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CHAPTER-I 

INTRODUCTION 

Be it the morning chai (tea) , the hospitality cuppa (cup) or the rejuvenating evening 

cup , tea is something that cut across most economic , social and geographical barriers . Tea is 

not just the favourite Indian beverage, it is appreciated by connoisseurs world wide. Easily 

afforded by most, it is of all fast moving consumer goods becoming a necessary item to-day. 

But the origin of tea lies in obscurity . China is, however, believe& to be the country where tea 

was developed first in some immemorial time. From China tea cultivation was spread to other 

countries. Cultivation of tea and development of tea industry in India is of recent origin despite 

the fact that India had a close tie with China and Far East from the very early date of Christian 

Era. It was developed first in Assam in 1830s. The foundation of the present Indian tea industry 

was laid down between 1856 and 1859. Since then the number of gardens and their out turns 

went on increasing at a commendable rate. 

Contrary to its recent past, India occupied the World's supreme position in respect of 

production , consumption and export. It also occupied an important place to the national 

economy. Apart from multifarious indirect effects sprang out from establishment and expansion 

of this industry its direct impact to the national economy as a source of employment , 

Government revenue , and foreign exchange earning is remarkable to note. 

Notwithstanding India is seen to be the largest producer as well as exporter of tea, the 

degree of predominance of Indian tea in the World market has been descending since mid

sixties while China , Indonesia and East African countries particularly Kenya have been 

improving their position dramatically since sixties. The volume of World export over 1951-90 

has increased by more than two and half fold with an annual growth rate 2.30 per cent while 

India's volume of export has been hovering around 200-210 thousand metric tons. The 

proportional share of India's export to the world export trade during the period is recorded 

continuously dwindling with an annual rate 2.26 per cent whereas China and East African 

countries especially Kenya have substantially improved their position . From a comparison of 

production growth of tea with that of domestic consumption during the period 1961-90 , it is 

found that the consumption is witnessed to enhance about four-folds as against nearly two-folds 

increase in production. This sustained inadequacy of production growth in comparison with that 

of consumption and its possible negative impact in creating exportable surplus raises question 

[1] 



as to how higher growth of production can be achieved. Limitation imposed by area expansion 

the research issue to examine yield contributing factors comes in . 

The above tea production and trade scenario inter alia its possible consequences 

keeping in view the following research questions comes to the fore. What are the factors behind 

loss of India's position in the world tea trade? Whether and how India has diversified her trade 

strategy to stabilise foreign earning in view of loss of traditional export markets ? Is the 

direction of tea trade from foreign to demestic market profitable ? Does the cost situation of 

Indian tea industry vary with respect to size and ownership type? Has the price of Indian tea 

been increasing over time in the internal market with growing demand ? These and a host of 

other related questions are yet unanswered. 

In view of the above research questions , following objectives have been drawn for the 

present study. 

( 1) To review the trend and growth of area , production and yield rate of tea in some major 

countries including India; and also in different tea growing regions, states and districts in 

India. 

(2) to identify factors which have been responsible for inter-estate yield differences of tea with 

reference to Dooars region of West Bengal; 

(3) to work out cost and cost-structure of made tea and to identify the factors for inter-estate 

cost-differences with reference to Dooars region. 

( 4) to examine the cost-price relationship of made tea ; 

(5) to examine the factors constraining to generate exportable surplus of Indian tea; 

With the above objectives keeping in view the present study is divided into the 

following Chapters. 

In the present chapter the nature of the problem is delineated . And based upon the 

nature of the problem the scheme of work has been presented with a break-up into different 

Chapters. 

Chapter-II examines the origin of tea and chronological development of tea economy 

in India and abroad with an objective to understand how tea has become important in daily life 

with the passage of time. 
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Chapter-Ill purports to investigate the relative performance of output growth of tea in 

major tea producing countries along with the contribution of its constituent components area 

and yield in or~er to highlight the position of India vis-a-vis 0ther leading tea producing 

countries in this respect. 

Various technical aspects of tea leaf production in the farm and its processing in the 

factory are presented in Chapter-IV with a view to making one aware of different operational 

stages through which green leaf is converted into the end product. 

The methodology and procedural detail in selecting the sample tea gardens and their 

resource positions have been discussed in Chapter-V in order to form a useful background for 

the subsequent analyses. 

An attempt has been made in Chapter-VI to identify the important factors accounting 

for inter-garden and intra-garden yield differences of green leaf to elicit therefrom the areas of 

intervention with an objective to enhance productivity with a greater pace. 

Trend of India's tea export in comparison with that of leading exporting countries has 

been explained in Chapter-Vll with an aim to identify the factors contributing to the loss of 

global markets of Indian tea. 

Chapter-VIll depicts the temporal price behaviour of Indian tea in the internal market 

to understand whether the price movement of tea has shown an upward drift with ever growing 

consumption demand. 

Chapter-IX furnishes the cost of production per unit area and per unit of green leaf 

output and 'made tea'. This chapter also discusses the cost structure oftea gardens according to 

the size-class and ownership category. 

An attempt is made in Chapter-X to examine the relationship between price and cost 

per unit in order to ascertain whether the existing price-cost relationship is favourable to the tea 

producers. 

Chapter-XI presents a summary of the entire work and tries to draw some broad based 

conclusions on the basis of results and discussions of different chapters. 

[3) 



CHAPTER -II 

ORIGIN AND DEVELOPMENT OF TEA PLANTATION: A 

HISTORICAL SURVEY 

Tea which is made from the tender leaf, called shoots , and bud of the tea plant, 

member of Cammelia genus, is christened as Cammelia sinensis and Cammelia assamica in 

botanical terminology. Green tea produced in China and Japan is made from the variety 

C. sinensis while the black tea is produced from the variety C. assamica. 

Although tea has been the chief joys of life in the modem world and without it life 

becomes dull to many , its history is hidden in antiquity and mythological obscurity as to where 

and from when the infusion of dried leaf is used as beverage. However, in spite of the 

controversy regarding the origin of tea, China is supposed to be the classic country where both 

the practice of tea drinking and tea cultivation was introduced first1• It is believed that the word 

'tea' has come from the Chinese dialects t' e , Chia or cha . Even if one disregards all these 

legends , the antiquity of tea in China is justified from a Chinese dictionary which mentioned its 

medicinal use in the fourth century. In the eighth century, a Chinese scholar, Lu Yu,_ wrote a 

remarkable book, the Ch'a Ching or the Tea Book2 which provided a detail account of how tea 

was prepared in China . After China, Japan is regarded as a country where tea was introduced 

by Buddhist Priests for medicinal purpose between sixth and eighth century A.D.3 But the habit 

of tea drinking was firrmly implanted in the Japanese social life from the very beginning of the 

thirteenth century A.D. After China and Japan the tea drinking habit did not spread in the other 

countries untill the middle of the 17th century. The habit of tea-drinking spread from China to 

Persia by the 17th century and to the Central Asia as early as the beginning of the 18th century, 

if not earlier". The opening up of trade relation of the Portugese to the other different countries 

of Orient and Europe acted as a catalyst to spread the tea-drinking in the different countries. 

1. Barua, D.N., Science and Practice in Tea Culture, Tea Research Association, Jorhat, 1989, p. 18. 

2. ibid, p.4 

3. Griffith, P, The History of Indian Tea, London, 1967, p.7 

4. ibid, p. 10. 
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Despite the fact that India had close ties with China and Far East from the very early date of 

Christian era it is strange enough that no mention regarding the habit of tea drinking among 

Indians was found in the writings of the famous travellers of that time. Use of tea in India is 

relatively a recent one though the exact time is not known. However, in the writings of 

Mandelso , a member of ambassy from the Duke of Holstein to Persis , and of Ovington , 

Chaplain in the East India Company's ship Benjamin , the use of tea among the Indians was 

traced during the 17th century . But because of their contradictory views it had become difficult 

to reconcile the two. Sir Percival Griffith had expressed the best guess that it was used 

occassionally , but not commonly by the well-to-do Indians with whom writers such as Ovington 

and Mandelso would naturally come into contact. 5 

Tea was known in Europe in the middle of the 16th century and the Dutch began 

. . . th I p..._.q-f h 7 h Th d"ffi . importmg tt m e ear y"o t e 1 t century . ere are 1 erences m opinion regarding the 

introduction of tea in England. In spite of these differences it is regarded that tea was known in 

England around 1657 as in this year first public sale of tea was conducted. From 1669 import of 

tea into England by the East India Company became a regular practice. Tea-drinking was 

introduced into America in the 17th century probably from Holland. 

This brief overview traces the growth of tea-drinking habit originating from China more 

than 1600 years ago. Simultaneously with the growth of tea-drinking , production of tea was also 

introduced in many countries and the tea Industry from its very modest beginning has now 

become a major plantation industry of the world, which is highly organised in every respect . 

Tea from its immemorial place of origin China where it was a village industry, has now spread 

over more than 45 countries in an organised form . A brief outline of expansion of tea industry 

in major tea producing countries are furnished in the following . 

CHINA : China , despite being a matter of speculation , is still regarded as a country where tea 

was originated first in an unrecorded past. The place where it was actually originated is not 

certain till now. To some it was Bohea hills of the Fukien Province where the plants were 

discovered first, again to some others it was the Singlo-hills of Sze-chuan Province. At present, 

tea is grown in 900 places of 19 provinces mostly located in the Central and Southern China. 

Out of the total volume of tea produced in China about 60% are produced by the four provinces 

namely, Zhejiang, Hunan, Sichuan and Anhui. 

5. ibid, p. 13. 
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Although China had started export of tea more than thousand years ago and established 

trade relation with over30 countries in the world, tea growing in China is still a village industrY'. 

Bushes are often grown on steep hill slopes unsuited for other crops. The leaf is plucked three to 

four times a year in the Northern and Central Provinces . In the wormer areas of South plucking 

is extended up to eight times a year . 

Basically six types of tea are produced in China. These are green tea, black tea , oolong 

tea , white tea , yellow tea and black-black tea . This basic categorisation is done on the basis of 

methods followed during the manufacturing process7. Out of these six categories green tea 

occupies the major ahare contributing 66% of the tea produced in China. 

Despite the fact that most of the holdings are small , China was the sole supplier of tea 

to the whole world untill the mid-nineteenth century . In 1855 while India's production was 

40,000 kg, China exported 90 million kg. of tea. The period 1840-1886 witnessed prosperous 

growth both in respect of production and export 1• The volume of export which was 19000 tons 

in 1840 raised to 134,100 tons in 1886. The share of Chinese export declined gradually after 

1886 with the entry of India , Sri Lanka and Indonesis in the world tea export. The period of 

recession lasted upto 1949. After 1950 tea industry began to recover following the formation of 

Republic of China in 1950 . Area under and production of tea in 1991 was recorded 7 times and 

12 times respectively than the corresponding figures in 1950. The share of China's tea export 

also registered rising trend accounting for 6.5 % in 1950 to 17.20% in 1991. The domestic 

consumption also recorded tremendous rise in this period from 4.50 grn/year/capita to 340 

gm/year/capita. 

JAPAN : Like China history of tea culture in Japan is also old dating back to the early part of 

eighth century . It was introduced in Japan by the Buddhist monks from China and it was 

restricted only to medicine for the first 500 years. In the course of time when it penetrated the 

Japanese social life as a popular drink, tea industry grew vigorously producing mainly green tea 

along with some black tea9 • Except in some places tea is not a major crop in Japan. Cultivation 

of tea is concentrated principally in the two Southern islands Kynshu and Shikoku and in the 

6. Barua, D.N., Science and Practice in Tea Culture, Tea Research Association, Jorhat, 1989, p.18. 

7. Chen and Lu Zhenhui , " Tea Industry in China " Tea Science And Human Health (ed), Tea Research 

Association, Jorhat , 1993 . p.26. 

8. ibid • p. 22. 

9. Griffith, P, The History of indian Tea. London, 1967, pp. 7 • 8. 
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Southern part of the main island Honsu. Other areas where tea is grown are Kyoto , Shiga , Nara 

and Mia. Japan being a mountaneous country most of the tea areas are located in the hilly places 

where other crops are difficult to grow . In Japan the size of holding is small like that of China , 

the average size is less than one hectare. Green leaves are processed in the Co-operative 

factories which are run by the growers. Leaf is harvested thrice in a year . 

So far as method of propagation is concerned both the seedling and clone are cultivated 

in Japan . Clones were introduced from 1930. China bushes are cultivated in such places where 

temperature is very low. Several frost tolerant clones have also been developed to cultivate in 

such areas 10• 

Tea became an important exportable item in Japan after liberalised its trade policy in 

1859. The expansion of the industry experienced a set back during the period of World War II. 

But it recovered its position as soon as the war was over. During 1950-55 production of tea was 

about 100 million kg. as against 24 million kg. at the closing years of the 19th century . The 

production of green tea gradually dwindled since 1980 and in 1991 it came down to 90 m.kg. 

while, on the other hand , with rapid growth of consumption demand , Japan had to import black 

tea to the tune of 13345 tons in 1991 . During last two decades taste and preference of tea drink 

also noted a dramatic change from green tea to oolong and black tea as well as the shifting of 

beverage habit from tea to coffee11 • 

SRI LANKA : Tea was first introduced in Sri Lanka in the year 1824 by bringing seeds from 

China. But the efforts failed. Cultivation of tea seriously began from the decade 1870 when the 

Sri Lankan flourished coffee industry was collapsed by the attack of coffee rust fungus12• Area 

under tea plantation recorded 400 ha in 1875 rose to 162000 ha in 1920 and 242,000 ha in 1960 . 

At present , Sri Lanka is one of the major tea producing and tea exporting countries in the 

World. A little over 90% of total production oftea is exposed to the international market. This 

spectacular expansion of the tea industry have been made possible by individual efforts of the 

entrepreneurs with constant encouragement and support from the Government . Tea industry 

I 0. Barua, D.N, Science and Practice in Tea Culture, Tea Research Association , Jorhat, 1989, p.27. 

II. Okano , K. " Tea Industry in Japan ." Tea Science and Human Health (ed.) , Tea Research Association , Jorhat, 

1993, p. 53. 

12. Eden, T, Tea, Longman, Green and Co., 1958, p. 2. 
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though flourished by the private entrepreneurs a little over 50% o Tea area was brought under 

Government control following the redistribution of land in the Land Reform Act of 1972 and 

1975. Most of the tea areas in the country is concentrated in South-Western part of the hilly 

islands on diverse ecological regimes which are broadly classified into three on the basis of 

elevation as low (below 600 meters), medium (600-1200 meters) and high (above 1200 meters) 

each having distinctive character of its own in the context of international demand. The Sri 

Lankan tea of high elevational areas which was once recognised as the best quality tea in the 

world market had been regretfully passing through the dismal phases over the last three 

decades13
• Next to India, Sri lanka is the second biggest exporter of tea in the world to-day. In 

the face of stiff price competition with newly emerging quality C T C teas from Africa, the high 

elevational orthodox teas being confined to the old market revealed a static production trend 

over the period. The middle elevational teas in view of its international prices has got a 

catastrophic effect on production trend during the said period. The tea of the low elevational 

areas having good demand from the Gulf countries since early 1970 registered an upward trend 

in production and productivity during the same period. In consequential to the above noted 

production scenario of tea in different regimes national average productivity of tea in Sri Lanka 

was remarkably reduced during the said period. 

INDONESIA : Tea plantation in Indonesia was first tried in 1824 with the China seeds. But 

this was not succesfull. Many attempts were also made in the later period, which also proved to 

be a failure.ln fact tea industry in Indonesia did not thrive well until Assam seeds were 

introduced in 1878 . Contrary to the Chinese and Japanese seeds the Assamese seeds suited well 

in Indonesia 14• Indonesia is a country which constitute hundreds of islands out of which Sumatra 

and Java are the islands where tea cultivation is principally confined. In recent times the 

Southern part of Sulawasi island, however, started tea planting .Plantation was started first in 

Java island and by the end of the last Century tea industry was firmly consolidated. The second 

world war severely shattered the industry uprooting thounsands of hectares of land under 

plantation. The situation of the industry, however, started tea planting. Plantation was started 

first in Java island and by the end of the last century tea industry was firmly consolidated. The 

area expanded rapidly and the volume of export jumped from 7 .Sm. kg. in 1901 to 32.5m.kg. in 

1914. The foundation of tea cultivation in Sumatra started in 1911 with the seeds from both 

13. Sivapalam.P, "Tea Industry In Sri Lanka," Tea Science and Human Health(ed), Tea Research Association, 

Jorhat, 1993 , P.82. 

14. Barua, D. N., Science and Practice In Tea Culture, Tea Research Association, 1989, PP 35-37. 
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Assam and Sri Lanka. The Second World war Severely shattered the industry uprooting 

thounsands of hectares of land under plantation. The situation of the industry,however. began 

imporving from the mid-sixties of the present century when the Govt. took over the estates from 

the Dutch firms. About 30% of the plantations now belong to the Govt. are in Java. Cultivation 

from seedlings is the usual practice of propagation. But scientists have developed many clonal 

varieties which are recently utilised there. Plucking in Indonesia is done throughout the year. 

Three types of teas are produced in Indonesia. These are black, green and Jasmine 

scented. Out of the three, black tea is mostly exported while the remaining two primarily meet 

the domestic demand. The domestic market absorbs 25-30 per cent of black tea. 

KENYA : Kenya is relatively a new comer in the world map of tea. In spite of this, it has 

occupied an important place in the world production and trade. Commercial production of tea in 

Kenya got momentum after World War II . From available records it is evident that tea was 

introduced in Kenya in 1903 and from 1920 it was grown commercially15• The trial of the 

colonial Government went on in the mid-fifties to cultivate tea with indigenous plants in the 

non-European settled Kenya high lands. After it being proved successful and with growing 

popularity of tea the Government estblished Kenya Tea Development Authority in 1964 with an 

objective of assisting specially the small growers. As a result starting with only 56 ha area of 

tea in 1955 it was magnified to 57693 ha in 1990. In the production front the position of small 

holders are commendable. The contribution of small holders to total production shows a 

spectacular growth from 4 per cent in 1965 to 55 per cent in 199016
• The black C.T.C. is the only 

type of tea produced in Kenya . Out of the total tea produced only 8-15 per cent are consumed in 

the domestic market and the rest is exported . 

Cultivation of tea is concentrated to the both sides of the Rist Valley at an altitude 

ranging around 5500 ft to 6000 ft above the sea leveL The major production is, however, carried 

out in the west side. Crops are generally plucked from April to September. 

U.S.S.R : The tea-drinking habit in U.S.S.R, instead of being established tea gardens,was 

observed in the early part of the t7th century. Cultivation of tea in the country started towards 

the end of the 19th century and within a short period it occupied a prominent place in the 

national economy. During the World War I the industry was shattered and began to recover a 

15. Caleb, 0, Ohieno, " Tea Industry in Kenya", Tea Science and Human Health(ed.), Tea Research Association, 

Jorhat, 1993 , P 60. 

16. ibid, p 63. 
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gain from 1920's . The total area increased from 34,000 ha in 1933 to 82,000 ha in 1986. The 

main area of tea plantation is located on the Eastern shore of Black Sea in Georgia accounting 

for 87% of the total area. Besides Georgia other places where plantations started are Azerbaizon 

and Krasnodar. Tea regions in erstwhile USSR were very cold and frost trodden and bushes 

were covered with snow in winter. In such places of low temperature only China type of bushes 

were found successful. In recent years a few clonal varieties are being recommended for 

cultivation. 

In USSR, the tea is grown either by collective farm or by State initiative but 

manufacturing is done under the Government control only. Here both black and green teas are 

manufactured. 

TURKEY : Like U.S.S.R habit of tea-drinking was prevalent in Turkey long before plantation 

took root there. Tea cultivation was started in Turkey in the year of 1924 in Rize and later it was 

spread to many more places of the Eastern Black Sea like Artvin, Giresum, Ora and Tralzon. 

The bulk of culture, however, is concentrated in the Rize region, border of the Black Sea and 

125 km Vakfikebir to Ordu. Tea is cultivated here on the flat lands and on the hill sides upto an 

elevation of 500 metres from the sea level. Tea bushes are grown here mainly from hybrid seeds 

dominated by Chinese variety. The holdings are small, not more than 4 ha. Production is carried 

on by both the private and public sectors. During the last three decades the production grew in a 

rapid rate. The volume of green leaf rose from 5000 tons in 195 5 to 800,000 tons in 1991 . After 

satisfactory development in tea production the country has been able to restrict its import to a 

very low level. The entire tea produced in the country is directed towards the domestic 

consumption. 

