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1. INTRODUCTION

A l l  over the world 'tea' is a popular invigorating and 

refreshing drink having excellent medicinal properties. Its 

seed is also capable of supplying cheap edible oil. Thus, the 

increasing world population would on one hand demand more and 

more tea for daily c onsumption and on the other shall have an 

increasing pressure for its other products.

Presently, tea is considered as most widely consumed 

and cheapest hot beverage. Recent available statis t i c s  show 

that the total amount of world tea production has reached 2.5 

million tons annually, and on an average 2 billion cups of 

tea are drunk every day (Yamanishi, 1991). Quality tea is 

made from the tender leaves and an unopened leaf-bud of the 

plant, Camellia sinensis (L.) O. Kuntze, a species which has 

some distinct varieties.

Since independence (1947) India claims herself to be 

the world's largest producer, consumer, and exporter of tea. 

The India's domestic market continues to grow at about 6 per 

cent per annum, and by 1995 this figure is expected to reach 

640 million kg leaving little for export. There is, 

therefore, no a lternative but to increase the total 

production of tea failing which India may instead turn into a 

net importer of tea.

In recent times, new areas with no previous history of



tea cultivation (non-traditional areas) are experiencing 

attempts of plantation. Some of these endeavour are hitting 

partial or even complete success, therefore encouraging 

increase in plantation in n o n — traditional areas. Moreover, 

tea being an excellent form of forestry would soon help to 

set back ecology in denuded areas through afforestation.

Since 1850, Darjeeling is known throughout the world as

"the champagne of teas", and later on tea cultivation (Fig.l)

has spread in the foothills, known as Dooars and Terai. The

tea from Dooars and Terai is well made, neat in appearance

and have strong liquors, and is immensely popular in 

international market. This area falls under warm perhumid 

agro-ecoregion (16) with brown and red hill soils 

encompassing northern hilly parts of West Bengal, northern 

parts of Assam, Arunachal Pradesh and Sikkim states (Fig.3). 

The region occupies an area of 9.6 million hectare, 

representing 2.9 percent of the geographical area of the 

country (Sehgal, et a l ., 1992).

The Darjeeling district of West Bengal (Fig.4) is 

located between 26°31 and 27°13 north latitude and between 

87 59 and 88°53 east longitude covering an area of 3149 

sq.km.. Northern part of the district has the d i s tribution of 

eastern Himalayan range and the southern part has a stretch 

of alluvial plain at the base of the hills which is known as 

terai (Fig.5). Terai is situated 91 m above sea level having 

in average annual rainfall of 350 cm., minimum temperature of



and maximum temperature of 30°c. The soil is moderately 

acidic, rich in organic material and is admirably suited for 

tea plantation. There are also poor savely tract that can 

not easily be brought under the plough (Bhosh, 1981). 

Nevertheless the amount of fallow land left in this region 

(Fig. 2) can judiciously be brought under tea cultivation 

(Lahiri, 1991).

Growing of a single crop over a large area provi d e s  an 

unlimited source of food for pest species, especi a l l y  when 

the crop plant is succulent. To have large areas of 

genetically identical plants is very useful from both crop 

production and product processing point of view,but all the 

same, these plants are vulnerable to d i s eases and pest 

epidemics by virtue of their uniformity and the most serious 

threat would be from a new major pest or disease which might 

arise. Clonal cultivation c l early represents the most extreme 

forms of monoculture. Tea has only about 37. of its total 

number of pest species common to the different areas of 

cultivation, the rest of the pests are recruited locally and 

thus being different in different areas.

Each tea growing region has its own d istinctive pest 

fauna, though many species have been recorded from more than 

one country. About 230 species of arthropods are known to 

attack tea in India (Muraleedharan, 1992). During last three 

decades several changes have taken place in the agronomic 

practices which have also magnified our pest problems. Every



p a r t  of the tea plant is subjected to the attack of pests. It 

IS e s t im a te d  that in total 1034 species of arthro p o d s  are 

a s s o c i a t e d  w ith  tea plants (Chen and Chen, 1989a). Increase 

in tea productivity requires extensive m o n o c u l t u r e  which 

leads to the rise in pest attack. A steady loss of lOV, due to 

overall pest attack is a greatly accepted figure though it 

can be 407. in devastating attack by d e foliators (Banerjee, 

1993). Investigation had shown that 8-17*/. increase in crop 

could be obtained following efficient mite control (Rao and 

S u b r a m a n i a n , 1968). Infestation by thrips can lead to

enormous crop loss and s evere debilitation of bushes 

resulting in complete cessation of crop for several weeks or 

even months (Rao and Padmanabhan, 1974). Aphid d amage leads 

to stunted growth of tea plant.

