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6 Section 2: Introduction Tea cultivation in India Tea. Camellia sinensis (L) OKuntze, is the most common and widely consumed refreshing dink througnout 

the world. It is a resolutely and skilfully managed monoculture crop cultivated on large as well as small-scale between lattudes 41°N and 16'S with an annual 

precipitation of 1000-5000 mm and temperature of 8-35 0C (Hazarika et al, 2008) As per 64th annual report (2017-18) of Tea Board India", India s the 

World's second largest producer of tea sharing 23% (1325 05 Million Kg) of global tea production, while China is the first producing 45%. However, India 

exported 14% of world tea which comes after Kenya (23%). China (20%) and Srilanka (16%). India is also one of the largest tea consumers in the world 

accounting 19% of global tea consumption. Almost 76% of produced tea in India is consumed within the Country itself During 2017-18, 256.57 Million Kg of 

tea was exported from India with Cost, Insurance, and Freight (CIF) value of Rs. 5064.88 Crs, white 20 59 Million Kg with CIF value of Rs 288 56 Crs was 

imported into lIndia (Anorymous, 2018). Tea is the chief foliar crop in northern part of West Bengal. Assam, Sikkim, Tripura, Nilgiri of Tamit Nadu and aso grown 
in small scale in Himachal Pradesh, Kerala, Karnataka and Orissa (Fig 1). The Assan and Darjeeling tea are very popular in India and exclusively cultivated in 

large number of tea plantations in the Terai-Dooars region of West Bengal and Assam. In India tea is cultivated over an area of 6.36.55707 hectare, of which 

337/690 35 hectare (53%) is situated in Assam and 1.48,12174 hectare (237%) in West Bengal including both big and small growers The economy of both of 

these states largely depends on the production of tea. In the northern part of West Berngal concerning the Himalayan foothils and plains, the Terai plantation is 

on the Western flank of the mighty Teesta river and the Dooars plantation stretches on the eastern terrain of the river continuing upto the state of Assam 

Looper pests in the Tea plantations of Terai-Dooars region of India Tea plantations of the Terai and Dooars region of West Bengal and Assam are experiencing 

severe attacks of different leaf eating lepidopteran pests, among which, Biston (Buzura) 

7 suppressaria Guen (Lepidoptera. Geometridae) was reported as a major tea pest for several decades from Assam and Terai-Dooars region of North Bengal 

(Das, 1965) Recent studies reveal that a few other species of geometrid pests are attacking tea plantations among which the pest species. Hyposidra talaca 

Walker (Lepidoptera Geometridae), early caterpilar of which are commonly known as Black Inch Looper Fig 2), has taken over as the major defoliating pest 

in tea plantations (Das et al, 2010a). Loopers of this species that prinmarily feed on a number of forest plants and weeds in India, Malayasia and Thiland (Das and 

Mukhopadhyay, 2009, Mathew et al, 2005, Winotai et al., 2005) have turned to tea as an active defolating insect pest in plantations of Assam and Darjeeling 

Terai-Dooars of North Bengal (Basu Majumdar, 2004, Das et al, 2010). A substantial loss in tea production due to this defoliating lepidopteran pest has been 

reported from these regions (Gurusubramanian et al, 2008; Hazarika et al. 2008), that severely has affected the economy of the country (Roy and 

Muraleedharan, 2014) Management of Tea pest population To manage pest infestations, there are two main methods of pest control chemical and biological 

The looper pests have so far been controlled by regular application of synthetic insecticides especially (Fig 3), organophosphates and pyrethroids, but, the 

pests are gradually becoming less susceptible, and have developed some extent of resistance to the pesticides (Das et al, 2010b, Das and Mukhopadhyay. 

2008) often resulting in their control failures (Sannigrahi and Talukdar. 2003). Moreover, the applcation of these synthetic chemical insecticides is one of the 

major source of pollution of sol and water (Saravanan et al. 2009, Singh et al. 2017) and reported to be hazardous to the non-target organisms including 

human (Azmi et al. 2006, Mobed et al. 1992, Saravanan et al, 2009, Velmurugan et al. 2006) Because of these harmful effects, application of a number of 

these insecticides has been banned by the EPA of the USA and even by the Tea Research Organizations of India. The registration of many other insecticides 

have been reviewed (Chattopadhyay et al., 2008) and recommended under the Plant Protection Codes (PPC). Therefore, concerning the fact of development 

of pesticide resistance in insect pests and hazardous effects of the chemical pesticides, the organic tea has become more acceptable especialy for export and 

health conscious tea consumers than the chemically managed conventional tea. In view of this, the 
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Preface

The application of synthetic chemical pesticides to control different agricultural pests is a 

global concern because of their adverse effects on the environment and non-target organisms 

including humans. Moreover, due to the irrational use of chemical pesticides, insect pests may 

gradually develop resistance to synthetic chemical pesticides leading to control failure. Hence, 

the development of a pest management strategy that is non-polluting, eco-friendly, target-

specific, and sustainable will be highly acceptable. In this regard, microorganisms as 

biopesticides/ bioinsecticides may be an alternative to synthetic chemical pesticides. 

Among several microorganisms, baculoviruses, particularly nucleopolyhedroviruses (NPVs) 

are well known as bioinsecticides in the integrated pest management (IPM) strategies because 

of their host specificity and proved to be safe to the environment, humans, other plants, and 

natural enemies of pests. However, as the mode of action of NPVs is slower than chemical 

pesticides, genetic modifications to enhance the killing efficiency of NPVs are highly required 

for better pest control and management. Therefore, the studies to explore the genome of pest-

specific NPVs will help design an effective biopesticide. 

The present study has been contemplated to characterize the genome of NPVs isolated from 

Hyposidra talaca, a major lepidopteran tea pest in the Terai-Dooars region of the 

northern part of West Bengal. As the tea plantations of the Terai-Dooars regions are facing 

immense defoliation by the Hyposidra talaca larvae resulting in huge economic loss, several 

synthetic chemical pesticides are regularly applied in the tea plantations of the Terai-Dooars 

regions to manage the pest problem. Therefore, the development of Hyposidra talaca 

nucleopolyhedrovirus (HytaNPV) into a potential biopesticide will be beneficial to minimize 

the use of chemical pesticides. In this context, the characterization of the genome and 

evolutionary study of HytaNPV will be very helpful in designing a virus-based pesticide.  

This thesis has been divided into several chapters. A brief introduction, review of literature, 

objectives, and materials and methods were provided in Chapter 1. Chapter 2 comprises 

the results of the survey and sampling, restriction endonuclease fragment analyses and partial 

restriction map of HytaNPV genome, characterization of selected genes and phylogenetic 

analyses and Chapter 3 contains the detailed discussion of the findings of the present study, 

conclusion and summary. Chapter 4 comprises the list of research articles, and the papers 

presented at different conferences under the Appendix, along with the Bibliography and 

Index. 
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