INDIA : It is surprising that in stead of the existence of indigenous plants growing wildly in 

some hilly places of Assam , the development of tea industry in India is relatively a recent one. 

No body knows how much time it would take to develop had there not been the colonial interest. 

Warren Hastings, the Governor General of India was very much alert from the very beginning in 

diversifying the production of commodities in order to make prosperous the East India 

Company. Sir Joseph Bank, a naturalist when was asked to prepare a note on the feasibility of 

production of crops in India, advocated first in 1778 for cultivation of tea along with some other 

crops considering the advantageous soil, climate and population of the country 17• But his 

enthusiastic note was not given paid heed to and a few years had passed without any result. In 

17. Griffith, P, A History of Indian Tea Industry, London, 1967, PP 33-35. 
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t 819 David Scott, the Governor-General in Assam tried at his own to cultivate to the East of 

Brahmaputra of Assam with Chinese seeds and plants which he had brought from the East India 

Company·~ Botanical Garden in Calcutta18
• But the plants were died on transit. Before his next 

trial in 18:.$. was commenced, the Bruce brothers came into the scene. Major Robert Bruce, an 

adventurer 1nd trader claimed in 1823 that he had heard of the existence of tea plants in Sibsagar 

of Assam from a Singpho Chief and had promised to collect some specimens from that chief. In 

the following year before he received the supply, his brother C. A. Bruce, who was in charge of a 

gunboat near Sadya in Assam , later interviewed the Singhpho Chief and collected some plants 

and seeds from him. A few specimens of these were sent to Capt. David Scott who again 

forwarded them to Dr. Wallich, the botanist of East India' Company for identification. But 

Wallich, refused to accept it as the same species from which Chinese manufacture tea though he 

identified the leaves as of camelia family. 

A few years later Lord William Bentink, the Governor - General of India, received a 

memorandum from a very intelligent gentleman named Walker in 1828 . In that memorandum 

Walker apprehended that in the event of uncertainty in trade relation with China, the only source 

of supply of tea to England, and with the growing habit of tea drinking of the people , the 

company should accord utmost importance to the tea cultivation in its own territory. And if the 

company failed to do it, it would be their own fault. Lord Bentink was convinced and supported 

the proposal. He formed a Tea Committee in 1834 with G.J. Gordon, as secretary to explore the 

possibility of tea cultivation in the country19• The committee in its first meeting on February, 

1834 expressed doubt about the success of tea cultivation within the territories of the company. 

In spite oftheir apprehension the committee issued a circular on March 1834 inviting supply of 

information regarding the indigenous tea plants from all concerns. Having learnt about the 

circular Lt Charlton, on service at Sadya under Capt. F .Jenkins, the Governor-General for the 

North-East frontier, sent some seeds and leaves of the tea tree of Assam to Capt. Jenkins stating 

that these trees are indigenous to Sadya as well as Beesa and grows wild everywhere around 

Sadya and Beesa and extended to China province Y ounen, a month's journey from Sadya. When 

these seeds and leaves are put before the Tea Committee in November 1834 Dr. Wallich 

identified it with certainty as the same species as the China tea plant. In this way the credit of 

discovering indigenous tea plants went in favour of Lt. Charlton and the Bruce brothers who put 

their claim a few years earlier was dishonoured. After the indigenous plants were discovered 

a scientific committee was formed to look into possibilities of tea cultivation in Assam. 

I 8. ibid, P 36. 

I 9. Ibid, p.38. 
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The commission under the leadership of Dr. Wallich reached Sadya of Assam in 1836. C.A. 

Bruce acting as a guide took them to the several tracts of the vally including Kutchu, 

Negrigram, Nadua, Tingri , Gabru-Parbat , Muttack and Borhat besides the hills between Assam 

and Burma, where the indigenous tea plants were growing in clump20 • The commission came to 

the conclusion that Assam and the Northern frontier would provide the most suitable field for 

tea-cultivations of every variety. The commission was very much satisfied with their venture 

and hopes began to gallore that time was not very far when India could export tea. In the 

meantime local progress had been considerable . Tea was discovered in Manipur Hills , and in 

the new locations of Assam . C.A. Bruce , the central figure of local development of tea culture 

by his extraordinary talent and untiring zeal explored many places with indigenous plants day by 

day. He also tried with China seeds in his nurseries . Most of the places he discovered were 

under the possession ofthe Singpho Chiefs who were sometimes non coperative in divulging the 

places where tea grows. But Bruce by his wit made some presents , mainly opium , to them and 

by using some soft words he was able to induce the chief to make disclosures of the ,existence of 

tea plants in many places like Koojee and its neighbourhood ; Ningrew , on the Burra Dehing 

river ; Jagundoo , further down the Burra Dehing ; Phakial and Big Phakial and many other 

places. 

After a lot of tea tracts being discovered in Assam an attempt was made to establish tea 

plantation under the Government control. Wallich recommended to the Government that all the 

tea tracts discovered by them in the forest areas might be considered for tea plantations either 

by purchasing the land or taking on lease from the Singpho Chief. In partial consideration of the 

proposal when the Government selected two or three areas for tea plantation , differences croped 

up among the menbers of the scientific commission regarding the seeds to be used for 

plantation. While Wallich was in favour of the Assam seeds , the other members like Griffith 

and M' clelland advocate for China seeds. Ultimately the later opinion triumphed. The scientific 

committee again divided as regards the suitability of area for growing tea. There were three 

distinct opinions. These are: (a) the Sub-Himalayan regions, indicating Mussourie, Dehradun, 

Kumaon (b) the Eastern frontier indicating Assam and (c) the Nilgiris and mountains of Central 

and South India . Confronted with these diversified views the Government of India decided to 

try in all the areas . The experiment met with different results - the South India plantations 

proved a failure , the Sub-Himalayan regions were reasonably successful and the most 

successful results was obtained in Assam even though it failed in Sadya. 

20. ibid. pp. 44-46. 
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Simultaneously with the discovery of indigenous tea plants area along with the 

establishment of new plantation, the method of manufacturing was also improved following the 

Chinese method . The first experimental samples of manufactured tea from the indigenous plants 

of Sadya in Assam made by the Chinese planters reached Calcutta in 1836 and received 

favourable comments . In 183 7 a large sample of Muttock tea made from the Assam jat was sent 

to the Government of India . The Governor-General expressed hope that the quality of the tea 

was sufficient enough to capture the market in Europe . In 1838 the first commercial sample of 

twelve boxes of Assam tea was sent to London . It also received recommendation from the 

respectable brokers, tea dealers and several dignified individuals in London . Indian tea made a 

history on 1Oth January, 1839 when it was sold first in the auction of London and fetched a 

fancy price. 

Meanwhile in India a considerable progress took place in the discovery of new tracts 

having indigenous tea plants . By 1839 the China seeds proved seccessful at Chhabua , 18 miles 

away from Dibrugarh , and was spread over Deohall , Chhoto Jaipur and Hakanpukri , all in 
WMl 

Assam by the active initiative of C.A. Bruce,....also raised nurseries of indigenous tea plants 

besides his experiment with the China seeds. Moreover , he actively engaged himself in 

exploring indigenous plants which were progressively discovered· in the Manipur Hills and in 

many parts of the Assam valley . A report by Bruce published in the Journal of the Asiatic 

Society on 10 June , 1839 claimed that one hundred and twenty tracts of indigenous plants had 

been discovered in various parts of Assam and also in Naga Hills . He also expressed in the 

report the limitation of tea production in view of the non-availability of the tea manufacturing 

experts as well as the labourers. He had only two Chinese black tea makers and two green tea 

makers . With these limited number no good amount and good quality tea could be expected . 

He was not satisfied with the opium addicted Assamese labour . He , therefore , urged the need 

for sufficient number of experts and labourers to be available to each garden . In spite of these 

difficulties the tea industry , however, progressed steadily . According to Bruce , the production 

of tea from his own experiment was 4220 lbs in 1838, 5274 lbs in 1839 and in 1840 it was 

expected to be 11, 160 1bs. 

The foregoing progress made many capitalists to believe that tea could be produced in 

Assam on commercial basis . This belief led to the formation of a first private owned tea 

Company , the Bengal Tea company , in Calcutta in 1839 and it was followed by the formation 

of another company , the Assam Tea Company in London . These two companies , within a 

short while were merged to a single company, the Assam Tea Company. 
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The East India Company handed over its tea holdings to the newly formed company in 

1840 excepting Chhabua , Dinjoy and two other small gardens . Chhabua was later handed over 

to a private man . The tea company also took leases of the jungle lands containing tea bushes 

from the Government for the purpose of tea cultivation . But their enthusiasm in producing tea 

was constrained from the very beginning when they faced the trouble of severe labour crisis. 

The locally available labour was not sufficient and their quality was also poor. In view of this 

problem the Chinese men were brought first hoping that they would be efficient in producing 

tea. But they were also proved unsatisfactory and described as "turbulent, obstinate and 

rapacious." The Chinese men , however, became accustomed to work in the later period. The 

Englishmen brought from England were obedient but ,seemed entirely ignorant of the local 

language and the nature of the work and hence proved useless. 

In spite of all these difficulties the company produced 10202 lbs of tea from 263 8 acres 

of land in 1840 and this was sent to london . In 1842 the production was recorded as high as 

29000 lbs but with enormous expenditure incurred in the course of opening new ventures the 

company could not earn any profit . The company earned profit first in the year 1848 and in 

1852 it was possible to pay divident first . By this time a good number of gardens grew up in the 

hands of the private individuals . Williamson brothers were the oldest pioneers among them. By 

1859 there were fifty one privately owned gardens in Assam - ten in Lakhimpur , fifteen in 

Sibsagar , three in Darrang and the remaining were in Kamrup and Nowgaon. So far the 

competitors of the Assam Tea Company were the private individuals . But in 1859 , the second 

Joint Stock Company , the Jorhat Tea Company was formed with a capital of£ 60,000. The new 

company was very careful from the very beginning in every respect _of production. As a result 

within the first five years of its establishment it was prospered tremendously and paid handsome 

dividents right from its inception. After the formation of the second company a large number of 

private individuals as well as the public limited companies came forward to establish new tea 

plantations in Assam . In 1862 five tea companies namely, the Assam Tea company, the Jorehat 

Tea Company , the East India Company, the Lower Assam Tea Company, and the Central 

Assam Tea Company came into existence with 167 gardens under their control . During this 

time the number of gardens under the individual private ownership were 57. 

In the meantime indigenous plants were found in Cachar and Sylhet in 1855. Later on, it 

was found wild along the Khasia and Jaintia Hill where they were bordered by Surma valley. 

With the discovery of the tea plants many tea gardens were established in Cachar district of 

Assam in the valley of river Barak in the south Barail mountain . The teelas were planted next. 
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At that period tea plantation in Darjeeling District of West Bengal was started . In 1856 tea was 

planted at Takvar on the Kurseong flats as well as on the hill slopes between Kurseong and 

Pankhabari, at Canning and Hope town. From 1856 onward several other gardens were 

established and in 1874 the number of gardens rose to 113 covering an area of 18,888 acres with 

production of 3,928,000 lbs. Once the plantation in the Darjeeling district was established as a 

commercial enterprise , attention was turned towards the foot hills of the Himalayas - first to 

Terai and then to Dooars . The first tea garden established in Terai was Champta in the year 

1862. 

The tea industry encountered a severe crisis from 1862. Tea gardens established upto 

1861 were prospered well and earned profit to a considerable amount . This allured many people 

to come forward to open new gardens . People began scramble wildly for tea shares and tea 

lands. Tea companies, with or without any knowledge about plantation, sprang up overnight. 

The price paid for the purchase of land was exceedingly higher than what it could deserve . This 

madness in speculation threatened the existence of the industry. The growing up of large number 

of gardens raised the production which in tum reduced the price of tea causing financial 

embarrassment of those who spent huge amount of money in establishing the gardens. Many 

concerns collapsed completely as they could not bear the burden . Soon many people realised 

their ill-concerned speculation and withdrew themselves from the business by selling their 

estates at a price far below what it was incurred at the time of opening . Apart from the 

depression in price there were also many other factors responsible for the crash in the tea 

industry. The crisis however, did not last long and the judiciously established gardens began to 

recover from 1869. 

After the crisis was over , the prudent entrepreneur directed their attention to explore the 

east of the Teesta river and the tea was first planted in Gajaldoba garden in 1874 followed by 

Phulbari (Lees River) and Bagracote. Planting was extended further towards east of the river 

Sankos of Assam border. The narrow strip of land between the Teesta and the Sankos is known 

as Dooars . This region constitute one of the major tea area in the North-East India . There were 

13 gardens at Dooars in 1876 . By 1881 the number of gardens rose to 55. After 1881 the 

cultivation of tea extended rapidly in the tract inbetween the Teesta and the Daina river. The 

area under tea in 1892 was recorded more than six times than that of in 1881. Towards the end 

of the last century 76,000 acres were under tea and the corresponding production was nearly 

3:!,000,000 lbs. 
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In the year 1879 the first Indian tea company , the Jalpaiguri Tea Company was formed . 

Shortly after this , two more companies namely the North Bengal Tea Company and the 

Gurjungjhora Tea Company were formed . China types of bushes were initially planted in 

Darjeeling , Terai and Western part of Dooars . But as plantation extended eastward , more and 

more of Assam plants were used in the later period. 

Like Assam no indigenous plants were discovered in the Sub-Himalayan region . But 

experiments were carried on in different nurseries with the China seeds to see their potentialities 

in this region . After the successful experiments the Government encouraged the private 

individuals to undertake tea cultivation for commercial purpose and in 1856 a number of Indians 

along with three Europeans established four gardens . By 1863 , 78 plantations were established 

in this region - 18 in the Kumaon , 25 in Dehradun , 3 in Grawal , 3 in Simla , 26 in Kangra 

valley and 3 in Kulu . The tea industry in this region had a good start but due to some external 

factors , especially the earthquake in 1905 , it could not thrive well. 

Tea, in South India , was regarded as a supplementary crop in the early days when 

coffee had been the major plantation crop. In spite of this , cultivation of tea with China seeds 

started on experimental basis almost simultaneously with that in Assam and the Sub-Himalayan 

region on recommendation of the Tea Committee . But the endevour to grow tea in South India 

was more or less unsuccessful because of the non-survival of most of the seedlings sent there. 

However, in the Nilgiris there was effective use of seedlings . But it was untill the early fifties of 

the last century when plantation on small commercial scale started in the Nilgiris. Expansion of 

the plantation started vigorously after 1865. In 1893 the area under tea was estimated to be 1200 

ha in the Nilgiris. At about the same time Wynaad embarked with tea cultivation and in 1896 it 

had 1 00 acres under tea . Next to the Nilgiris and Wynaad came three regions of Kerala - the 

Kanan Deval Hills , central and south Travancore where plantation established at an altitude 

ranging between two thousand and eight thousand feet. Tea cultivation in Travancore started 

when the coffee in~ustry witnessed a severe set back . In 1864 tea had been planted first as on an 

experimental basis. But it was in 1895 when plantation started on the commercial basis . In 1906 

eight thousand acres were under tea in Travancore. 

Most of the tea growing areas in South India are located in the two states - Tamil Nadu 

and Kerala . All the gardens are situated in the hills with varying altitude . Unlike in North India, 

a large number of gardens are found in South India with very small size ranging from a fraction 

of a hectare to a few hectares. 



Tea Industry in India from its very inception , during 1838-39 to the end of the last 

century had witnessed a continuous progress and was able to outcompete China from England . 

In 1889 the U.K.'s imports of Indian tea was 50 per cent of the total import whereas the 

corresponding share of China was only 31 per cent. 

The Indian tea industry had to encounter difficulties in the course of its expansion . 

Apart from the problem relating to the availability of labour and communication , the pioneers 

were very much concerned about the culture and manufacture of tea in order to get better quality 

as well as increased quantity to penetrate the world market . To look after these problems in 

North India the Tocklai Experimental Station was established at Jorhat of Assam in 1990 by the 

Indian Tea association. The United Planters Association of South India (UPASI) located in the 

Coimbatore district also run a similar research station to meet the need of South India . These 

two research stations has been providing necessary R & D guidance which has contributed the 

industry to increase tea production by 133 per cent during the last 40 years . Considerable 

progress was made in the field of plant breeding . Since the initiation in late thirties of the 

present century, the Tocklai Experimental Station had released 163 clonal cultivars of which 

128 were released between 1980 and 199021• The technique of tissue culture developed by the 

station has opened up a new vista for creating genetic variabilities to supplement the 

conventional breeding method in evolving superior cuitivars22• 

With these scientific researches Indian tea industry has made enviable growth in respect 

of production , productivity and area. The rate of growth of production during the period 1961-

1990 was recorded 2.64 per cent while the corresponding figure for yield and area were 1.81 per 

cent and 0.83 per cent respectively23 • There was an all time record production of 742m.kg. in 

1991 achieved from 42 thousand hectares of area under tea. The areas which were once 

abandoned for unsuitability of tea production have become now viable for production of tea. 

Three types of tea are generally produced in India . These are C.T.C., Orthodox and 

Green tea, Out of these three C.T.C. constitute the major position accounting around 70 per cent 

while the Orthodox constitute 28 per cent . The green tea along with a very insignificant type 

legg-cut tea constitutes the rest. India's picture in the field of export is not encouraging . It has 

2 I. Singh. I. D.; ··.\ Decad~ of Tea Breeding in North East India ... Challenges of the Nineties :Proceedings of the 

31st Tocklai Conferenc~. 1992. Tea Research Association. Jorehat. p.IS. 

22. ibid. p.23. 

23. Table 3.5 of Chapter Ill of this thesis. 
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remained static around 200 m.kg. during the last three decades ending 1990. The share of 

India's export to the total world export has dwindled from 45 per cent to 18 per cent during this 

period. One of the reasons for this dwindling share is the tremendous growth of domestic 

consumption. In 1991 the domestic consumption was 530 m.kg. which is more than four times 

than that during the time of independence. 
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C H A P T E R - Ill 

A SURVEY ON TEA PRODUCTION : GROWTH AND 
INSTABILITY 

Tea is an immemorial crop and its exact antiquity is unknown . However , a definite 

mention about tea is found in the Chinese ancient history . Some commentaries on the tea tree 

are observed in Chinese encyclopaedia, ' Pent Sao, ' which was compiled as far back as 2700 

B.C. "She King " , one of the classical works by Confucious , contains an elaborate account of 

tea. 1 It was definitely in use in China for medicinal purpose in the third and fourth century B.C. 

In any case it had long been grown in China and Japan2• China tea was first introduced into 

England in the seventeenth century and then into United States by the initiative of the East India 

Company. But tea drinking did not become popular till the middle of the next century. 

In India the tea plant was discovered in Assam sometime in 1820s. The East India 

Company was called upon to explore the possibility of growing this crop on a commercial basis 

and started an experimental tea garden in 1835 . In 1840 the garden was handed over to the 

Assam Company , a private enterprise. But the tea estate did not grow with desired pace untill 

1852 especially 1859, when the existing restrictions on the grant of land to the prospective 

planters were relaxed . Thereafter, both production and consumption of tea was encouraged in 

India because of close trading tie between England and India during the British Empire. By the 

end of the nineteenth century black tea drinking was firmly established in England and India 

became the largest tea producer in the World . The green tea producing China was almost ousted 

from the World's export trade . Java (Indonesia) started to produce sizeable quantities of tea in 

the mid-nineteenth century and Ceylon (now Sri Lanka ) initiated to produce black tea after 

1860 and export it after 1896. Thereafter , tea production was promulgated to Africa and by 

1920s black tea became a leading beverage in the British East African countries like Kenya and 

Tanganeyika , and Nyasaland3• 

I. Monoharan . S, Indian Tea: A strategy for Development . S. Chand & Co.(P)Ltd; New Delhi, 1974 , p.l. 

2. Sarkar ,G. K. The World Tea Economy. Oxford University Press. 1972, p.2. 

3. ibid. p.2. 
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During three decades ending 1990, World tea production has increased to two and half 

folds from 984.5 thousand tons in 1961 to 2417 thousand tons in 1990 . The annual compound 

growth rate worked out to be 3.46 per cent . During the same period 8 other countries namely , 

India, Sri Lanka, China, Indonesia, Turkey, Japan, Kenya and U.S.S.R. have emerged as the 

leading producers contributing about 90 per cent of total world production . The production of 

tea in India has become doubled from 354.4 thousand tons to 720.3 thousand tons. Several 

Northern and Southern districts have contributed to this expansion. The present chapter purports 

to examine the relative performance of the major tea producing countries in respect of growth of 

production , area and yield in the context of global production. And in the national context the 

growth performance and its stability aspects of several tea producing districts and states have 

been examined in this chapter with a view to highlighting therefrom the areas having better 

prospect of future expansion based on historical trend. 