In addition to direct crop loss, pest d amage can

adv'ersely affect the quality of processed tea. Black tea 

manufactured from thrips-attacked leaves, suffered from 

general deterioration in the quality (Rau, 1955).Tea made 

from thrips and flushworms—attacked leaves were a d v e rsely 

commented upon by the tasters and valued lower than the

samples of tea made from healthy shoots. Beneral observation 

and planters experience indicate that a phids {Toxoptera 

auraritii Boyer de Fonscolombe) , thrips (.Scirtothrips

dorsalis Bagnall) and red spider mites (Tetranychus coffeae

Nietner) are the most common tea pests from Darjeeling Terai

and North-east India.



Since 1962 increasing use of pesticides has marked the 

technological advancement of plant protection in tea 

industry. Although before that, during the fifties surges and 

resurgence of pests in tea due to usage of insecticides in 

Sri Lanka was highlighted by DeBach (1974). For many reasons, 

the high incidence of these pests in tea has partly been 

aggravated by indiscriminate application of pesticides 

leading to some u n s u r mountable p r o blems of crop losses, 

increased production costs, enhanced environmental hazards 

and socio-economic problems. So the plant protection 

scientists have compelled to review the pest situation in a 

new perspective and to integrate different control strategies 

into a pest management system. Naturally, the present trend 

in tea pest control is to m i n imise the use of p e s t i c i d e  with 

optimum reduction in pest population. Such a situation can be 

achieved when the balance between the pest and natural 

enemies is least disturbed by s e l e ctive use of pesticide.

In such a situation it would be logical to have an 

overall idea of the entire natural complex of the parasites 

and predators over the years and the exact ecological 

succession that takes place along with the host insects. What 

is more important today is to try to multi p l y  natural enemies 

and make an inundative release (Ananthakrishnan, 1990b).

Tea plants are highly suita b l e  for biological control 

programmes in view of the type of climate, duration of crop, 

scale of planting and agronomic practices (Greathead and



WaQQe, 1983). The minor status of many of the tea pests is 

mainly due to the influence of natural control agents 

(Muraleedharan et ai. 1988). Surveys on existing natural 

enemies have been made in tea growing areas of South India as 

well as North-east India. But as far as knowledge goes,no

attempt has been made so far to introduce and augment

existing natural enemy present in tea-plantation or its

surroundings against any established tea pests.

Polyphagous predatoi— population may often p r ovide more 

e ffective biological control because their d y n amics are not 

solely dependent on a target pest species but can be

p ositi v e l y  enhanced by alternate prey (Murdock, et a 2 . , 1985). 

The present study attempts to evaluate the predatory 

efficiency of a polyphagous predator, Geocoris ochropterus  

CFiebsr) on some of the key pests of tea, grown in Darjeeling 

terai. The big-eyed bugs of the genus Geocoris (Hemiptera: 

Lygaeidae) have been found to be versatile predator in India 

as well as abroad. The species G. ochropterus  is fairly 

abundant on some surrounding hedges and shrubs of the tea 

gardens and occasionally show association with the pests of 

the tea plants. So a thought was given if this v e r s atile 

predator could be used as a control agent of some of the 

tea-pests specially against aphids, thrips and mites. Such 

control is expected to have more success if the predator can 

be kept confined to nurseries and small bushes, using field 

cages and screens.



One of the approaches of biocontrol operation is

through mass rearing of predators in laboratory or insectary 

in large numbers and their releases against crop pests to 

fulfil such targets. Progr a m m e  for successful laboratory 

rearing of the predator round the year on a diet formulation 

is imperative. Unless natural enemies are readily available 

as chemical pesticides, biological control by augmentation is 

likely to face practical difficulty. In view of this, trials 

have been made to design a laboratory based rearing

programme of the predator, 6 o c h r o p t e r u s .

An understanding of the exact relationship between

pests and their immediate environment, both physical and

biological, helps in optimizing strategies for pest control. 

Climate and conditions of host plants, in general, affect 

feeding and breeding of the pests, and, therefore the injury 

they cause to the plants. More p a r t i c u l a r l y , in monoculture, 

the pest species accumulation is in part a reflection of the 

area under cultivation; other important factors are the type 

of plant, the geographical location of the habitat and its 

natural species richness, and the age of the host plants. In 

tea p l antations (from the old world tropics, excluding China) 

age appeared to be a major factor determining pest species. 

