 

employed molecular docking studies to 

demonstrate that the identified 

compounds could potentially lead to 

the mortality of the insect pest. Our 

findings align with existing literature, 

supporting the pesticidal activity of 

these compounds based on previous 

studies. The thesis starts with an 

introduction where the objectives are 

given. A review of the present tea pest 

and its management. The materials and 

methods, results, and discussion 

regarding the present finding are given. 

The bibliography and supplementary 

details are given as an appendix at the 

end of the thesis. 
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