3.1 Study on Growth: Methodological Issues 

3.1.1 Specification of functional form and growth 

A trend growth rate of a quantity time-series provides a quantitative characterisation of 

the growth path and one can use it for predictive purposes , which Rudra4 called it as parametric 

rate in contrast to implicit rate having no significance of behavioural value . Vaidyanathan5 also 

defended trend estimation as a convenient way of summarising a long time-series. However, in 

estimation procedure of trend growth rate on a body of time-series data a number of 

methodological issues arise . First question comes to the fore as what functional form appears to 

have good fit and what measure to the 'goodness of fit ' seems to be appropriate. Rudra6 in his 

study of growth in ·the context of West Bengal's agriculture used three functional forms--the 

linear (diminishing growth-rate), exponential (constant growth rate) and the Gompertz (varying 

growth rate ). And by calculating commonly used measure of "goodness of fit " --coefficient of 

multiple determination R2 he observed ' goodness of fit ' more or less equally well for above 

three functional forms . In identifying the best fitted one he suggested an alternative measure of 

4. Rudra, A, "The Rate of Growth of the Indian Economy" in Robinson and Kidron (ed.), Economic Development 

in South Asia .1970, pp. 35-53. 

5. Vaidyanathan. A , "On Analysis of Agricultural Growth", Dr. Rajendra Prasad Memorial Lecture; the 33rd 

Annual Conference of Indian Society of Agricultural Statistics , Jl SAS, 32 (I). April 1980, pp. I-24. 

6. Rudra. A. Indian Agricultural Economics: Myths and Realities, Allied Publishers, New Delhi .1982, pp. 244-

245. 
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'goodness of fit '0 representing the ratio of residual sum of squares to total sum of squares. 

Vaidyanathan7 also observed that different functional specifications with quite different 

descriptive implications may fit a given body of data equally well . The present study does not, 

however, attempt alternative functional forms , rather the exponential (log linear) form is 

chosen based on a priori expectation that the change in output in a given year is thore likely to 

be a constant percentage of output over the preceding year. And this presumption appears to 

have relevance for a perennial crop like tea where leaf production is the question of concern . 

Moreover , it seems reasonable to assume that larger errors (in the statistical sense of deviations 

of actual from fitted values ) are associated with larger output and hence a multiplicative error 

term is more appropriate than an additive one . In view of choosing single functional form , the 

commonly used measure of 'goodness of fit' R2 has been taken into account for the present 

purpose. Initial specification of the functional form is thus 

where, 

Yt= a.(l+r)t flt··························· (1.1) 

which is linearised as 

lnYt=a+bt+ut .................. (1.2) 

Y t = output I area I yield 

t = time (in discrete years ). 

a = In a = a constant 

r = annual compound growth rate. 

b =In (l+r) 

and u t = In J.1 t =error term. 

The coefficient of time b, is actually the continuous rate of growth . But for the range of 

values in question, b closely approximates the annual compound growth rate as pointed out by 

Dandekar 8 
• Following the usual convention , estimate of b has been considered as the growth 

rate in the present study. This study also aims at investigating sub-period growth rates. In 

empirical studies the growth rates in different sub-periods are usually worked out by fitting 

separate exponential trend adopting ordinary least square (OLS) method . In some studies, in 

stead of estimating sub-period growth rate by separate sub-period regression , a single regression 

7. Vaidyanathan . .-\ , "On Analysis of Agricultural Growth", Dr. Rajendra Prasad Memorial Lecture ; the 33rd 

Annual Confen:nce of Indian Society of Agricultural Statistics . Jl SAS. 32 ( l ), April 1980, pp. 1-24. 

8. Dandekar. V.\1." Introduction to Seminar on Data Base and Methodology for the Study of Growth Rate in 

Agriculture", /n,lian Journal of Agricultural Economics, Vol. XXXV No.2, pp. 1-12. 
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equation is fitted by introducing intercept and slope dummies into the model to work out 

different sub-period growth rates. Either of the two methods may , however , exhibit confusing 

results such that each sub-period growth rate may exceed or subside the estimated exponential 

growth rate for the whole period 9 
• It may also happen that the estimated growth rate in each 

sub-period becomes negative while the growth rate for the whole period is worked out to be 

positive . Such peculiar results arise from the fact that trend estimates are little affected by the 

values at or near the mid-point of the time-series , while extreme observations -- those at the 

beginning and at the end of the series have the greatest effect. This inconsistency in estimate 

arising out of discontinuity between the segment of a piece-wise regression is removed by 

imposing certain linear restriction as suggested by Boyce10
• In the case of exponential functional 

form , such approach , according to him yields kinked exponential model . He explains its 

superiority in comparing sub-period growth rates. From kinked exponential model with one, 

two or multiple kink points , the sub-period growth rate can easily be estimated by OLS method 

. An elaboration of this method is given below. 

Let us consider that the time-series for the period t = 1, 2, 3, ...... , n be broken at a 

single point k . The discontinuous growth rate for the two sub-periods can be estimated 

separately or by fitting the single equation . 

lnYt=at Dt +a2D2'i(b1 Dt +b2D2)t+ut ............................ (2). 

where u t is the error term and Dj is a dummy such that 

Dj = 1, for the j-th sub-period. 

= 0, otherwise. 

9. Ahluwalia ,I.J, Industrial Growth in India : Stagnation Since the Mid-Sixties , Oxford University Press, 

Delhi, 1985. pp. 16-17. See, for example, Table 2.4. of the book showing discrepancies as in the following. 

Industry Gro~ nrte(percent) 

1959-60 to 1966-67 to 1959-60 to 
1965-66. 1979-80 1979-80. 

Tobacco 1.50 1.30 2.10 
Textile. 3.90 4.40 3.10 
Footwear 15.30 14.50 12.40 
Basic metals 15.00 5.10 4.60 

Total Manufacturing 7.60 5.40 7.60 

10. Boyce, J.K .. Agrarian Impasse in Bengal. Oxford University Press, 1987, pp.267-27l. 
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Discontinuity between the lines can be removed by using a linear restriction such that they 

intersect at the break point k . In that case, 

a1 +b1 k=a2+b2k ............................. (J). 

Substituting for a2 (and noting that a1 D, + a2 D2 =a 1) we get the restricted form 

In Yt = a1 +bt (Dtt + D2k) +b2 (D2t- D2k) + Ut ........... (4). 

The OLS estimates ofbt and b2 from the above equation gives the exponential growth rate for 

two sub-periods with a kink at k and~ not equal to~. 

This procedure can equally be extended to the time-series data when they are broken at 

two points , say kt and k2 so that three sub-periods are created . The unrestricted model 
' 

becomes 

In Yt =at Dt + a2 D2 + a3 D3 + ( bt Dt + b2 D2 + b3 D3) t + Ut ............. (5). 

The two-kink exponential model is derived imposing linear restrictions such that sub- periods' 

trend lines meet at k 1 and k2 

a1 +bt kt =a2+b2k1 ....................... (6) 

a2 + b2 k2 = a3 + b3 k2 ........................ (7) 

substituting for a2 and a3 We get the two-kinked exponential model, 

In Y t = a 1 + b 1 ( D It + D2 k 1 + D3 k 1 )+ b2 (D2 t - D2 k 1 - D3 k 1 + D3 k2 ) 

+ b3 (D3t - D3 k2 ) + u t ....................... (8). 

The OLS estimate of bt , b2 and b3 of equation (8) gives the growth rates of the three different 

sub-periods . The sub-period growth obtained in this way can not all be greater than or less than 

the exponential growth rate estimated for the period as a whole. The functional form (8) has 

been used in this study to derive the growth rate in different sub-periods. 

The rationale for using the kink exponential form is that it utilises all the values 

throughout the period even when the sub-period growth rate is calculated . But in conventional 

approach values taken by the variable outside each given sub-period is ignored making the 

system less sensitive to fluctuation and instability. 

Further, for verification of existence of statistically significant acceleration or 

deceleration in growth over the whole period a quadratic in time variable of the form, 

In y =a+ bt + ct 2 ........................ (9) is estimated . 

The issue of acceleration or deceleration of growth over the sub-periods has been 

resolved by applying the following test as suggested by Alagh and Sharma. 11 

II. Alagh. Y.K .. Sharma. P.S .. "Growth in Crop Production 1960-61 to 1978-79: Is it Decelerating?·· Indian 

.Journal tl/AKricultura/ Economics. Vol. XXXV. No.2. April-June. p.I07. 

l23J 



t= ......... (10) 

~ (S.E.bJ ) + (S.E.b2) 

where, b 1 = regression coefficient of sub-period I. 
b2 =regression coefficient of sub-period II. 

S.E.bt =standard error ofbt. 

S.E.b2 = standard error of b2. 

Basic data for this study have been drawn from various issues of Tea Statistics published by Tea 

Board oflndia . 

In addition to estimating annual growth rate of output , area and yield by adopting 

aforesaid method , the output growth has been decomposed into the growth of its constituent 

components , area and yield in order to assess the relative contribution of change in area and 

yield to the .growth of production . The decomposition procedure has been explained by the 

following illustration . 

0t = At Y t · · · ·. · · · . · ·. · · ......... (11 ). 

Where, Of=output, 

At=area, 

Yt =yield, all at timet. 

Given a multiplicative identity such as (11), the exponential growth rate of the components on 

the right-hand side sum to the growth rate on the left -hand side term , output : 

Where, 

b0 = bA +by .............................. (12). 

In Ot = a 0 + b 0 t 

In At = a A + bAt. 

In Y t = a v + b vt. 

Where Q , A and Y respectively denotes output , area and yield and b denotes the growth rate of 

the corresponding suffixes attached to it . 

The same additive property applies to the sub-period growth rates emerging from the kink 

exponential equations discussed earlier. 

In the last part of growth analysis an attempt is made to examine the impact of output 

growth in changing the relative position of a constituent region to total production. In view of 

this , the production share of each constituent part to that of total has been calculated over the 
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years under consideration . A simple linear regression of the form St = a +bt has been fitted 

to the temporal share data(St) to estimate the slope coefficient of trend (b) in order to examine 

whether the production share of a constituent area has been changed over the period . This trend 

analysis is employed in the context of global production and changing the shares of the major 

tea producing countries . In the context of national level production and changing the shares of 

the Northern and Southern region and that of the States and also in the context of each of the 

states and changing the shares of the districts thereunder. 

3.1.2 Choice of Period and Sub-Periods 

In selecting the time period for growth analysis of a crop, the phases of transition to full 

establishment, technological acquaintance and thereafter extension of its production and 

consumption as well as availability of continuous time-series production data are the points 

which one takes into account . The abnormal period of shaking a society's order like war, 

devastating natural disaster etc. are also usually kept apart while choosing a continuous time 

period for any trend analysis . In view of all these , let us cast a glance to the tea production 

scenario of the major tea producing countries including India . The Second World War in 

general exerted a stupendous jerk to most of the countries . And in reality the tea production 

and trade, by and large, was not regained until early fifties (the London auction reopened after 

World War in 1951 ). The period 1887 to 1949 was experienced as the declining stage of 

Chinese tea industry because of political instability 12• Recovering and developing of Chinese tea 

industry was started following the establishment ofthe Peoples' Republic of China in 1949 . The 

recovery effort got momentum and increasing production was realised only after 1955-56. In Sri 

Lanka a new thrust in tea production was witnessed during the period 1948-1960 under 

relatively open trading regime after independence in 1948 . Tea cultivation in Indonesia was 

started quite a long time back. But within 20 years after World War II Indonesian tea 

experienced a set back . Many large tea plantations were abandoned and some areas were 

converted into food crop production 13 • The difficulties were overcome and the tea industry in 

Indonesia was capable to restore its past glory until mid-sixties . In Turkey tea production began 

in the Republican era after the possibility of tea production was determined in 1917 around the 

Eastern Black Sea region. First black tea production ,.however, was started since 1947 . And 

thereafter till early sixties a spectacular spurt in tea production was recorded in Turkey in order 

12. Zongmao . C and Zhenhui . L . ·· Tea Industry in China", Tea Science and Human Health (ed) , Tea Research 

Association, Jorhat, 1993.p.22. 

13. Arifin. M.S .. Dhannadi. A. Subama. N. "Tea Industry in Indonesia ... Tea Science and Human Health (ed) . 

Tea Research Association. Jorhat. 1993. p.37. 
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to meet the domestic demand within a shortest possible while 14
• Commercial tea growing was 

possible in Kenya only after 1920s as stated earlier . But major development did not start untill 

much later , after the Second World War . Till mid-fifties tea production in Kenya was confined 

to European settled areas and thereafter from early sixties it was expanded to non-European 

Kenya highlands after the experimental trials being successful .15 Japan , the worst affected 

country by Second World War , could not recoup its position in tea production untill early 

sixties . India traversed a long way in respect of tea production since the beginning of the 

present century and no such ups and downs has been recorded in the history of Indian tea 

economy . It has been delineated in the above discussion that a phase of transition has traversed 

by major tea producing countries either because of shock generated from World War II , Civil 

War or time span required for experimentation. And thereafter expansion of the production is 

brought about during the period extending from late forties to fifties . All these keeping in view , 

the period of three decades 196 I to 1990 has been chosen for trend analysis . 

In most of the trend analyses by apportioning into sub-periods in the context of Indian 

agriculture the mid-sixties has been taken as the cut-off point in dividing the sub-periods . In 

justifying the above presumption most of the scholars pointed out the period mid-sixties as 

turning point of technological change when the release of HYV seeds characterised by higher 

intake capacity of fertilisers in complementarity with the use of irrigation and plant protection 

inputs and resulting thereby a shift in production function was brought about. Thus according to 

them the shifting point , which Boyce 16 calls it as the point of 'trend break ', may aptly be taken 

as cut-off point of sub-periods . No such point of shifting or trend break can be identified in case 

oftea. For tea the primary product is green leaf and its volume of production depends on various 

factors like nutrients , shade , drain etc. as well as biological character of the tea bushes . This 

biological characteristic can be termed as shift variable in case of tea production . Tea 

cultivation was initiated by seed . Through sustained breeding effort vegetative method of 

propagation was successful and some clonal planting materials were released for North India's 

tea industries only in late forties. Thereafter , continuous release of various types of clones 

aiming at either increasing volume or value ofthe produce is witnessed-by the results of tea 

14 Vanli , H.·· Tea Industry in Turkey ... Tea Science and Human Health (ed), Tea Research Association .Jorhat. 

1993, p.96. 

15. Othieno . C.O .. " Tea Industry in Kenya" Tea Science and Human Health (ed.) , Tea Research Association 

Jorhat, 1993.pp.61. 

16. Boyce, J.l\. .. Agrarian Impasse in Bengal, Oxford University Press .1987, pp. 267-271. 
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breeding efforts at Toklai Experimental Station 17 at Jorhat of Assam since the initiation of 

systematic tea breeding at TES in late thirties 163 clonal cultivars were released on continual 

basis. Out of 163 clonal cultivars released 29 cultivars were belonging to the category of 

vegetative propagule of TV -series18 as summarised in Table 3.1. One plausibly assumed from 

the North India's example of plant improvement programme cited above that no such point of 

in terms of inflectionary change in biological character of tea plant . In absence of turning point 

the trend analysis for the study has been divided into three equal sub-periods , each spanning one 

decade i.e., 1961-70, 1971-1980 and 1981-90. 

Table 3.1: Release of clones from Toklai Experimental Station 

Period Clones released. 

1940-49 TVt, TV2, TV3 

1950-59 TV4 toTV9 

1960- 69 TV1o to TV17 

1970- 79 TVt8 toTV24 

1980- 89 TV2s to TV 28 

1990 TV29 

3.2 Growth Performance : Major Tea Producing Countries 

This section is devoted to examine the growth of production and that of its constituent 

components , area and yield , of tea for major tea producing countries in order to delineate 

differential growth and growth pattern among the countries , if any therein , and to find out the 

relative contribution of area and yield to the observed growth of output with a view to arriving 

at some broad conclusion in respect of growth behaviour of tea production for major tea 

producing countries in the world . This section also purports to examine the impact of 

differential growth in changing the relative position of an individual country to the global tea 

production nexus. 

Simple exponential annual growth rate over the whole period ( 1961-90) and each sub

period for production, area and yield of tea in major tea producing countries are summarised in 

17 Singh. 1.0, "A Decade ofTea Breeding in North -East India ... Proceedings ofthe 3JSI Tocklai Conference. 

1992. Tea Research Association. TES, Jorhat. pp. 13-:!5. 

18. Tea Research Association. Tokiai £-cperimental Station :1911 to 199/,Jorhat, 1992, pp.36-54. 
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Table 3.2. Average annual growth rate of production for Turkey, Kenya, China, U.S.S.R. and 

shift or trend break can be identified Indonesia is found to be higher than that of World average 

3.46 per cent . Among the high growth countries annual growth of production for Turkey , 

Kenya and China are recorded as high as 1 0.38, 9.08 and 6.53 per cent respectively . A trend in 

annual growth rate of output, however , appears to be declining significantly in case of Turkey , 

Kenya and U.S.S.R. while in China and Indonesia annual growth rate of production is found 

continuously increasing as noticed from Table 3.3. In case of Turkey the observed declining 

trend in growth rate is brought about from both sources of area and yield ( Table 3.3) . But for 

Kenya that is caused by drastic fall in growth rate of area which has not been compensated by 

significant increasing trend in growth rate of yield as demonestrated from Table 3.3. The 

dwindling trend in growth rate of output for U.S.S.R. and increasing trend in output growth rate 

for Indonesia are , however , caused by comensurating area growth in the respective direction . 

Among the low growth countries in the counterpart , India is recorded to have relatively high 

annual growth of output (2.64 per cent) followed by Japan (0.64 per cent). Sri Lanka shows 

negative growth . Notwithstanding of having lower rate of growth in comparison with that of 

the World average the trend in annual growth of output in case of India is not decelerating in 

statistical sense of term and that too has become possible by significant acceleration in area 

growth . But trend in annual growth of production in Japan has declined significantly because of 

the fact that trend in growth rate of both area and yield have been decelerated significantly. 

At the global level the principal source of output growth is found to be the growth of 

area and it is also true for the high growth countries like Turkey , Kenya , China and Indonesia. 

Of the high growth countries U.S.S.R. unveils the contrary picture , where principal source of 

growth are being the yield as has been conspicuous from Table 3.2 . Despite the contrasting 

contribution of area and yield to the output growth as observed between high growth countries , 

the similarity in growth behaviour amongst the high growth countries is that the growth of yield 

for almost all of them is noted to be exceedingly higher. Thus one may reasonably lead to the 

contention that whatever be the relative contribution of area and yield to the growth of 

production an incidence of higher growth of output is highly associated with the achievement of 

higher pace of growth in yield. 

Now let us tum to the growth analysis over different sub-periods. Both in Turkey and 

Kenya the growth rate of output are found decreasing from one sub-period to the other. In case 

of Turkey it diminishes from 19.6 per cent to 4.9 per cent in the third sub-period . And for 

Kenya it declines from 11.9 per cent in the first to 6.9 per cent in the third sub-period 

(28] 



(Table 3.2) . In both countries the area growth rate has been declining and it is declining with 

relatively high pace in case of Kenya. The contrasting sub-period growth pattern between these 

two high growth countries is that the former is witnessed with drastic decline in growth rate of 

area and resulting therefrom high variability in sub-period growth rate of output as against the 

latter with drastic fall in growth rate of area accompanied by continuous increasing in the rate of 

growth of yield leading to relatively less variability in sub-period growth rates of output as 

visualised from Table 3.2 . China shows a relatively low growth rate ( 1.69 per cent) followed by 

a jump (9.38 per cent) and thereafter it is dwindled (5.74 per cent). The interesting observation 

is that in China the area growth is found to have been the principal source of growth over the 

first two sub-periods. While that have been changed qualitatively and the growth of yield has 

become the principal source of growth by a spectacular increase of yield in the third sub-period 

despite negative growth of area. 