Tea, like rubber, sugarcane etc. have a p p a r e n t l y  been 

subjected to autochthonous pest recruitment in their new 

areas of cultivation. To understand the colonizing strategy 

of the pest species, on tea, the monitoring of the pests 

populations with their dynamics appeared to be important.



Leaf forms, sizes, and related physical features may 

affect feeding rates of herbiv o r o u s  insects as well as 

provide protection from natural enemies. D i f f e r e n c e s  in 

plant architecture can affect the diversity of phytophages. 

Tea leaves show marked intraspecific geometrical variation 

(Barua and Sharma, 1982) and experi e n c e  rapid a c c umulation of 

phytophages (Banerjee, 1981, 1983). Not only the

morphological a ttributes affect insects at the "preference 

level", but also the chemical compounds which v aries in 

different kind and quantity with different age group and 

season of the tea plants affect the insect growth and 

development. Keeping this p o s sibilities in mind, the 

population dynamics of the three selected arthropod pests 

attacking four common cultivars of different charac t e r i s t i c s  

were taken up in the present study.

In Darjeeling foothills, there are fair n umber of 

gardens and most of them have well thatched n u r s eries for 

raising seedlings and clones of cultivars commonly planted in 

this area. The tender shoots of the tea plants in nurseries 

and in young plantations are more severely attacked by the 

pests considered here. The population study in n u rsery and in 

young plantation aims to determine the d i f f e r e n c e  in 

population from nursery to field, as it is believed that 

plants of nursery contri b u t e  s u fficiently for pest 

infestation in new plantation. To quantify their amount of 

infestation and to determine the p o s sible environmental
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factors for the infestations of the prey species, an 

experimental plot with four cultivars (TVl, TV18, TV25, TV

2b) with a nursery consisting of these c u l t ivars were raised 

within the university campus, away from the tea gardens. A 

comparative study with pest incidence in nursery, on young 

p lantations and in established tea estate were considered, 

because these three different micro-climatic c o n d i t i o n s  and 

age group of the plants gave an opportunity to understand the 

pattern of population fluctuations of pests related to the 

plant age. Such an understanding may help in determ i n i n g  the 

best time and strategy for the release of biocontrol agent/ 

predator in some future programme.

In integrated pest management programme, where 

biological control is combined with judicious use of 

pesticides, types and quantities of the latter are of 

paramount importance. So understanding the e f fects of use of 

conventional pestic i d e s  on natural enemy is of importance in 

all agroecosystem and especially those requiring protection 

of enemy complex or involved in protecting natural enemies 

used as biocontrol agents. Such practices warrant an 

investigation to assess the biological activity, longevity, 

reproductive potential, predatory effici e n c y  etc. under

stress of pesticide. To consider this aspect of IFT1, two 

commonly used p esticides in tea viz. kelthane (Dicofol 18.5 

EC) and thiodan (Endosulfan, 35X EC) were selected for 

studying their impact on predator's iG. ochropterus) biology.



PRINCIPAL O BJECTIVES

1. To know the seasonal abundance and natural growth rate of

three principal arthropod pests attacking four common 

young cultivars of tea during first two years of growth in a 

separate experimental plot in terai since plantation, and 

their selective preference to the cultivars.

2. To know the abundance of the above pests infesting the same

cu ltivars under a different environmental condition of

n u r s e r y .

3. To compare the incidence of the above three pests attcking 

mature tea bushes in an established tea garden where 

pesticides are rearly applied, and to find out their relation 

with some abiotic parameters.

4. To find out the host plant harbouring p o lyphagous predator, 

Geocoris ochropterus from Darjeeling foothills, in order to 

ensure regular field collection.

5. To design a cheap, nutritious and ready avilable diet for 

successful laboratory rearing of the predator, 6.

o c h r o p t e r u s ,

6. To know the feeding behaviour and efficiency of the 

said predator on the above laboratory diet.
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7. To understand the prey prefer e n c e  and predation potentiality

of G. ochropterus on above mentioned tea pests in laboratory

and field.

8. To determine the of two pestic i d e s  (commonly used

in tea-gardens) with 6. ochropterus  as experimental material.

9. To know the effect of e x p osure to sublethal d o s ages of these

pesticides on some of the life processes of the predator.

10. To assess the economic feasibility of p r e dator release vs.

pesticide application in nursery.
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