In Indonesia output has retarded to decelerate at an annual rate of about 3 per cent in the 

first sub-period but thereafter it increases with annual rate 6.4 and 5.4 per cent respectively over 

second and third sub-period . Growth of yield over the second sub-period is noted a quite high 

but in the third sub-period yield growth shows decelerating and hence the above noted higher 

output growth has come out from disproportionate growth of area . 

In U.S.S.R. stagnation in output growth over the third sub-period is caused by the 

stagnation in the growth of yield . In low yielding countries like India , Sri Lanka and Japan an 

improvement or a deterioration in the pace of output growth in any sub-period over a preceding 

one has been broadly understood by the growth of yield in the same direction as elicited from 

Table 3.2. From the sub-period growth analyses as from the earlier analysis the matter comes to 

the fore that the growth of yield is the principal question of concern with an objective of 

achieving higher rate of growth in tea production in the context of tea production scenario in the 

major tea growing countries of the World . 

Temporal movement of production share of the selected countries to global tea 

production as well as the regression estimates are furnished in Table 3.4 in order to examine the 

direction of change in relative position of the individual countries to global tea production 

scenario. Table 3.4 shows statistically significant negative trend coefficient for India, Sri Lanka 

and Japan , and positive slope coefficients for China, Turkey , Kenya and U.S.S.R. implying 

that the relative position of the former three countries have been deteriorated over the period 

while the latter four countries have improved their relative position through the process of 

growth .Indonesia ,however , exhibits its relative position indifferent. 
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Table 3. 2:Exponential and Kinked exponential growth rates of output. area and yield of tea in the major tea growing countries during 1%1- 1990 and its sub-periods 1961-70, 1971-80; ~1981-90. 

Simple exponential growth rate ( 1961-90) Kinked exponential growth rate 

OUTPUT AREA YIELD 

Output R' An: a r Yield r 1961-70 1971-80 1981·90 R' 1961-70 1971-80 1981-90 R' 1961-70 1971-80 1981-90 R' 

India 2.64° 0 0.9804 0.83u 0.9768 I.Bt•• 0.9384 2.41° 0 3.01 .. 2.2o•• 0.9807 o.1s•• 0.72•• 1.07•• 0.9826 t.66•• 2.29° 0 1.13 .. 0.9428 
(0.00070) (0.00024) (0.00087) (0.0030) (0.0022) (0.0026) (0.000118) (0.00061) (0.00017) (0.0036) (0.0027) (0.0031) 

Sri Lanka -0.14 0.2483 -0.2s•• 0.4316 0.11 0.3176 0.30 -1.33•• 1.5t•• 0.4839 0.16 0.04 -1.10 .. 0.8975 0.14 -1.37•• 2.61 .. 0.6943 
(0.0012) (0.00055) (0.0015) (0.0038) (0.0029) (0.0033) (0.000911) (0.00074) (0.00086) (0.0036) (0.0028) (0.0032) 

Indonesia 3.92' 0 0.6608 2.44•• 0.5614 1.48°0 0.3344 -2.95 6.44•• 5.39 .. 0.76110 -2.114 .. 2.33 .. 1.03•• 0.9023 -0.11 4.11' -1.69 0.4583 
(0.0053) (0.0040) (0.0049) (0.0185) (0.0141) (0.0162) (0.0081) (0.0061) (0.0071) (0.0207) (0.0157) (0.0181) 

China 1;a' 6.53'• 0.9579 4.93 .. 0.11649 1.6t•• 0.3586 1.69° 9.38•• 5.74° 0 0.9868 5.06° 0 8.54° 0 -1.37° 0.9711 -3.37° 0 0.114 7.11 .. 0.9293 
(0.0026) (0.0037) (0.0041) (0.0061) (0.0046) (0.0053) (0.0072) (0.0055) (0.0063) (0.0053) (0.0043) (0.0059) 

Japan 0.64•• 0.4725 0.94° 0 0.7664 -0.30 .. 0.4594 2.06•• 1.27° 0 -1.62° 0 0.8579 1.00 .. 1.87•• -0.68•• 0.9353 1.06°0 -0.60 .. -0.94•• 0.6578 
(0.0016) (0.00098) (0.00096) (0.0032) (0.0024) (0.0028) (0.0022) (0.0017) (0.0019) (0.0028) (0.0021) (0.0024) 

Kenya 9.os•• 0.9759 5.77•• 0.9161 3.31° 0 0.8661 11.87° 0 9.oo•• 6.89°0 0.9851 9.82°0 6.47° 0 1.16*• 0.9943 2.05° 2.53*• 5.73•• 0.9022 
10 0027) (0.0033) (0.0025) (0.0090) (0.0061) (0.0078) (0.0036) (0.0028) (0.0032) (0.0089) (0.0068) (0.0078) 

East Afric 6.46'* 0.9564 4.19** 0.8970 2.27 .. 0.8638 10.59° 5.29° 0 4.99°0 0.9830 7.66•• 4.63° 0 0.54* 0.9934 2.93° 0 0.66 4.45** 0.9177 
(24.775) (15.616) (13.328) (15.413) (10.145) (8.296) (26.639) (21.201) (2.146) (5.248) (1.568) (9.100) 

U.S. S R. 4.86** 0.8445 0.74° 0 0.9147 4.12 .. 0.7972 2.31 9.34' 0 -0.65 0.9266 1.42 .. 0.53 .. 0.54° 0 0.9653 0.89 s.s1•• 1.19 0.9062 
(0.0039) (0.00042) (0.0039) (0.0114) (0.00117) (0.0100) (0.0012) (0.0008) (0.0010) (0.0113) (0.0086) (0.0099) 

Turkey 10.38 .. 0.8957 6.34 .. 0.9708 4.04•• 0.6326 19.59° 0 9.04°0 4.91°0 0.9574 7.64° 0 6.711•• 4.47 .. 0.9783 11.95•• 2.26 0.44 0.8074 
(0.0067) (0.0021) (0.0058) (0.0181) (0.0137) (0.0158) (0.0076) (0.0051) (0.0066) (0.0178) (0.0135) (0.0156) 

World 3.46'* 0.9890 2.58 .. 0.9162 o.ss•• 0.5589 2.35** 4.18** 3.16** 0.9945 2.34** 4.18** 0.04 0.9820 0.0031 0.0006 3.12** 0.8784 

(0.00069) (0.0015) (0.0015) (0.0011) (8.0016) (0.0018) (0.0019) (0.0011) (0.0015) (0.0033) (0.0025) (0.0029) 

Figun:s in the parenthesis indicate S. E. of estimates. 
• lndlute signilicaat at 5 •,4 level by two-tailed test. 

Indicate siKnifteant at I "/o level by two-tailed test. . . . . . . . . d d ti 
(a) Data for 

1981
_
90 

is obtained from Tea Statistics of Tea Board of India. But prior to 1911 it is obtained by interpolation from the data gtven wtth certam mterval ofttme m the arttcle ctte un er oot 

note 7 of Chapter II. 



Table 3.3: Quadratic in 't' fitted to output, area and yield of tea for the different major countries, 1961- 1990. 

Output Area Yield 

Constant t tl R2 Constant t tl R2 Constant t e R2 

India 13.tt74 0.0264 -0.000073 0.9794 12.8150 0.0083 0.000084•• 0.9816 0.3023 0.0181 0.00015 0.9384 
(0.000092) (0.000027) (0.00011) 

Sri Lanka 12.2348 -0.0014 0.00034• 0.2574 12.3994 -0.0025 -0.00032 .. 0.8240 -0.1646 0.0011 0.00066 .. 0.3627 
(0.00014) (0.000038) {0.00015) 

Indonesia 11.0869 0.0392 0.0020** 0.7415 11.0942 0.0244 0.0024•• 0.8935 -0.0073 0.0148 -0.00046 0.2005 
(1.00058) (0.00025) (0.00064) 

China (a) 12.2582 0.0653 0.00087•• 0.9658 13.5861 0.0493 -0.0018•• 0.9255 -1.3279 0.0161 0.0026* 0 0.9280 
(0.00029) (0.00034) (0.00017) 

Japan 11.5026 0.0064 -0.00093 .. 0.8314 10.9624 0.0094 -0.00046 .. 0.8687 0.5402 -0.0030 -0.00047•• 0.6112 
(0.00010) (0.000094) (0.000088) 

Kenya 11.0764 0.0908 -0.0012** 0.9855 11.0173 0.0577 -0.0022•• 0.9936 0.0590 0.0331 0.00095** 0.9022 
(0.00026) (0.00011) (0.00026) 

U.S.S.R. 11.4244 0.0486 -0.0010* 0.8578 11.2488 0.0074 -0.00021 .. 0.9585 0.1755 0.0412 -0.00082 0.8029 
{0.00048) (0.000038) (0.00049) 

Turke~ 11.0605 0.1038 -0.0036 .. 0.9583 10.6790 0.0634 -0.00085•• 0.9800 0.3815 0.0404 -0.0028•• 0.7963 
(0.00053) (0.00021) (0.00055) 

World 14.2044 0.0346 O.OOCHi5 0.9896 14.4694 0.0158 -O.GCI064. * 0.9469 -0.2650 0.0088 0.00081** 0.8306 
(0.0011085) (0.00015\ (0.00011) 

figures in the parenthesis indicate S. E. of estimates. 
• Indicate siJnlflcant at 5 •1e level by two-tailed test. 
•• Indicate signifteant at I •fe level by two-tailed test. . 
(a) ~f~r \981-90 is obtained ftom Tea Statistics of Tea Board oflndia. But prior to 1981 it is obtained by interpolation ftom the data given with certain interval of time in the article cited under foot 

note 7 of Chapter II. 



Table 3.4 : Distribution of production share of individual countries to World's total tea production over 1961-90 

~ r India Sri Lanka Indonesia China Japan Turkey Kenya U.S.S.R. 

1961 0.36 0.21 0.08 0.13 0.08 0.01 0.01 0.04 
1962 0.36 0.22 0.05 0.12 0.08 0.01 0.02 0.05 
1963 0.35 0.23 0.04 0.12 0.08 0.01 0.02 0.05 
1964 0.36 0.21 0.08 0.10 0.08 0.01 0.02 0.05 
1965 0.36 0.23 0.05 0.10 0.08 0.01 0.02 0.05 
1966 0.36 0.21 0.04 0.10 0.08 0.02 0.02 0.06 
1967 0.35 0.20 0.07 0.10 0.08 0.02 0.02 0.05 
1968 0.35 0.20 0.07 0.10 0.07 0.02 0.03 0.05 
1969 0.35 0.19 0.04 0.11 0.08 0.03 0.03 0.05 
1970 0.35 0.18 0.04 0.11 0.08 0.03 0.03 0.03 
1971 0.36 0.18 0.04 0.12 0.08 0.03 0.03 0.06 
1972 0.35 0.16 0.04 0.13 0.07 0.04 0.04 0.06 
1973 0.35 0.16 0.04 0.13 0.07 0.03 0.04 0.06 
1974 0.36 0.15 0.04 0.14 0.07 0.03 0.04 0.06 
1975 0.34 0.15 0.04 0.15 0.07 0.04 0.04 0.06 
1976 0.34 0.13 0.04 0.15 0.07 0.04 0.04 0.06 
1977 0.34 0.13 0.04 0.15 0.06 0.06 0.05 0.07 
1978 0.33 0.12 0.04 0.16 0.06 0.06 0.06 0.07 
1979 0.32 0.12 0.05 0.16 0.06 0.06 0.06 0.07 
1980 0.32 0.11 0.06 0.17 0.06 0.05 0.05 0.07 
1981 0.31 0.12 0.06 0.19 0.06 0.03 0.05 

" 
0.08 

1982 0.31 0.10 0.05 0.22 0.05 0.04 0.05 0.08 
1983 0.30 0.09 0.06 0.21 0.05 0.05 0.06 0.08 
1984 0.31 0.10 0.06 0.20 0.04 0.05 0.06 0.07 
1985 0.30 0.10 0.06 0.20 0.04 0.06 0.07 0.07 
1986 0.29 0.10 0.06 0.21 0.04 0.07 0.07 0.07 
1987 0.30 0.10 0.06 0.23 0.04 0.06 0.07 0.05 
1988 0.30 0.10 0.06 0.23 0.04 0.07 0.07 0.05 
1989 0.30 0.09 0.06 0.23 0.04 0.06 0.08 0.05 
1990 0.30 0.10 0.06 0.22 0.04 0.05 0.08 0.05 

/\ 

b -0.0027' -0.0053* 0.0001 0.0048* -0.00174 0.0020* 0.0022* 0.0008* 

t (13.62) (21.08) (0.55) (14.30) (19.25) (11.67) (27.51) (3.88) 

r2 0.8689 0.9407 0.0109 0.8796 0.9298 0.8294 0.9643 0.3499 

F 185.58* 444.52* 0.308 204.47* 370.63* 136.17* 757.01* 15.07* 

* Significant at 1 % level. 

Fig. in the parenthesis indicates t-value. 
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3.3 Growth Performance : Regions , States and Districts 

This section is attempted to explain the growth of output , area and yield of made tea for 

the whole period and for each sub-period at the national , regional , state and the district level in 

order to understand the ~patial variation in growth and growth pattern and to examine the inter

spatial variability in the relative contribution of area and yield to the growth of output with an 

objective to come into an inference in respect of inter-spatial variability in growth behaviour of 

tea production in India. 

Annual growth rate of output , area and yield for tea for the entire period and for each 

sub-period at national as well as Northern and Southern regions are presented in Table 3.5 . It 

reveals from Table 3.5 that the growth rate of output for the entire period is higher in the North 

than that in the South . As the North itself accounts for a little over three-fourths of national 

production the production growth rate at the national level too is registered higher than that of 

the South. The growth behaviour, however, differs from one sub-period to another and again 

sub-period growth pattern of the North differs from that of the South as evinced by Table 3.5 . 

Annual growth rate of output in the North as well as at the national level increases from the 

first to the second and thereafter decreases in the third sub-period . While in the South it 

increases althrough from the first to the third sub-period. The North can also be distinguished 

from the South by decomposing the production growth into its constituent components , area and 

yield . In the North as well as at the highest aggregate national level both the area and yield have 

significantly contributed to the output growth . While in the South the observed expansion of 

output at higher pace is solely attributable to the growth of yield as revealed by Table 3.5 . It is 

interesting to note that the growth of yield in the third sub-period as observed in the North is 

found to be non-significant and therefore , the output growth is totally ascribed to the area 

growth. 

Let us tum to the question whether any differences in growth rate or in sub-period 

growth pattern is noted between the states and between the constituent districts of each state 

comprising the respective region. The state Assam and West Bengal together with accounts for 

about 98 per cent of production of the Northern region. Considering the whole period the 

annual growth rate in Assam is recorded higher (2.93 per cent) and that of West Bengal is lower 

(2.28 per cent ) than the national level (2.64 per cent) as shown by Table 3.6. The sub-period 

growth rates , however , follow the same pattern , increasing followed by decreasing , for both 

the states. At further disaggregated district level under each of the two states a differential 

growth and grov.1h pattern is visualised from Table 3.6. Annual growth rate in Darrang ....ct 
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€:acbar district of Assam is noted higher than state level . Among the remaining three districts , 

Lakhimpur and Dibrugarh combined , Nowgaon and Sibsagar ,the lowest growth rate (2.1 0 per 

cent) is accorded to Nowgaon. For sub- period growth pattern the district Darrang, Lakhimpur 

and Dibrugarh combined and Sibsagar follow the same growth pattern as is shown at the state 

level . While in Nowgaon a high growth rate (3.44 per cent ) is realised in the first sub-period 

followed by miserably decline in the second sub-period and thereafter it gets recovery. And in 

Cachar a higher growth (3.23 per cent) in the first sub-period followed by a fall in growth rate 

to 2.79 and 1.74 per cent in the subsequent periods are recorded. Among the three districts in 

West Bengal namely, Darjeeling, Terai and Dooars the annual growth rate for Terai is recorded 

as high as 3.35 per cent while that for Darjeeling is found as low as 1.16 per cent, the position 

of Dooars in this respect is lying inbetween . The districts Darjeeling and Dooars follow the 

growth pattern of the state. But the Terai shows a steady growth in three sub-periods as noticed 

from Table 3.6. Notwithstanding above noted variability in growth rate and in the pattern of 

growth among the states and between the districts within a state, the edge of area growth over 

that of yield to the growth of production is found in the last sub-period for all the Northern 

district and states as revealed from a careful examination of Table 3.6. 

Out of nearly one-fourth of India's tea production accounted by the South , individual 

share of both Tamil Nadu and Kerala is noted by and large equal and they jointly account for 

about 20 per cent , the share of Karnataka is being less than 1 per cent . Again about two-thirds 

of Tamil Nadu's production and three-fourths of Kerala's production are contributed by the 

respective district Nilgiris and Idduki . Thus the growth and growth pattern of these two 

districts have largely influenced that of the respective state. Average annual growth rate of 

production over the whole period recorded for Tamil Nadu as well as for Nilgiris is higher than 

that of the growth of Southern region and that too is largely attributable to the growth of yield as 

shown in Table 3.6. Similar revelation is also observed for sub-period's growth . In Kerala and 

also in Idduki annual growth rate of production for the whole period appears to be less than that 

of the Southern region . But the growth of output is brought about by the notable yield 

augmentation despite dwindling the area under the crop . Analogous growth behaviour is 

witnessed here also for the sub-period's growth. 

From the foregoing discussion one may plausibly lead to the contention that the 

observed higher annual rates of growth in the North over the whole period ( 1961-90) is 

attributable both to the area expansion and yield augmentation while that for the South is caused 

solely by yield enhancement . Growth analysis by sub-period in the North also reveals that the 

output gro\\1h of tea in the last sub-period (1981-90) is principally brought about by area 
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Table 3.5: Annual gro\\1h rate of output, area and yield of tea at national and regional level during 1961-90 and its sub-periods 1961-70; 1971-80; 1981-90. 

OUTPUT 

Simple exponential Kinked exponential growth rate 

growth rate 

Rtgion 1961-90 r' 1961-70 1971-80 

N0rth India 2. 71•• 0.9719 2.52 .. 3.21 .. 

(0 00087) (0.0035) (0.0027) 

Sour111ndia 2.41** 0.9140 2.04•• 2.34** 

(0.0014) (0.0(}61) (0.0046) 

All India 2.64 .. 0.9804 2.40 .. 3.01 .. 

(fJ.0070) (0.0030) (0.0022) 

Fig. in the parenthesis indicates S.E. of the estimate. 

•• Significant at 1 •;. level 

• Significant at S •;. level 

1981-90 

2.02 .. 

(0.0031) 

2.82 .. 

(0.0053) 

2.2o•• 

(0.0026) 

Simple exponential 

growth rate 

R' 1961-90 r' 

0.9742 1.04•• 0.9807 

(0.00027) 

0.9081 0.0009 0.0003 

(0.00012) 

0.9807 0.83 .. 0.9786 

(0.00023) 

AREA 

Kinked exponential growth rate Simple exponential 

growth rate 

1961-70 1971-80 1981-90 R' 1961-90 r' 

0.99•• 0.91*• 1.30 .. 0.9842 1.67•• 0.8997 

(0.0011) (0.00079) (0.00091) (0.0011) 

.0.09 0.01 0.06 0.180S 2.41 .. 0.9198 

(0.00052) (0.00039) (0.0004S) (0.0013) 

0.75 .. 0.73*• 1.07•• 0.9839 1.81 .. 0.9397 

(0.00084) (0.00064) (0.00074) (0.00086) 

YIELD 

Kinked exponential growth rate 

1961-70 1971-80 1981-90 R' 

1.53• 2.30 .. 0.72 0.9131 

(0.0041) (0.0031 ) (0.0036) 

2.13 .. 2.33 .. 2.76 .. 0.9133 

(0.0059) (0.0045) (0.0052) 

1.65 .. 2.28 .. 1.13 .. 0.9440 

(0.0035) (0.0027) (0.0031) 



Table 3.6: Annual growth rate of output, area and yield of tea in different tea producing districts and states 1961 • 1990 and its sub-periods 1961. 1970; 1971. 1980 and 1981. 1990. 

OUTPUT 

Simple exponential Kinked exponential growth rate 

growth rate 

Region 1961-90 R' 1961·70 1971-80 

Darrang 3.55' 0.9721 3.31° 4.17° 

(0.0011) (0.0046) (0.0036) 

Laldtimpur 2.82• 0.9627 2.68° 3.46° 

a: Dibrugarb (0.0010) (0.0041) (0.0031) 

Nowgaon 2.10° 0.7732 3.44°0 0.88 

(0.0021) (0.0090) (0.0068) 

Sibsagar 2.79 0.9497 2.00* 3.08° 

(0.0012) (0.0051) (0.0039) 

Cachar 2.60° 0.9039 3.23° 2.79° 

(0.0016) (0.0067) (0.0051) 

All Assam 2.93° 0.9736 2.74° 3.38° 

(0.00093) (0.0038) (0.0029) 

Darjeeling 1.16° 0.6198 0.32 2.10° 

(0.0017) (0.0072) (0.0055) 

Terai 3.35° 0.9425 3.49° 3.18° 

(0.0016) (0.0070) (0.0058) 

Dooars 2.26° 0.9368 2.12° 3.07° 

(0.0011) (0.0039) (0.0030) 

Fig. in the parenthesis indicates S.E. of the estimate. 

•• Significant at I e;. level 

• Significant at S % level 

1981·90 

2.68° 

(0.0041) 

1.84° 

(0.0036) 

3.06° 

(0.0079) 

2.97° 

(0.0045) 

1.74' 

(0.0058) 

2.33° 

(0.0033) 

0.26 

(0.0063) 

3.50° 

(0.0061) 

0.97° 

(0.0034) 

Simple exponentlll 

growth 

R' 1961·90 R' 

0.9758 1.49° 0.9936 

(0.00022) 

0.9682 1.25° 0.9926 

(0.00020) 

0.7777 1.17* 0.9724 

(0.00037) 

0.9494 1.40* 0.9636 

(0.00051) 

0.9060 0.61° 0.9185 

(0.00034) 

0.9742 1.24° 0.9840 

(0.00030) 

0.6238 0.36° O.SSS2 

(0.00060) 

0.9361 1.23° 0.9631 

(0.00045) 

0.9554 0.74 0.9641 

(0.00026) 

AREA YIELD 

Kinked exponential growth Simple exponentill Kinked exponential growth rate 

growth rate 

1961·70 1971-10 1981-90 R' 1961-90 R' 1961-70 1971-80 1981·90 

1.57° 1.40* 1.57° 0.9933 2.06° 0.9082 1.74° 2.77° t.ll•• 

(0.00097) (0.00073) (0.00057) (0.0012) (0.0050) (0.0038) (0.0044) 

1.45° 1.01* 1.51° 0.9962 1.57* 0.8646 1.23* 2.45° 0.35 

(0.00062) (0.00047) (0.00054) (0.0012) (0.0044) (0.0033) (0.0038) 

1.40* 0.91° 1.41° 0.9748 0.93° 0.4066 2.04° 0 ..0.03 1.65° 

(0.00051) (0.0011) (0.0013) (0.0021) (0.0091) (0.0069) (0.0080) 

1.11* 1.17* 2.07* 0.9821 1.39° 0.7908 0.89 1.91• 0.90 

(0.0015) (0.0012) (0.0013) (0.0013) (0.0058) (0.0044) (0.0051) 

0.34° 0.48° 1.04* 0.9648 1.99* 0.8134 2.89° 2.31° 0.70 

(0.00094) (0.00071) (0.00082) (0.0018) (0.0071) (0.0054) (0.0062) 

1.20° 1.05* 1.64' 0.9904 1.68* 0.8943 1.54° 2.33* 0.69 

(0.00098) (0.00075) (0.00086) (0.0011) (0.0043) (0.0033) (0.0038) 

..0.44•• 0.45° 0.87° 0.8109 o.8o• 0.4284 0.76(NS) 1.65° ..0.61 

(0.0017) (0.0013) (0.0015) (0.0081) (0.0071) (0.0054) (0.0062) 

1.78° 0.60° 1.82° 0.9878 2.12° 0.8625 t.7t•• 2.58° 1.68°0 

(0.0011) (0.00083) (0.00096) (0.0016) (0.0070) (0.0053) (0.0061) 

0.73° o.ss• 1.01° 0.9715 1.52° 0.8422 1.40° 2.49° ..0.04 

(0.0010) (0.00076) (0.00088) (0.0012) (0.0042) (0.0032) (0.0037) 

Contd ....... 

R' 

0.9144 

0.8943 

0.3897 

0.~897 

0.7799 

0.8358 

0.9085 

0.4761 

0.8513 

0.8997 



Table 3.6. Contd .. 

OUTPUT 

Simple exponential Kinked exponential growth 

growth 

Recla 1961-90 R2 1961-70 1971-80 1981-90 

All West 2.28' 0.9440 2.08° 3.oo• 1.24° 

Bengal (0.0011) (0.0040) (0.0030) (0.0035) 

Coimbawre 2.36' 0.8991 2.23' 2.89' 1.56* 

(0.0015) (0.0064) (0.0049) (0.0056) 

Nilgiris 3.50' 0.9213 3.71* 2.48° 5.08* 

(0.0019) (0.0074) (0.0056) (0.0065) 

Total 3.19' 0.9426 3.29° 2.74° 3.86* 

Tamil Nadu (0.0015) (0.0064) (0.0049) (0.0056) 

Wynaad 1.34* 0.5692 2.so•• 1.36'** 0.34(NS) 

(0.0022) (0.0092) (0.0070) (0.0081) 

ldduki 1.67* 0.8029 0.63 2.31* 1.44** 

(0.0016) (0.0066) (0.0050) (0.00580 

Total Ktnl 1.33* 0.7195 0.44 1.82' 1.25 .. 

(00016) (0.0068) (0.0051) (0.0059) 

Total 2.89* 0.8958 4.98° 2.56' 1.70' 

Karnataka (00019) (0.0064) (0.0049) (0.0056) 

Fig. in the parenthesis indicates S.E. of the estimate. 

•• Sl&nineant at I % level 
• Sicnlfitant at 5 % level 

Simple expona~tlal 

growth 

R2 1961-90 R2 

0.9544 0.72° 0.9483 

(0.00031) 

0.8960 O.S3 (NS) 0.4124 

(0.0089) 

0.9349 0.82' 0.9791 

(0.00022) 

0.9396 0.59' 0.9786 

(0.00016) 

0.5195 0.04 0.1498 

(0.0002) 

0.8004 -0.52* 0.9036 

(0.00032) 

0.7088 -0.57 0.9553 

(0.00023) 

0.9313 0.27' 0.6398 

(0.00038) 

AREA YIELD 

Kinked exponential growth Simple cxponcntlll Kinked exponential growth 

growth 

- -
1961-70 1971-80 1981-90 R2 1961-90 R2 1961-70 1971-80 1981-90 R2 

0.60° 0.56° 1.09• 0.9668 1.56° 0.8600 1.48• 2.44• 0.15 0.9034 

(0.0011) (0.00081) (0.00093) (0.0012) (0.0042) (0.0032) (0.0037) 

-1.80 4.51 -4.32 -0.4052 1.83 0.1283 4.03 -1.62 5.88 0.0884 

(0.0381) (0.0289) (0.0333) (0.0090) (0.0309) (0.0298) (0.0340) . 

0.92* 0.92' 0.57• 0.9863 2.68° 0.8783 2.79• 1.56* 
. 

4.51' 0.8991 

(0.00077) (0.00058) (0.00067) (0.0019) (0.0073) (0.0055) (0.0063) 

0.64° 0.66• 0.41° 0.9847 2.60 0.9172 2.65° 2.08* 3.45' 0.9161 

(0.00058) (0.00044) (0.000051 (0.0015) (0.0063) (0.0048) (0.0055) 

0.03 0.12° .. -0.01 0.1506 t.JO• 0.5591 2.47 .. 1.24° .. 0.42 0.5645 

(0.00015) (0.00064) (0.00074) (0.0022) (0.0092) (0.0070) (0.0080) 

-0.96• -0.48° -0.24° 0.9615 2.19* 0.8831 1.59•• 2.79• 1.68* 0.8772 

(0.00016) (0.00065) (0.00075) (0.0015) (0.0065) (0.0050) (0.0057) 

-0.74° -0.62° -0.34• 0.9707 1.90* 0.8512 1.19 2.44• 1.59* 0.8429 

(0.00079) (0.00060) (0.00069) (0.00150 (0.0065) (0.0050) (0.0057) 

0.46° 0.06(NS) 0.47° 0.6441 2.62° 0.8669 4.52° 2.SO• 1.23*' 0.9071 

(0.0016) (0.0012) (0.0014) (0.0019) (0.0061) (0.0052) (0.0060) 



expansion . And this revelation is also true for most of the districts constituting the Northern 

region. The Dooars , in particular, shows a negative growth of yield during the last sub-period . 

Therefore , in the North and particularly in the Dooars the question as how to increase the yield 

of tea comes to the fore. It entails a detail analysis of yield determining factors to which we will 

turn in the subsequent chapter. In the South , however, the supremacy of yield increase to the 

growth of output is witnessed over the whole period as well as over the sub-periods . And it is 

also true for the individual districts and states constituting the Southern region. 

To examine the relative position of the North and the South and of the individual states 

in the context of national production their respective production share over years and regression 

estimates are shown in Table 3.7. It is conspicuous from Table 3.7 that the relative position of 

North and South has remained unchanged over time . While Assam in the North and Tamil 

Nadu in the South have gained as against West Bengal in the North and Kerala in the South have 

lost their relative position . Within the state Assam , in the context of state level production , the 

only district Darrang has improved its relative position . The districts namely , Lakhimpur and 

Dibrugarh, Nowgaon and Cachar have shown a set back in relative contribution of their 

respective share to state production ( Table 3.8) .. The position of Sibsagar has remained by and 

large unchanged . Out of three districts in West Bengal , only the Terai district shows an 

improvement in its relative production contribution. The largest tea producing district Dooars 

accounting for a little over three-fourths of state's production , has shown no movement to its 

relative position in either direction as revealed from Table 3.8. The position of Darjeeling has 

been declined . Nilgiris of Tamil Nadu and Idduki of Kerala , the two major tea producing 

districts in the South, have enhanced their relative strength in contributing to the respective 

state's production as highlighted by Table 3.8. 

3.4 Instability in Production : Methodological Issues 

The validity of the growth estimates are often questioned from the stand point of 

fluctuation . Thus the analysis of fluctuation ( instability) is an interwoven aspect in growth 

analysis. A good number of studies on growth of Indian agriculture though available , much 

work has not been done so far to the analysis of growh of agriculture taking into account its 

fluctuation . A few notable studies in the recent years are undertaken by Sen (1967) 19, Mehra20 

19. Sen, S.R .. "'Growth and Instability in Indian Agriculture" , Journal of the Indian Society of Agricultural 

Statistics, Vol.l9, No.I, 1967. 

20. Mchra, S .. ·'Instability in Indian Agriculture in the Context of the New Technology" , International Food Policy 

Research Institute. Washington. Research Report 25, I 981. 



(1981) and Boyce (1987)21 • In the sphere of tea production no such work is still available . The 

present section deals with the method to be adopted in estimating the instability after a brief 

review of the past works on this subject. 

Most of the studies mentioned above suffer from serious methodological problems. The 

methodology which most of the researchers have used in analysing instability in crop 

production is the coefficient of variation (CV) defined as the standard deviation of output from 

its trend divided by the mean level of output. The standard error of the simple (discontinuous) 

growth rates have sometimes been used as a measure of instability . An alternative method of 

assessing the change in instability over time has been suggested by S.RSen (1967) . He has 

suggested to separate trends for 'peak' and 'trough' years and to see whether they are 

converging or diverging. 

A serious drawback of measuring instability by estimating the C.V. of the variable 

around time trend for two separate periods is that it fails to capture the large and frequent 

fluctuation of the variable concerned. Again this measure only shows the extent of instability 

and does not give the trend of instability . That means the question as to whether the fluctuations 

are stabilising over the period or the system becoming unstable cannot be resolved from this 

analysis. To the question of measuring instability by comparison of standard errors of the 

growth rates for two separate sub-periods , it is argued that the standard error estimated for the 

two sub-periods may be strongly affected by instability throughout the time-series and hence 

cannot be used for inter -temporal comparison ( Boyce , 1987). 

The method used by S.R.Sen ( 1967) raises serious objection as to the definition of 

'trough ' and 'peak' year .It is argued that a small variation in the values of the variable can 

cause certain year to be excluded or included and this will seriously affect the estimates. 

The method suggested by Boyce (1987) of testing the change in instability over time is 

similar to the Glejser' s test for hetero-skedasticity (Koytsiannis, 1977)22 and has some 

distinctive advantage over the other methods in that it utilises all the values of the varriable for 

the entire period without considering any a priori break to measure the changes in instability of 

21. Boyce, J.K .. Agrarian Impasse in Bengal, Oxford University Press. New Delhi, 1987,J:.p 2-":f /-:l-1-~ 

22. Koutsoyiannis. A, Theory ofEconometries. 2nd edn., McMillan Publishers Ltd .. 1979. pp. 186-187. 
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Table 3. 7 : Production share of individual regions and states to India's total tea production over 
1961-90. 

I~ 
Assam West Bengal North India Tamilnadu Kerala South India 

r 

1961 0.51 0.24 0.77 0.11 0.11 0.23 

1962 0.50 0.24 0.76 0.12 0.12 0.24 

1963 0.49 0.24 0.74 0.13 0.12 0.26 

1964 0.53 0.24 0.78 0.11 0.10 0.22 

1%5 0.50 0.24 0.75 0.13 0.12 0.25 

1966 0.50 0.23 0.75 0.13 0.12 0.25 

1967 0.50 0.26 0.76 0.12 0.11 0.24 

1%8 0.50 0.24 0.76 0.13 0.10 0.24 

1969 0.52 0.23 0.76 0.13 0.11 0.24 

1970 0.51 0.24 0.76 0.13 0.10 0.24 

1971 0.51 0.24 0.76 0.13 0.10 0.24 

1972 0.52 0.24 0.77 0.12 0.10 0.23 

1973 0.53 0.23 0.78 0.12 0.10 0.22 

1974 0.54 0.24 0.80 0.11 0.09 0.20 

1975 0.54 0.23 0.78 0.12 0.09 0.22 

1976 0.54 0.23 0.78 0.12 0.09 0.22 

1977 0.53 0.23 0.77 0.13 0.09 0.23 

1978 0.53 0.23 0.77 0.13 0.09 0.23 

1979 0.51 0.23 0.75 0.14 0.11 0.26 

1980 0.53 0.23 0.77 0.13 0.09 0.23 

1981 0.54 0.23 0.78 0.13 0.08 0.22 

1982 0.53 0.24 0.78 0.13 0.09 0.22 

1983 0.55 0.24 0.80 0.12 0.08 0.20 

1984 0.53 0.23 0.77 0.13 0.09 0.23 

1985 0.54 0.24 0.78 0.13 0.08 0.22 

1986 0.54 0.23 0.78 0.14 0.08 0.22 

1987 0.55 0.22 0.78 0.13 0.08 0.22 

1988 0.53 0.21 0.75 0.15 0.09 0.25 

1989 0.55 0.21 0.77 0.15 0.08 0.23 

1990 0.5-f 0.21 0.76 0.15 0.08 0.24 

" 
b 0.0015* -0.0008* 0.0005 0.0007* -0.0013* -0.0005 

t (6.:!3) (5.00) (I. 76) (3.81) (8.99) (1.76) 

r2 0.5813 0.4719 0.0996 0.3412 0.7420 0.0994 

F 38.87* 25.02* 3.10* 14.50* 80.95* 3.092 

*Significant at I % level. 
Fig. in the parenthesis indicates t-value. 
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Table 3.8 : Uistribution of production share of the individual districts to total tea production of the respective state over 1961 - 1990 

~ 
ASSAM WESTBENOAL TAMILNADU KERALA 

Darrang Llkhimpur &: Nowgaon Sibsagar Cachar Darjeellng Terai Dooars Coimbatore Nilgiris ldduki Wynaad 
Dibrugarh ar 

1961 0.17 0.40 0.03 0.27 0.11 0.12 0.11 0.77 0.35 0.61 0.74 0.15 
1962 0.17 0.41 0.03 0.27 0.10 0.12 0.11 0.77 0.35 0.60 0.73 0.14 
1%3 O.JR 0.41 0,03 0.25 0.10 0.12 0.11 0.77 0.34 0.62 0.64 0.16 
1964 0.17 0.40 0.04 0.27 0.10 0.11 0.11 0.78 0.35 0.60 0.70 0.18 
1965 0.18 0.39 0.04 0.27 0.11 0.11 0.11 0.78 0.36 0.60 0.72 0.14 
19615 0.17 0.39 0.04 0.26 0.10 0.10 0.10 0.80 0.34 0.62 0.70 0.1~ 
l')f,7 IJIR 0.39 (J.04 0.25 0.12 0.11 0.12 0.77 0.35 0.61 0.71 0.18 
196ll 0.18 0.40 0.04 0.25 0.11 0.10 0.11 0.78 0.32 0.64 0.72 0.18 
1969 0.18 0.42 0,03 0.25 0.10 0.11 0.12 0.77 0.34 0.61 0.73 0.16 
1970 0.18 0.41 0.04 0.25 0.11 0.10 0.12 0.78 0.32 0.63 0.72 0.18 
1971 0.18 0.41 0.03 0.25 0.10 0.10 0.12 0.78 0.32 0.63 0.72 0.18 
1972 0.19 0.40 0.04 0.25 0.10 0.11 0.12 0.77 0.33 0.62 0.72 0.18 
1973 0.19 0.41 0.03 0.25 0.10 0.10 0.12 0.78 0.33 0.61 0.72 0.18 
1974 0.19 0.39 0.03 0.25 0.11 0.10 0.12 0.78 0.34 0.60 0.75 0.16 
1975 0.19 0.40 0.03 0.25 0.10 0.10 0.12 0.78 0.34 0.64 0.73 0.18 
1976 0.17 0.41 0.02 0.26 0.11 0.10 0.12 0.78 0.35 0.59 0.74 0.18 
1977 0.20 0.39 0.03 0.24 0.1 I 0.09 0.12 0.79 0.31 0.63 0.74 0.18 
1978 0.19 0.41 O.oJ 0.24 0.10 0.09 0.13 0.78 0.31 0.63 0.74 0.18 
1979 0.19 0.41 O.oJ 0.25 0.10 0.09 0.12 0.79 0.34 0.59 0.76 0.16 
1980 0.21 0.39 O.o3 0.24 0.10 0.10 0.12 0.78 0.32 0.61 0.74 0.18 
1981 0.19 0.43 0.03 0.23 0.10 0.10 0.12 0.78 0.33 0.62 0.76 0.16 
1982 0.20 0.40 O.oJ 0.23 0.10 0.11 0.12 0.77 0.33 0.61 0.76 0.15 
1983 0.19 0.39 0.25 0.25 0.10 0.10 0.12 0.78 0.29 0.66 0.76 0.17 
1984 0.19 0.40 0.03 0.26 0.10 0.09 0.13 0.78 0.31 0.64 0.74 0.19 
1985 0.20 0.40 0.03 0.25 0.09 0.08 0.14 0.78 0.31 0.63 0.76 0.16 
1986 0.20 0.39 0.02 0.25 0.10 0.07 o.u 0.78 0.31 0.64 0.75 0.16 

1987 0.20 0.39 0.03 0.26 0.08 0.08 0.14 0.78 0.30 0.64 0.77 0.16 

1988 0.20 0.39 0.03 0.26 0.09 0.08 0.16 0.76 0.27 0.68 0.75 0.16 

1989 0.21 0.39 0.03 0.25 0.10 0.08 0.14 0.78 0.24 0.70 0.77 0.16 

1990 0.21 0.38 O.o3 0.25 0.10 0.10 0.14 0.76 0.26 0.69 0.78 0.15 

, 

b 0.0012'' -0.0004• -0.0003'* -0.0003 -0.0004• -0.0011•• 0.0013 .. -0.0002 -0.0025•• 0.0020** 0.0025 .. 0.000001 

t (8.77) (2.16) (3.89) (1.87) (2.61) (7.61) (1.94) (1.43) (6.93) (4.62) (7.09) (0.0028) 

r2 0.7331 0.1430 0.3511 0.1112 0.1959* 0.6741 0.7408 0.0678 0.6319 0.4328 0.6426 0.00001 

F 76.90** 4.62* 15.15 .. 3.50 6.82 ~ur•• IO.Ot•• 2.04 48.07•• 21.36•• 50.35 .. 0.00001 

• • Signlflclrlt at I % level. • Significant at S % level. Fig. in the parenthesis Indicate t-value. 



the variable. This method can also be applied to any functional specification of the growth 

process . The present study has employed this method of instability estimation. 

According to this method the difference between the actual and predicted values of the 

variable are calculated and expressed as a percentage of the predicted value as , 

Where 

Ot- ~t 
Zt = 

~t 

Q t = observed value at time t 

~ t = estimated value at time t 

The absolute value of Z t or if one wishes to attach greater weight to larger deviations, 

the square of this percentage deviations, the square of these percentage deviations is regressed 

on time by using the functional form , 

Now, if p, the estimated coefficient-on time, is statistically significant (detennined by t 

- test ) the instability in the process is confmned . The nature of instability - whether increases 

or decreases is detennined by the associated ' sign ' of the t-value . If it is negative , the 

instability decreases and if positive it increases . In stead of breaking the entire period into 

different sub-periods as has been done in estimating growth rate , it considers the instability for 

the whole period. 

3.5 Instability in Tea Production 

It is unquestionable that the growth is a necessary condition for the success of tea 

industry. Low instability without growth does not have any meaning. Thus, instability can only 

be used as a sufficient condition in assessing the perfonnance of tea industry . It is , therefore , 

relevant to examine the magnitude and direction of instability in relation with the growth. 

The measure of instability for the selected countries over the whole period have been 

cited in Table 3.9 . The countries like Turkey , Kenya , China and Indonesia exhibiting higher 

growth rate of production are also accompanied with declining instability as displayed in Table 

3.9. The U.S.S.R. is being the exception in this context . At the global level a good pace of 

growth with declining instability is also recorded . In case of low growth countries like India, 

Sri Lanka and Japan the instability is noted to have been increasing over the period . One may. 
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Table 3.9 : Measures of instability in tea production of different countries over 1961 - 90. 

Trend Coefficient b 

Country I z~l 
India 0.0000042 

(0.136) 

Sri Lanka 0.00011* 
(1.730) 

Indonesia -0.00087*** 
(-4.015) 

China -0.00049••• 
(-4.126) 

Japan 0.000070 
(1.079) 

Kenya -0.00011 
(-0.741) 

USSR 0.000512** 
(2.21) 

Turkey -0.00065* 
(-1.93) 

World -0.000055** 
(-2.117) 

Figures in the parenthesis indicate t-values. 

*** Significant at 1 •1o level. 
** Significant at 5 % level. 
* Significant at 10 o/o level. 

2 
Zt 

0.000000018 
(0.104) 

0.0000015 .. 
(2.227) 

-0.000043••• 
(3.748) 

-0.000012··· 
(-3.228) 

0.00000080 
(0.983) 

-0.0000042 
(-1.201) 

0.0000046 
(0.3353) 

-0.000039* 
(-1.778) 

-0.00000032** 
(-2.187) 

(a) Z t Where Q t = actual production. 

Ot Q t = estimated production. 

2 
(b) Trend coefficient (fl) is estimated from Z t or Z t = a +Pt. 

l·DI 



Table 3.10: Measures of instability in tea production of different districts, states and regions 
of India over 1961 - 90. ' 

Trend Coefficient b 

lz~l 
2 

Districts , States and Zt 
Regions 

DaJTang -0.000052 -0.0000007 
(-0.90) (-0.42) 

Lalthimpur & -0.00005 -0.0000005 
Dibrugarb (-1.20) (-1.23) 

Nowgaon -0.00011 -0.00000008 
(-0.75) (-0.19) 

Sibsagar -0.00012 .. -0.0000012* 
(-2.29) (-2.03) 

Cacbar -0.000057 -0.00000024 
(-0.600) (-0.147) 

All Assam -0.000087** 0.0000038* 
(-2.39) (1.80) 

Darjccling 0.000000044 0.000000004 
(1.48) (0.42) 

Tcrai 0.000097 0.0000014 
(1.24) (1.25) 

Dooars 0.000084 0.0000007 
(1.37) (1.11) 

All West Bengal 0.000048 0.00000036 
(0.86) (0.72) 

Coimbatorc 0.00017• 0.00003 
(1.72) (1.54) 

Nilgiris 0.00024••• 0;0000035** 
{2.84) (2.66) 

TamiiNadu o.ooo1s•• 0.0000021* 
(2.22) (1.94) 

Wynaad 0.00021* 0.0000047* 
{1.90} (1.95} 

Idduki 0.000087 0.0000017 
( 1.12) (1.32) 

Kerala 0.00016*• 0.0000044** 
(2.11) (2.080) 

Karnataka -0.00011 -0.0000026 
(-0.74) (-0.79) 

North India -0.000031 -0.00000023 
(-0.95) (-1.17) 

South India 0.00016*• 0.000002 .. 
{2.25) (2.02) 

All India 0.000025 0.00000005 
{0.07} {0.255} 

Figures in the parenthesis indicate t-values. 
*** Significant at 1 % level. ** Significant at S % level. Significant at 10 % level. 

(a) Zt=----- Where Q t = actual production. 
~ 

Qt Q t =estimated production. 

2 
(b) Trend coefficient(~) is estimated from Z 1 (If Z 1 & a + ~ 1. 
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therefore , reasonably come to the conclusion that the countries namely , Turkey , Kenya , China 

and Indonesia are in the most favourable position in global tea production nexus . Since the 

yield being their principal source of growth ( as discussed earlier ) one can further contend that 

the said countries have been able to augment yield sufficiently on continuing basis with 

stability. 

Measures of instability in tea production for various districts , states as well as for 

North and South region are presented in Table 3.10 . The North exhibiting high pace of output 

growth shows its association, though feeble with dwindling instability. Within the North, the 

state Assam and also all of its constituent districts are recorded to have decelerating instability 

while in West Bengal and in all of its districts the direction of instability is noted positive , 

though not statistically significant . The implication is that the state Assam is stood in a 

relatively good position in the North in comparison with West Bengal . In the Southern 

counterpart all districts and states ( Kamataka keeping aside) are found to have increasing 

instability . Increasing instability emanated in the Southern districts may plausibly be attributed 

largely to the instability in yield as yield is being the principal source of growth for the 

Southern districts. 



CHAPTER - IV 

TECHNICAL ASPECTS OF TEA PRODUCTION 

4.1 Technical Aspects Of Tea Production 

Before going to the analyses of different facets of tea production economics , it is 

imperative to understand various technical aspects related to tea production system itself. Unlike 

other agricultural commodities tea comprises of both ' farm ' and ' factory ' in its domain of 

production. Farm produces green leaves which the 'factory' transform into 'processed tea' i.e., 

'made tea'. The functioning of these sub- systems are interdependent to each other though the 

operations involved in farm are entirely different from those of processing tea in the factory. Tea 

is the only crop in the world where the perennial plant is harvested at a regular interval of time 

for its leaf throughout the season. Therefore, to sustain its longevity and economic viability 

various agro-techniques and practices are followed in the tea plantations system, which have 

direct bearing on the production and productivity of tea whether it be 'green leaf' or 'made tea' . 

The operations involved in cultivating tea can be grouped as "Agricultural Operations" while 

those involved in the factory as "Industrial Operations". 

4.1.1 Agricultural Operations 

namely, 

The agricultural operations can broadly be divided into three types of operations 

A. Planting ; 

B. Maintenance which includes pruning , manuring ,watering and shading of 

tea plant; and 

C. Plucking. 

A. Planting Operation 

(i) Soil : Soil is the medium through which tea grows. It is perhaps the most important factor 

governing and limiting the life of the tea plants. The economic viability of the plants directly 

depends upon the condition, status and physical features along with the chemical constitutents of 

the soil on which plant is laid and developed. The concept of soil required for tea plantation is 

complicated and it is also beyond the scope ofthis study. The basic requirement of soil ideal for 
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good plantation is that it should have all the 16 vital nutrient elements1 like carbon, hydrogen, 

nitrogen, phosphorous, magnesium, etc; it should be acidic in nature; pH of the soil should lie 

between 4.5 to 5.52; it should be free from lime and calcium carbonate3 ; it should be porous 

so that the delicate roots penetrate through it easily. Mulching of soil is the pre-requisite for the 

preparation of the soil for tea plantation . 

(ii) Propagation : Once land is prepared planting operation starts . Previously bushes were 

propagated from the seeds . But since fifties with continuous release of vegetative clones by 

Tocklai Experimental Station clonal propagation has been gradually introduced. Of late, use 

of hi-clonal seeds has also been started . Each type of materials has its own advantages as 

well as disadvantages. Seed populations are suited for wide range of environmental 

conditions. They are drought tolerant , their life span is long. On the other hand, clonal 

plants are environment specific in adaptability, less drought tolerant and their longevity is 

less. 4 But it has one merit that it is more productive than the seed plants. This is the main 

motive behind the introduction of clonal materials. 

B. Maintenance Operations 

Pruning , skiffing, watering and shading of the tea bushes are the major operations 

required to keep the tea bushes in healthy condition so that the bushes remain productive for a 

longer period. Technical details of these operations are given in the following. 

(i) Pruning and Skiffing : These are very important operations in tea gardens. The main 

objective of pruning is to modify the growing pattern of the tea plants to the shape of a bush 

enabling the labour to pluck the shoots from a flat plucking surface conveniently. It is also 

carried out to remove the top congestion of the bushes by removal of the dead, diseased and 

unproductive branches. A young tea plant, if permitted to grow freely, will develop into a 

tree of 15 to 25 feet or even more which will produce very few shoots for manufacturing. 

Hence the young trees are prunned to develop a sturdy frame which can sustain a vegetative 

growth in future and maximum crop even in the early years. Mature bushes are prunned to 

I. Barna. D.N .. Science and Practice in Tea Culture, Tea Research Association, Toklai, Jorhat, 1989. p. 129. 

Sinha . M.P .. "Fertiliser Management in Tea, " Field Management in Tea (ed.) . Tea Research Association • 

Jorhat. 1988. p.33. 

3. Barua. D.N .. Science and Practice in Tea Culture. Tea Research Association, Toklai, Jorhat, 1989, p. 129. 

4. Bezbaruah . H.P .. Singh .l.D .. ''Advancement in the Use of Planting Materials"Fie/d Management in Tea 

(ed.).Tea Research Association. Jorhat. 1988 pp.ll-12. 
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renovate the branch system and to keep the bush in vegetative phase. Pruning thus increases 

production.Skiffing is one kind of pruning. When the bushes are cut lightly it is called skifftng. 

Depending upon the extent of cutting pruning and skiffing are classified into several categories 

descriptions of which are given below. 

(1) Light Pruning (LP) : It is a cut made by a sharp pruning knife into the wood which are 

one or more year old at a level usually 1.5 em. above the previous pruning cut. The pruning 

Table should be absolutely flat. 

(2) Deep Skiff (DS) : It is a cut made by sharp skiffing knife at a point half way between the 

previous year's tipping and pruning height. For instance, tea tipped at 20cm. is deep skiffed at 

1 Ocm. above the previous level . 

(3) Medium Skiff (MS) 

tipping level. 

It is a cut made by sharp knife about Scm. below the previous 

( 4) Light Skiff (LS) : It is a cut operation carried by a sharp skiffing knife usually made 1 em. 

above the previous tipping height. 

(5) Level of Skiff (LOS) : This is a practice carried out to level off the plucking surface at the 

end of the plucking season by removing plucking stubs. 

(6) Medium Pruning (MP) : This operation is done to shorten the height of the bushes and 

thereby to remove the knots and unproductive woods from the bushes. The height of the bush in 

this operation is usually kept at 50-70 em. from the ground. Sometimes tea bushes are kept 

without pruning or skifftng. This is called unprunned. 

Previously annual pruning was followed in the tea gardens. But after 1960 with the 

innovation of skiffing, longer pruning cycles were adopted. A pruning followed by skiffing or 

unprunned for two, three or four years till it reaches again for pruning treatment is called the 

pruning cycle. In order to increase the crop, and growing period a longer pruning cycle with 

various combinations of skifftng and unpruning is followed. S.K.Datta ( 1969) 5 in his study 

worked out the estimates of gain under given condition from different forms of skiffing. 

5. Dutta. S.K. , ·· Pruning Times and Types and Crop Distribution ", Proceedings of 24th Conference . Toklai 

Experimental Statwn . I %9. pp.39-46. 
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The results of his study are given below. 

Unprune/Skiff 

DS 

MS 

LS 

LOS I Unprune 

Percentage gained 

10-15 

15-20 

20-25 

30-35 

Since the conditions and objectives differ from garden to garden and even from section 

to section of the same garden, there is no hard and fast rule regarding the following of pruning 

cycle. It depends on the wisdom of the management. 

Pruning operations in Dooars is generally carried on during the month of December and 

January. This enables the plucking of leaves from bushes with the start of pre-monsoon rain in 

March. 

(ii) Manuring : Manuring of tea plants is the operation essential for perpetuating its life span 

and to keep it more productive. When the soil fails to supply the proper food nutrients essential 

for living of the plants, the necessity of manuring arises which in tum ensures better crops 

during the growing season. Deficiency of any of the nutrients essential for the plants is reflected 

by different symptoms on the bushes and when this is observed manure from outside is applied 

after judicious consideration in order to keep the bushes vegetative at the economic level. 

It is impractical to apply manure in very wet weather or in very dry weather. On dry soil 

the nutrients will not go to the reach of the roots of the plants. Again during heavy rain when the 

soil is very wet the fertiliser will be leaching out. It is ideal to apply manure on moist soil . 

Therefore, under the rainfed condition manure usually is applied when spring rain moisten the 

soil. In Dooars the month of March is reported as the optimum time for manuring. 

Out of the 16 macronutrients. Nitrogen (N) is most widely used in the tea gardens. But 

nitrogen alone cannot augment the growth of the tea plants. In the absence of other nutrients 

needed by the plants, the growth of the plants suffer. To get the desirable result i.e., to get higher 

yield nitrogen must be applied in combination with other elements mainly potassium(K) and 

phosphorous (P). At present use of potassium is increasing day by day throughout the tea 

growing world . Phosphorous requirement is also being realised. A supporting dose of 
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phosphatic fertiliser to the NK combination is found to enhance yield oftea.6 Nitrogen being the 

major nutrient for tea, potash and phosphate are tagged on to it for increasing its efficiency. The 

three major nutrients N,P and K are usually applied in a fixed proportion although this 

proportion vary from place to place. 

(iii) Water Management : Water management is also an important part of the maintenance of 

tea bushes. It means the control of water use in tea husbandry in a way that it would create an 

environment congenial to the healthy root growth system resulting maximum crop from the tea 

bushes. To quote Barua7 
, " Plants take up nutrients from the soil aqueous solution. In a dry soil 

nutrients applied as fertilisers as well as that present in the soil remain unavailable to the plants. 

Water itself is essential for plant growth but its excess in soil interfere with the absorption of 

nutrients by plant roots. Manuring become ineffective if plants do not get the right amount of 

water. In practice water management in tea involved dealing with situation arising out of too 

little, too much and uneven distribution of rain". 

A well designed drain promotes conditions for root growth, thus enabling the bushes to 

more drought tolerant , keep the pH level within desirable level , resist soil erosion, solve the 

problem of water logging ,etc. In this way a good drain would keep proliferation of the branches 

of tea bushes. 

As good drainage is important to pass off the excess water from the garden during the 

rainy season, irrigation is also equally important to cater need of water to the plants during the 

dry season when the bushes suffer from water deficiency which inhibits the supply of nutrient to 

the bushes resulting poor growth and even death of the bushes. Before this stage is reached it is 

essential to irrigate which basically makes water more available to the roots thus facilitating 

early crop and more crop from the bushes . Now-a-days the sprinkler system is introduced in 

most of the gardens to irrigate bushes during the dry season . The irrigation to mature tea 

bushes seems to be necessary from October to March-April whereas for young tea it should be 

from October to January under Dooar's agro-climatic condition. 

C. Plucking 

The operation of harvesting the crop is termed as plucking . This means the removal of 

the tender shoots from the bushes and with these shoots ' tea' is manufactured . The plucking 

practices determine the quantity and quality of made tea. Growth of shoots is one ofthe main 

6. Barua. D.N., Sl'lence and Practict.' in Tea Culture, Tea Research Association. Jorhat. 1989, 

p. 465. 

. . ibid. pp. 482-4!(3. 
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factors which determine the yield. Hereditary character (i.e., seed or clone etc.) of the bushes , 

rainfall, humidity , temperature , fertility of the soil are the most influencing factors in 

determining the growth of the shoots8
• Standard of plucking (i.e., the number of leaves to be 

included in the plucked shoots ) has a direct bearing on the quality of manufactured tea (i.e., 

made tea) . Chemical analyses confirm that best tea is made from flush that consist of ' two 

leaves and a bud' . Plucking which consists of ' two leaves and a bud ' is called the ' fine 

plucking '. Tea made from the course leaves is poor in quality and freaky in appearance . 

Interval in-between two successive plucking is the major determinant of types leaves to be 

plucked . This interval in days between two successive plucking operations is termed as 

'plucking rounds'. Longer the plucking rounds coarser be the shoots plucked and poorer will be 

the quality of tea manufactured . The reverse is true in the case of shorter plucking round . 

However, there is no optimum plucking round and it differ from variety to variety and from 

place to place . Climatic conditions also influence the length of plucking remarkably. 

D. Shade 

Shade means a thin and unbroken cover of foliage over tea \lushes. The available studies 

on shade in different regions and countries reveal the contradictory conclusion on the efficacy of 

shade trees in tea gardens. But in North-East Indian condition the beneficial effect of shade on 

growth and productivity of tea has been well established 9• Investigation on shade trees reveal 

the following beneficial effects on tea. 

(a) it helps in keeping soil temperature cooler and soil moisture even during the driest days in 

summer; 

(b) it helps in adding nutrients to the soil in the form of leaf, twig and pod droppings ; 

(c) it helps in activating photosynthesis by reducing the leaf temperature in hot days when 

temperature exceeds 350 C , the upper critical limit for photosynthesis 10• However, in cool 

climate where leaf temperature remains below 300 C, shade will depress photosynthesis by 

preventing temperature of leaves to rise towards the optimum ; 

(d) it helps in increasing yield by partitioning of growth between different plant organs 11 ; 

8. Sarkar , S.K .. "A Few Aspects of Plucking " , Field Management in Tea (ed) , Tea Research Association , 

Tocklai Experimental Station , Jorhat, Assam, 1988 . p. 50. 

9 Barua D.N .. Sharma. P.C, " Effect of Leaf Pose and Shade in Yield of Cultivated Tea" , Indian Journal of 

Agricultural Science Vol. 52, 1982, pp. 653-656. 

10 Phukan , B.C. . " Management of Shade Trees". Field Management in Tea . Tocklai Experimental Station , 

Jorhat. Assam .1961 . p. 63. 

II. lhid. pp. 6-t. 
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(e) it absorbs both infra red rays and visible radiation of sunlight reducing thereby the incidence 

of not only heat but also light energy on the tea bushes underneath . 

In spite of all these beneficial effects of shade trees there are also some disadvantages 

associated with it . Not every type of shade species produce the above mentioned beneficial 

effects to tea bushes. The beneficial effects of shade trees varies from species to species and 

from place to place . Competition of shade trees with the tea bushes for water and nutrients and 

depreseing effect of dense shade on yield are considered to be the major disadvantages of shade 

trees. Most of the shade trees used in North-East India do not posses thin , spreading canopies 

and even at nonnal spacing , they provide patchy shade .Only Albizzia Chinesis posessed the 

quality of thin coverage . But due to its susceptibility to ' canker ' it has killed thousand of 

bushes and hence it has been abandoned .The widely used species Albizzia Odoratissima , if 

planted closely to provide continuous cover , shade becomes too heavy . These heavy shades 

obstruct the penetration of sunlight to the tea bushes particularly to the lower leaves which do 

not get enough light . Consequently a photosynthesis is reduced causing yield depression of a 

large fraction of tea foliages 12 
• Not only this , in the presence of reduced photosynthesis , 

fertilisers becomes less effective 13 • In the course of time a stage is reached when further 

increase in the dose of the fertiliser cannot induce any more growth to the bushes14• Shade trees 

are prone to attacks by various pests and diseases , some of which are very common enemies of 

tea . Very often these pests and diseases are migrated to the tea bushes from the shade trees. This 

again may depress the yield of the bushes unless proper measures are taken to control them . 

3.2.1 Industrial Operations 

With plucking , the agricultural operation is over and the produce becomes ready for the 

factory operation. Tea leaf has to undergo several physical as well as chemical changes before it 

is ready for consumption . It requires the development of suitable factories equipped with the 

method of bio-chemical engineering in various stages of production process. 

12. Barua. D.N .. Sc;mce and Practice in Tea Culture. Tea Research Association, Jorhat ,1989. p. 418. 

13. ibid,p.417. 

14. ibid,p418. 
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Tea making is an art as well as a science which constitute five different processes as 

discussed hereunder: 

(l) Withering 

(2) Rolling 

(3) Fermenting 

(4) Drying 

(5) Sorting and Grading 

(1) Withering : Withering means the partial dehydration of the shoots i.e., evaporation of 

water from the shoots by which the leaf becomes flaccid and is reduced from its turgid condition 

to a pliable form by uniform and gradual loss of moisture . It is a vital link in the chain of 

manufacture. 

Leaves are withered in withering lofts, drums , tunnels , troughs and continuous 

withering machines . But use of withering trough is the common practice in most of the tea 

gardens in Dooars. This is also true for the gardens selected for the study. Trough is usually of 

6ft. wide and 12 inches in depth, length varies from 45ft. to 120ft. When leaves are brought to 

the factory from the garden they are evenly spread over the trough. This reduces the moisture of 

the leaves . There is no hard and fast rule regarding the extent of moisture dissipation . 

Nevertheless, an extent of 55 to 60 per cent evaporation is generally regarded as desirable . The 

process of withering increases the content of caffeine , soluble sugars and amino acids . It also 

changes the proportion of organic acid and activity of leaf enzymes 15
• There are two types of 

withering --- natural and artificial . But the most convenient form is natural withering where leaf 

is spread over the surface of the trough and the atmosphere absorbs all moisture from the leaf . 

In the artificial withering atmosphere has no role and withering is conducted by mechanical and 

scientific aids to control the rate of moisture evaporation . 

The factors inflencing the rate of withering are as follows : 

a. Temperature and humidity of the atmosphere 

b. Air flow rate 

c. Thickness of spreading leaf 

(2) Rolling : When the leaf has been correctly withered and becomes flaccid it is ready for the 

15. Mitra. 1-.:..K. "Monitoring and Control of Processing Variable in Tea Manufacture··. The Assam Review and Tea 

.Vews. \ l'l .78 .No.6. 1989. p. 7. 
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next important operation of rolling. The object of rolling is to extract the sap and juices from the 

leaf by rupturing its cells. As soon as the cells are ruptured the enzymes in the leaf come in 

contact with oxygen of the air and oxidisation takes place. This oxidisation is necessary to 

develop flavour, colour etc. of made tea .. The most popular method of rolling followed in 

Dooars is the use of "Crushing , Tearing and Curling " (in short C.T.C ) machine where 3 or 4 

sets of rollers each consisting of 2 engraved rollers move frequently and rupture the leaf . The 

rollers are generally 36 inches long. For better result the cutting teeth on the surface of roller are 

kept sharpened from time to time. The CTC machines with its differential roller movement 

would tear and curl the leaf and repeat the treatments with ever increasing pressure. This results 

in the development of a particle which can be said to be the very core of tea leaf cell-structure. 

There is also use of " orthodox " roller to manufacture orthodox tea. Such roller consists of 

circular table with baten fixed in the top, a cylindrical box with a bottom and a pressure cap. 

(3) Fermentation : The moment tea leaf is crushed the operation of fermentation starts . It 

means the decomposition of carbohydrates by yeasts. In fermentation cell constituents of the 

leaf come in contact with air under controlled temperature (about 300 C ) and humidity . It 

begins to change colour immediately and develop quickly the reddish hue. It is during 

fermentation that the flavour associated with tea develops. During the process of fermentation 

tea tannin which is colourless in its raw state, on becoming oxidised develop into red products 

which are responsible for the characteristic red colour of tea infusion and account for the 

strength of liquor. 

For better fermentation, cool; humid, and well ventilated place is chosen. It is advised 

that rolling room and fermenting room should be placed together to obtain satisfactory result . 

The fermenting leaf should not be exposed to sun light. 

Several methods are followed in the fermenting process. These are fermenting floor, 

fermenting tray , fermenting trough , mono-rail fermentation , continuous fermenting machine 

etc. But the 'use of fermenting floor' in fermenting the leaf is found most common in our 

selected gardens . The use of mono-rail and continuous fermenting machine is being adopted of 

late. In the floor system of fermentation , floor of the fermenting room is painted with a very 

costly paint . On this floor the crushed leaves are thinly spread . In the mono-rail system several 

plates containing thinly spread rolled leaf are hung from a chain fitted with wheel like the rail . 

These chains along with plates slowly move in the fermenting room till the leaf is fermented . 

Continuous fermenting machine is a type of machine on which the leaf is spread and the 

machines b~ virtue of its characteristic render the leaf fermented. 
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But whatever be the method used , leaf which has been put to fermentation begins to 

change its colour , gradually acquire a coppery hue and develop the aroma . The time of 

fermentation is very important in determining the quality of liquor and flavour . Correctly 

fermented leaf gives liquors which are brisk and pungent. 

(4) Drying : Fermentation being over, the processed leaf is put into drying machines where it is 

passed through a chamber heated by firing to a temperature of about 2500 F . The object of 

firing is to arrest fermentation and to remove moisture . Where the physical aspects of firing 

concerns the removal of excess water to bring down moisture content , the chemical aspects 

concerns to giving desired mellowness which is autometically brought about by temperature , 

time and air speed to remove excess water. 

There are different types of drying machines which differ from one another by technical 

aspects. But the basic principle lying behind the functioning is the proper timing of firing as well 

as the temperature of the drier to which tea is subjected to is very important determinant for 

successful tea making. The lowest temperature at which fermentation is stopped noted to be 

1400 F The tea drier blows hot air to allow such a range to temperature to arrive at the spot 

where the fermented leaf is charged into a tea drier. Tea in the machine met with two types of 

temperature--the inlet temperature and the exhaust temperature. Though there is no specific 

level of the inlet temperature i.e., the temperature of the air entering the drying chamber, the 

usual range lies between 1800 F and 2500 F. Regarding the exhaust temperature, (the 

temperatures , a few inches above the leaf entering the drier) the range should be between 

1200F and 1400 F and must not fall below 1200 F. 

The drying is a continuous process where the fermented leaf is fed into the top of the 

machine , which gradually comes down on a series of trays which travel toward and forward 

through the hot air of about 2500F temperature blowing from the bottom of the machine . In 

this way the trays reach to the discharged opening at the bottom . The leaf just discharged is 

collected in baskets or mats which are kept to receive it. 

This is the first firing that leaves the tea with 2 per cent to 4 per cent of moisture . But if 

the moisture content happens to be more than this , the question of second firing arises . This 

finishes off the drying process at a lower inlet temperature and shorter period of time to arrive at 

the established 3 per cent moisture content. 
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Previously wood was used as a fuel in drying machine . But now the firing conditions 

have been improved considerably . Now-a-days coal and furnace oil is used as fuel in most of 

the gardens. 

(5) Shifting and Grading : After drying , teas are put through shifting and sorting machines 

that convert the bulk tea into different grades. The shifting room is usually a larger one which is 

provided with a dust fan and several fibre extracting machines. These machines discharge the 

dust and fluff from shifters out side the building . The shifting machines are of two types--

revolving and oscillating . These machines are equipped with several compartments with nets of 

various meshes. When the tea is made to pass over these meshes these are agitated and the tea 

passes from one division to other division and falls through the nets into the trays . It is then 

classified into different grades such as Broken Orange Pekoe (B.O.P.), Broken Pekoe (B.P.) , 

B.O.P. (small). Dust, Fannings etc. Grading percentages are in fact nothing more than the result 

of more mechanical sizing to meet the established demand of the tea market 

After this , it only remains to pack the tea into chests or packets . This is done by the 

packing machines. 



CHAPTER-V 

SAMPLING AND SAMPLE GARDENS 

Details of technological aspects of tea production and its growth behaviour over time at 

spatial aggregated and disaggregated level have been delineated in the preceding chapters. The 

purpose of growth analysis made in Chapter Ill is limited to compare the growth performance of 

tea production overtime between different tea growing areas in India and between major tea 

producing countries in the world in relation to India. To identify the factors determining growth 

appears to have more relevance in this context. But time-series data on resources used are not 

available from the secondary sources . In view of this , an economic analysis of tea production in a 

cross-section point in time is attempted in the subsequent chapters by selecting a few tea gardens 

from the Dooars area following appropriate sampling design. The present chapter is devoted to 

explain the concept and method of sample selection and to highlight the sample gardens in various 

aspects of production organisation. 

5.1 Sampling Design and Selection of Sample Gardens 

Simple Random Sampling with probability proportional to size (PPS) has been chosen as 

the sampling design in selecting the sample gardens for the present study. About one-fourth of the 

population has been taken as the sample. Thus, 37 out of 150 tea gardens in Dooars have been 

taken as the sample gardens. Distribution of 150 gardens in Dooars and area thereunder according 

to size - class and ownership type is furnished in Table 5.1. In conformity with the proportional 

distribution of area thereunder according to size-class and ownership categqry the gardens have 

been allocated. Allocation of 37 sample gardens under four size-classes and ownership categories 

based on both number and area is shown in Table 5.2. A disparity in allocation of gardens based 

on area proportion from that based on proportion of number is, however, observed from col.(6) of 

Table 5.2. This disparity is obvious because of inter -garden size variation . Considering the five as 

minimum number in any size- class for the purpose of meaningful inter-size comparison as well as 

considering the availability of all relevant data , the distribution of selected sample gardens by size 

and ownership type are shown in the second part of Table 5.2. Classification in respect of size

classes have been made according to the area under tea plantation. On the basis of area the sample 

tea estate have been divided into four size-classes namely , (i) below 200 hectares (ii) 200- 400 
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hectares (iii) 401 - 600 hectares and (iv) Above 600 hectares. The object behind this classification 

is to identify the advantage of any particulars size-class over others. 

The sample tea estates have also been classified according to the ownership of enterprise . 

The present study is centred around four major types of ownership 1 • These are ( i) Private Ltd. 

Company (ii) Public Ltd. Company (iii) Agency House and (iv) Government Undertaking . The 

object of this classification is again to see the efficacy of any particular form of ownership over the 

other forms. 

It is evident from Table 5.1 that a little over 56 per cent of total tea gardens in Dooars are 

belonging to the Public Ltd. ownership category and again about three-fourths of them are 

concentrated to 200- 400 ha. size group . Agency House appears to be the second important 

ownership category accounting for about 25 per cent of the tea gardens in Dooars . Nearly nine

tenths of this group of gardens are belonging to the highest two size-classes as evinced by Table 

5.1. The Private Limited group of gardens accounting for only 15 per cent of total gardens 

occupies the third position in Dooars . Contrary to the first two ownership categories of gardens , a 

little over 65 per cent of the gardens under Private Ltd. category are falling into two lower size

classes. The proportion of gardens belonging to the Govt. Undertaking ownership group is noted 

negligible , 4 per cent only. 

It is conspicuous from the above discussion that the gardens under Agency House group 

are relatively of big sized , and those under Private Ltd. and Public Ltd. are nearly of average 

sized . By and large similar revelation in respect of distribution pattern of gardens by size-class and 

ownership type is noted in case of sample gardens as evinced from Table 5.2. The names of the 

selected gardens by size-class and ownership category are given in Table 5.3. 

Production of made tea , the end product of tea production system , is organised by vertical 

integration of its two sub-systems - production of green leaf , the primary product and 

manufacturing of tea , the end product from the green leaf . The production process under each 

sub-system has several physical and technical operations which have been explained in detail 

I. See Appendix to chapter V li.lr detail discussion of the different fonns of ownership. 
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under Chapter IV. The subsequent discussion of this chapter has been sub-divided into Sections 

5.2 and 5.3. The Section 5.2 is devoted to delineate the conditions of leaf production as prevalent 

in the selected tea gardens in order to identify the variability in leaf production condition by size 

and ownership type which will serve as useful background for further analysis as designed by the 

objectives of the present study . Section 5.3 is attempted to examine the conditions of tea 

manufacturing of the selected gardens for similar purpose. 

5.2 Farm Organisation for Leaf Production 

Conditions of leaf production as determined by resource position of the selected tea 

gardens have been summarised in this section for the purpose of understanding the present leaf 

production status of the gardens under study . 

Distribution of area under the selected tea estates over various uses according to size -class 

and to ownership type are furnished respectively in Table 5.4 and Table 5.5. The proportion of 

area under tea is noted lowest (35 per cent) for lowest size group of gardens and highest (about 58 

per cent ) for size group 401-600 ha while that for size groups 200-400 ha and above 600 ha are 

nearly 52 per cent and 56 per cent respectively . If- the area suitable for the plantation and the area 

awaiting plantation are added , the proportion of area devotable to tea plantation for lowest size 

group rises to the tune of 45.3 per cent as against 65.9 per cent for the sizes-group 401-600 ha . 

The respective figures for other two size -classes are also observed to be nearer to that of 401-600 

ha size group . The proportion of area earmarked for leaf production is , therefore, more or less 

same in all size groups of gardens excepting the lowest one assigning remarkably lower proportion 

of area to tea cultivation . Ownership-wise distribution of area by use category , however , does not 

show any noticeable variation in proportion of area devotable to tea cultivation (taking 2 Govt. 

Undertaking gardens aside ) as revealed by Table 5.5. If one assumes the proportion of area 

devotable to leaf production as a measure of land use efficiency , no significant efficiency variation 

is , therefore , observed among the gardens of different ownership types and among the gardens 

exceeding 200 ha in size. 

Cropped area of each garden has been sub-divided into numerous small production units 

from management view point which are termed as ' sections · . Distribution of area under tea and 

number of sections therein according to size-class and by ownership category are cited respectively 

in Table 5.6 and 5.7 . A direct correspondence between the average number of sections per tea 



Table 5.1 : Distribution of tea gardens and area (In ha) thereunder in Oooars of West Bengal during 1989- 90 

DISTRIBU'TION OF TEA GARDENS DISTRIBUTlON OF AREA THEREUNDER 
Size- class Agency Public Pmte Go\4. Total Agency Public PrMtl Go\4. Total 

{ ha) House Ltd. Ltd. Undertaking House Ltd. Ltd. Undertaking 
1 2 3 4 5 6 (col.2 to col.5) 7 8 9 10 11(col.7 to co1.10) 

Below 200 - 12 9 - 21 (14.00) . 1918.03 1328.97 . 3243.00 (US) 
{57.14) {42.88) (100.00) {59.08) (40.92) (100.00) 

200.400 4 35 6 2 47 (31.33) 1311.23 10541.39 2031.07 666,07 14551.78 (22.36) 
(8.51) (74.47) (12.78) (4.26) (100.00) (9.01) (72.44) (13.98) (4.59) (100.00) 

401.600 14 28 8 2 50 (33.33) 7123.88 13403.89 2938.19 932.92 24396.81 (37.48) 
{28.00) (56.00) (12.00) (4.00) (100.00) {29.20) (54.94) (12.03) (3.83) (100.00) 

Abow 600 18 10 2 2 32 (21.34) 12540.81 7302.40 1891.52 1380.84 22816.17 (35.18) 
{58.25) (31.25) {8.25) {6.25) (100.00) (54.77) (31.89) (7.39) (5.95) (100.00) 

Total 31 85 23 I 160 (100.00) 20171.70 33113.70 7181.71 2961.83 16081.71 (100.00) 
(24.00) (11.81) (11.34) (4.00) (100.00) (32.23) (10.18) (12.27) (4.15) (100.00) 

Figure in the parenthesis below and aside Indicates the percentage of the respectlw total. 

Table 5.2 : Proportional allocation of the sample tea gardens for th• study 

PROPORTIONAL AU.OCA llON BASED ON NUMBER & AREA SELECTED GARDENS BY SIZE AND OWNERSHIP CATEGORY 
Size. class Agency Public PrMtte Go\t. Total Agency Public 

{ ha) House Ltd. Ltd. Undertaking House Ltd. 
1 2 3 4 5 8 (col.2 to col.5) 7 8 

Below 200 . 3 2 - 5 - 3 
{1) (1) (2) (80.00) 

200.400 1 9 1 1 12 1 9 

(1) (8) (1) (·) (8) (8.33) (75.00) 

401 • 800 3 7 1 1 12 3 4 

(4) (8) (1) (1) (14) (30.00) (40.00) 

Abow eoo 4 2 1 1 8 5 2 
{7) {4) (1) {1) (13) (50.00) {20.00) 

Total 8 21 5 3 37 I 18 
(12) (11) (4) (2) (37) (24.12) (48.11) 

Figure In the parenthesis in the first part of the table indicates the allocation of sample gardens basad 
on area proportion and that of the second part Indicates the percentage of the respacttw total. 

PrMtte Go\t. Total 
Ltd. Undertaking 
9 10 11(col.7 to col. 10) 
2 . 5 (13.51) 

(40.00) (100.00) 

2 . 12 (32.43) 
(18.67) (100.00) 

1 2 10 (27.03) 
(10.00) {20.00) (100.00) 

2 1 10 (27.03) 
(20.00) (10.00) (100.00) 

7 3 37 (100.00) 
(18.12) (8.11) (100.00) 



Table &.3 :The names of the selected tea gardens by ownership category and by size-class 

Size- class Agency House Public Limited Private Limited Go'ot. Undertaking Total 
( ha) 

Below 200 - (1) Engo (2) Dheklapara (3) Phaskowa (1) Makrapara (2) Rahim pur - 6 

200-400 (1) Nowera Nuddy (1) Kallashpur (2) Nedam (3) Batabarl (1) Raja (2) Slnghanla - 12 
(4) Kalabarl (5) Rahlmabad (6) Subhaslnl 
(7) Dhowiajhora (8) Nlmtljhora (9) Diana 

401-600 (1) Bagracote (2) Baradighl (1) lndong (2) Katalguri (3) Bhatkawa (1) Torsa (1) Banarhat 10 
(3) Jaintl (4) Debpara (2) Looksan 

Above 600 (1) Metell (2) Kumargram (1) Dalgaon (2) Satall (1) Soongachhl (2) Chengmarl (1) New Dooars 10 
(3) Sankos (4) Blrpara 

IC5) Dalalna~ra 
Total • 18 7 3 37 

Note : Gross area under tea was obtained from the record of the tea gardens. 



Table 1.4 : Distribution of are~ (In ha) of the selected tea gardens under dltrerent u11s according to size -class 
of tea plantation during 1989 • 90 

Size· class No. of Area under Area other Area suitable Area awaiting Total area of 
(hi) gardens tea than plantation for plantation plantation the estate 

1 2 3 4 5 I 7 (col.3 to col.&) 
Below 200 5 712.85 1121.21 1H.44 20.98 2011.11 

(34.75) (54.85) (U8) (1.02) (100.00) 

200-400 9 2785.17 1795.27 280.17 439.87 1210.18 
(52.27) (33.93) (5.49) (8.31) (100.00) 

401 -800 8 4133.49 2408.21 492.27 72.82 7104.71 
(58.17) (33.87) (8.93) (1.03) (100.00) 

Above 800 7 4827.35 2910.15 713.97 180.12 81S1.11 
(!55.93) (33.71) (8.27) (2.09) (100.00) 

Total 28 12381.M 8227.88 1113.31 713.77 23078.87 
(lUI) (11.11) (7.14) (3.01) (100.00) 

Note : Area figure on all uaes categories were not awllable for the remaining 8 tea gardens. 
Figure In the parentheslalndlcates the percentage of the respeotlw total. 

Table 1.1 : Distribution oflrea (In ha) ofthl selected tea gardens under different use~ according to ownership cate 
of tea plantation during 1989 • 90 

Ownership No. of Area under Area other Area suitable Area awaiting Total area of 
Category gardens tea than plantation plantation plantation the estate 

1 2 3 4 5 I 7 (col.3 to col. I) 
Agency House 8 4!571.82 3190.3!5 751.02 124.88 8117.81 

(!52.92) (38.94) (8.89) (1.45) (100.00) 

Public Ltd. 14 47!54.18 3171.47 !584.22 210.-48 8770.31 
(54.21) (38.11) (1.88) (2.97) (100.00) 

Pri.,.te Ltd. 5 1835.72 1380.55 190.H 311.44 3718.17 
(49.31) (37.12) (!5.14) (1.38) (100.00) 

Golll. Undertaking 2 1282.34 485.52 187.15 18.99 1112.00 
(15.70) (24.87) (8.58) (0.87) (100.00) 

Total 21 12443.88 8227.88 18tUI 713.77 23078.87 
(13.12) (31.11) (7.14) (3.01) (100.00) 

Note : Area figure on all use categories were not a ... llable for the remaining 8 tea gardens. 
Figure in the parenthesis Indicates the percentage of the respectlw total. 



Table 5.6: Distribution ofarea under tea (in ha) and sections of the selected tea gardens according to size category 

AREA UNDER TEA SECTIONS 
Size- class No. of Total A'Atrage Range Total no. of A'Atl'lge no.of Range of sections Awrage Range of 

( ha) gardens area. size aectiont sections Der garden per garden size size 
Below 200 5 712.85 142.57 101.01 -199.00 150 30 17-57 4.75 0.44- 16.66 

200-400 12 3672.62 306.05 214.95- 400.00 748 62 26 -100 4.91 0.26-21.42 

401 -600 10 5008.08 500.81 405.49-588.77 716 72 12- 155 7.00 0.17 -72.87 

Abow 600 10 7528.62 752.86 616.10-1141.54 689 69 31 - 152 10.93 0.19-77.12 

Total 37 16122.17 457.35 101.01 ·1141.54 2303 62 12 ·155 7.35 0.17. 77.12 

Table 5. 7 : Distribution ofarea ( in ha ) under tea and sections of the selected tea gardens according to ownership category 

Ownership AREA UNDER TEA SECTIONS 
Category No. of Total A'Atl'lge Range Total no. of Awrage no.of Range of sections Awrage Range of 

gardena area alze sections sections Dar garden [Dar garden size size 
1 2 3 4 5 8 7 8 9 10 

Agency House 9 5241.51 582.39 240.48- 943.21 488 54 26-84 10.74 0.34-77.12 

Public Ltd. 18 8896.93 383.16 115.00-867.78 1175 65 23- 140 5.87 0.17-41.08 

Private Ltd. 7 3078.27 439.75 101.01 -1141.54 300 43 12-64 10.26 0.19-72.87 

Gol.t. Undertaking 3 1705.46 588.41 423.12- 694.46 340 113 33- 155 5.02 0.75-34.08 

Total 37 16122.17 457.35 101.01 -1141.54 2303 62 12 -155 7.35 0.17. 77.12 



garden and average size of gardens and in consequence between average size per section and 

average size of garden is noted. It is worthwhile to note here that the mean is meaningful and hence 

any inference on the basis of mean is meaningful only when there exist no high variability . In 

view of the observed wide inter-section variability in size under each size-class , the inference that 

higher the size of garden, the higher will be the size of the sections constituting the garden appears 

to be unfounded . A look to the relationship between average number of sections per garden and 

average size per section by ownership type ( Table 5.7) highlights a remarkably higher size of 

sections for the gardens under Agency House and Private Ltd. as against that for Public Ltd and 

Govt. Undertaking . Here too a wide intersection variability in size under each ownership type is 

visualised and hence one can not draw the inference with confirmation that size of sections of the 

gardens under the Agency House and Private Ltd. is higher than that of their counterpart under 

Public Ltd. and Govt. Undertaking . It is , however , found that the average size of sections of the 

gardens under the former two ownership classes is almost double to that of the latter . Keeping this 

remarkable size difference in view , one may assert that the size of the sections belonging to 

Agency House and Private Ltd. is higher than that under other ownership. 

Age composition of the tea bushes in various sections and area thereunder by size group 

and by ownership class are presented respectively in Table 5.8 and 5.9 . A garden showing higher 

proportion of area under lower age-groups ( particularly below 10 years ) and lower proportion of 

area under higher age-groups (above 50 years) is indicative to the fact that the garden concerned 

has a regular programme for re-plantation and I or area extension . In view of invariance in 

proportion of area devotable to tea plantation by size and ownership class (as stated earlier) one 

may reasonably rule out the possibility of variability in proportion of area under bushes through 

area extension . The programme under re-plantation is reported to be the replanting for gap filling 

and for replacement of age-old bushes .In totality average proportion of area under new bushes 

(below 10 years age) is recorded as 13.4 per cent and that for old bushes (beyond 50 years of age) 

is 45.4 per cent as revealed from Table 5.8. While the proportion of area under new bushes 

belonging to the highest size group is found as high as 18 per cent and that under old bushes is 

noted as low as 3 7. 7 per cent , the respective proportion for the lowest size group is found to be 

8.2 and 76.3 per cent. Similar correspondence is also visualised for other size groups between the 

size of the garden and proportion of area covered by old bushes . Based on above observation one 

plausibly may lead to the conclusion that the replanting endeavour in smaller gardens is generally 

weak and relatively high proportion of old bushes are maintained therein as compared to that 
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Table 8.8 : Age composition of the bushes under different sections and area (In ha) covered thereunder of the selected tea gardens by size category 

--
-~-.. _ 

Age (year) Below 5 5-10 11.20 21.30 31.50 
Size- --
class(ha ~ Section Aru Section Area Section Area Section Area Section 
Below200 11.50 38.34 8 22.35 8.50 28.47 8 21.75 10 

(5.10) (3.13) (3.99) (3.05) 

200.400 44 181.61 46 199.36 58.50 284.21 84 425.86 129 
(4.95) (5.43) (7.74) (11.59) 

401.600 32.50 189.47 48 300.03 103 615.76 156.50 1030.52 81.50 
(3.78) (5.99) (12.29) (20.58) 

Above600 53 ~.22 83 810.93 108 929.21 103.50 1189.95 100 
(7.25) (10.78) (12.34) (15.80) 

Total 141 983.84 1815 1332.17 278 1887.18 382 2117.88 320.110 
(1.84) J7.87l (10.98) (11.78) 

Note · When it Is found that a particular Mctlon contains bushes of different age groupe, the Mellon Ia limply aub- divided by 
number of age groups In calculltlng the number of sections belonging to a particular age group. 
Figure in the parenthesis Indicates the percentage of the respective total. 

Area 
80.28 
(8.48) 

497.09 
(13.53) 

866.83 
(13.32) 

1209.96 
(18.08) 

2434.14 
(14.38) 

51.70 

Section Area 
34.50 218.111 

(30.88) 

239.50 1222.00 
(33.27) 

94 563.65 
(11.26) 

80.50 7~.38 
(9.87) 

428.110 2747.73 
(18.24) 

Above 70 

Section Area 
89.50 324.99 

(45.59) 

147 862.89 
(23.49) 

200.50 1841.82 
(32.78) 

181 2098.96 
(27.88) 

818 4928.41 
(29.13) 

Table 15.9 : Age composition of the bushes under different sections and area covered thereunder (In ha) of tha eelacted tea gardena according to ov.nershlp category 

Age (year) Below 5 5-10 11.20 21.30 31.50 51.70 Above 70 
Ownsrship· ---------...__ 

Section Arae Section Aru Section Arae 8tcllon Aria Section Arae Section Aria Section Area 
Agency House 19.!50 151.98 !57.50 539.84 91.50 831.~ 87.~ 95U3 70 750.28 34 343.05 128 1665.12 

(2.90) (10.30) (15.88) (18.31) (14.32) (6.54) (31.77) 

Public Ltd. 82.50 360.57 76 401.67 109 !552.57 167.50 1016.71 157.50 975.22 335.50 1929.91 247 1640.28 
(5.52) (5.82) (8.01) (14.74) (14.14) (27.98) (23.79) 

Private Ltd. 22.34 331.49 35.50 288.48 33 288.32 33.50 365.95 !55.83 594.51 37.83 369.57 82 823.94 
(10.77) (9.31) (8.85) (12.54) (19.31) (12.85) (26.77) 

Govt. Undertaking 17 89.80 14 89.46 44 185.91 63 278.28 43 189.87 20 76.05 139 798.31 
(5.25) (5.24) (10.90) (18.20) (11.13) (4.46) (46.82) 

Total 1<&1.34 113.84 183 1317.41 277.110 1831.23 311.110 2138.71 328.33 2101.81 427.33 2738.88 us 4827.88 
(1.83) (7.78) (10.88) (11.10) (14.83) (18.18) (28.121 

Note : Same as under Table 5.8 

Total 

Section Area 
1110 712.85 

(100.00) 

748 3172.12 
(100.00) 

7111 8008.08 
(100.00) 

1St 7828.12 
(100.00) 

2303 11922.17 
(100.00) 

Total 

Section Area 
488 5241.51 

(100.00) 

1175 6898.93 
(100.00) 

300 3078.27 
(100.00) 

340 17015.48 
(100.00) 

2303 1022.17 
(100.00) 



maintained by the bigger ones. If this comparison is made by ownership type , a relatively high 

proportion of old bushes is noticed for the gardens under Public Ltd. and Govt. Undertaking , the 

proportion being 51.3 to 51.8 per cent , while that for Agency House and Private Ltd. is seen to be 

38.3 and 39.4 per cent respectively (Table 5.9) . To sum up the above discussion it is contended 

that a relatively less proportion of area under old bushes is maintained by bigger sized gardens 

through regular re-plantation and that too is maintained by the gardens under the ownership of 

Agency House and Private Ltd. 

Distribution of the sections and area thereunder of the selected gardens by method of plant 

propagation according to size-class and ownership type are shown in Table 5.10 and Table 5.11 

respectively . Tea was initially propagated totally by seed . With continuous release of various 
' 

clonal planting materials (as mentioned in Chapter - ID) a notable part of the age-old bushes is 

being replaced by clone as well as a considerable porportion of new area is also being covered with 

clone which has been reported by most of the sample gardens' managers. This process of 

transformation is more pronounced for larger sized gardens and for the gardens under the 

ownership of Agency House and Private Ltd. as discerned from Table 5.10 and 5.11. As against 

20.3 per cent of area is covered by clone on the average , the respective proportion for largest and 

smallest size group of gardens are about 26 and 5 per cent . And that for Agency House and 

Private Ltd. are 26.8 and 22.5 per cent respectively. If these findings are juxtaposed to the earlier 

findings that the largest gardens in general , and the gardens belonging to the Agency House or 

Private Ltd. in particular, have been following regular re-plantation programme, one can arrive to 

the inference that a considerable part of replanted area is being covered by clone and that has been 

undertaken by the higher size groups of gardens under the above two ownership . Nevertheless , 

area occupied by seeded bushes is still predominating, accounting for nearly 74 per cent of total 

area under tea. 

Distribution of sections and area thereunder separately by drain status and by shade status 

according to size-class and ownership type are shown respectively in Table 5.12 and 5.13 and in 

Table 5.14 and 5.15. The proportion of area under poor drain status , on an average , is found to be 

19 per cent . And it is noted more than average for all size-classes excepting the largest size group 

and for all ownership classes excepting the Agency House as delineated by Table 5.12 and Table 

5.13 Thus larger gardens under the control of Agency House have better drainage condition as 

compared to the gardens of other size-classes and ownership types. In the case of shade status, a 
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Table 1.10 : Dlsrlbutlon of the sections and area thereunder (In ha) of the aelected tea gardens by method of 
propagation according to size - clasa 

No. of Seed Clone Mixed Total 
Size- class gardens Section Area Section Area Section Area Section 

( ha) 
Below 200 4 110 552.07 13 ' 30.35 2 8.20 121 

(93.47) (5.14) (1.39) 

200-400 12 643 3155.79 85 408.57 20 108.26 748 
(85.93) (11 .12) (2.95) 

401 -600 10 539 3670.99 145 1020.59 32 316.50 718 
(73.30) (20.38) (8.32) 

Above 600 10 443 5018.92 201 1946.87 45 562.83 888 
(86.66) (25.88) (7.48) 

Total 38 1735 12387.77 444 3401.38 88 111.78 2217 
J73.80) (20.28) {1.82}_ 

Note : Figures on above aspects were not available for one tea garden under the size group of below 200 ha. 
Figure In the parenthesis Indicates the percentage of the respective total. 

Table 5.11 : Dlsrlbutlon of the sections and area thereunder (In ha) of the selected tea gardens by method of 
propagation according to ownership category 

Area 

180.82 
(100.00) 

3872.82 
(100.00) 

5008.08 
(100.00) 

71128.82 
(100.00) 

11788.84 
(100.00) 

Ownership No. of Seed Clone Mixed Total 
Category gardens Section Area Section Area Section Area 

Agency House 9 299 3461.12 153 1403.47 36 378.92 
(66.03) (28.78) (7 .19) 

Public Ltd. 17 922 5289.27 177 1057.47 51 427.96 
(78.07) (15.61) (8.32) 

Private Ltd. 7 224 2208.95 68 693.17 8 176.15 
(71. 76) (22.52) (5.72) 

Govt. Undertaking 3 290 1438.74 48 252.13 4 14.59 
(84.36) (14. 78) (0.88) 

Total 38 1735 12398.08 444 3408.24 88 885.82 
(73.80) (20.21) (5.83) 

Note : Figures on above aspects were not available for one tea garden under Public Ltd. category 
Figure In the parenthesis indicates the percentage of the respective total. 

Section Area 

488 5241.51 
(100.00) 

1150 8774.70 
(100.00) 

300 3078.27 
(100.00) 

340 1705.48 
(100.00) 

2278 18789.94 
(100.00) 



Table 11.12: Distribution of sections and ·area thereunder (In ha) of the selected tea gardens by drain status 
according to size • class 

No. of Medium Good Poor Total 
S lze ·class gardens Section Area Section Area Section Area Section A rea 

( ha ) 
Below 200 5 82 339.76 31 128.12 37 2-48.97 150 712.85 

(47.88) (17.89) (34.65) (1 00 .00) 

200 • 400 12 402 1951 .1 6 188 804.28 180 917.18 748 3672.82 
(53.43) (21.90) (24:97) (1 00 .00) 

401 • 800 9 224 1854.9-4 238 1o483.o40 205 1280.97 885 4419.31 
(37.45) (33.58) (28.99) (1 00 .00) 

Above 600 9 534 5817.02 -45 884.49 33 577.22 812 8858.73 
(81.89) (9.89) (8 .42) (1 00 .00) 

Tota I 311 1242 91112.88 418 3078.21 4311 3022.34 21711 111883.111 
(81.011) (11.811) (11.30) (1 OO.OOJ 

Note :Figures on above aspects were not available for two tea gardens, one under size. class of (401 • 600) ha and 
another under the size ·class of above 800 ha. 
Figure In the parenthesis Indicates the percentage of the respective total. 

Tablell.13: Distribution of sections and area thereunder (In ha) of the selected tea gardens by drain status according 
to ownership category 

Ownership No. of Good Medium Poor Total 
Category gardens Section Aru Section Area Section Area Section Area 

Agency House 8 85 3057.85 85 1010.65 48 503.35 216 41171.15 
(88.88) (2 2.11) (11.01) (1 00 .00) 

Public ltd. 17 584 3705.75 324 1381.84 238 1240.83 1124 8308.22 
(58.74) (21 .59) (19.87) (1 00 .00) 

Private Ltd. 7 197 1880.10 37 433.27 88 784.90 300 3078.27 
(80.43) (14.07) (25.50) (100.00) 

Govt. Undertaking 3 201 939.07 52 272.53 87 -493.88 340 17011.48 
(55.08) (15.98) (28.98) (1 00 .00) 

Total 311 1047 1182.117 418 3078.21 4311 3022.74 1180 11883.80 
(81.011) (11.811) (11.30) (100.00) 

Note :Figures on above aspects were not available for two tea gardens, one under Agency House and another under 
Public Ltd. Co. 
Figure In the parenthesis indicates the percentage of the respective total. 



Table 5.14 :Distribution of sec Ilona and area thereunder (In ha ) of the selected tea gardena by a hade atatua according 
to size class 

No. of Good Medium Poor Total 
Size· clan gardena S action Area Section Area Section Area ltetlon Area 

( ha ) 
Below 200 4 44 208.34 27 173.05 22 137.24 13 518.83 

(40.17) (33.37) (28.48) (100.00) 

200 • 400 12 374 1738.24 230 1268.44 144 665.94 748 3172.12 
(44.33) (34.54) (18.13) (1 00.00) 

401 ·600 9 210 1444.97 208 1331.49 247 1642.97 Ill 4411.43 
(32. 70) (30.12) (37.18) (1 00.00) 

Above 600 10 417 4418.88 89 1208.81 184 1902.93 810 7828.82 
(58.89) (16 .03) (25 .28) (1 00.00) 

Total 311 10411 7810.43 114 3178.71 1117 4341.08 2118 18131.30 
(48.38) (24.88) (21.11) (_1 00.00) 

Note :Figures on above aspects were not available for two tea gardena, one under size· class of below 200 ha 
and another under the size ·clan of (401 ·BOO) ha. 
Figure In the parenthesis Indicates the percentage of the respective total. 

Table 15.111 : Distribution of sections and area thereunder (In ha) of the selected tea gardena by shade status according 
to ownership category 

Ownership No. of Good Medium Poor Total 
Category gardens Section Area Section Area Section Area section Area 

Agency House 9 297 2958.48 87 1058.49 104 1228.56 488 8241.151 
(58.44) (20.18) (23.40) (100.00) 

Public Ltd. 17 492 2827.80 328 1989.53 308 1490.89 1124 8308.22 
(44.83) (31.54) (23.83) (100.00) 

Private Ltd. 6 125 1319.58 58 590.73 82 973.78 243 2884.01 
(45.75) (20.48) (33.77) (100.00) 

Govt. Undertaking 3 131 703.59 85 340.02 124 881.85 340 1705.41 
(41.25) (19.94) (38.81) (100.00) 

Total 35 1041 7801.41 114 3178.77 511 4353.08 2111 18131.24 
(48.311 124.84) (28.17) (1 00.00) 

Note :Figures on above aspects were not available for two tta gardens, ont under Public Ltd. Co.and another under 
Private Ltd. Co. 
Figure in the parenthesis indicates the percentage of the respective total. 



somewhat different picture is observed. The proportion of area under poor shade is recorded 

highest for the gardens belonging to size-class 401-600 ha and it is being as high as 3 7 per cent as 

against an average of 27 per cent, and that for size-class 200-400 ha is noted lowest (18 per cent) . 

But comparing it with respect to ownership the Agency House and Private Ltd. are shown to have 

relatively less proportion of area under the condition of poor shade as highlighted from Table 5.15. 

Extent of area brought under irrigation is another important determinant of yield . 

Distribution of sections and area thereunder of the selected gardens by irrigation status according 

to size group and ownership class are cited respectively in Table 5.16 and 5.17 . About 69 per 

cent of area occupied by rainfall cultivation implies that the leaf production in Dooars still 

principally depends upon rainfall. No clear relationship between the proportion of area under 

irrigation and the size of gardens is , however, discerned from Table 5.16 . But a proportion of 

area under irrigation for the smallest size group is noted fairly higher at 43.3 per cent vis-a-vis an 

average of 31 per cent. The respective figure for the size-class 40 I -600 ha and above 600 ha also 

shows to exceed the average. The gardens under size group 200-400 ha is, however , recorded to 

have irrigated area as low as 13.8 per cent. If compared by ownership class it is revealed that the 

gardens under Private Ltd. and Agency House are placed in a better position so far as irrigation 

facility is in question. 

Distribution of tea area according to use of nutrients (N+P+K) per hectare by size-class 

and by ownership type are shown respectively in Table 5.18 and 5.19 . A direct correlation 

between the level of nutrients used per unit area and size of gardens is noticed from Table 5.18 . 

Nutrient use per unit area is also noted higher for the gardens under Agency House followed by 

those under Govt. Undertaking (Table 5.19). 

From the foregoing discussion based on Table 5.8 through Table 5.19 one can reasonably 

draw the following conclusions : 

(i) The larger sized gardens used to follow a regular re-plantation programme with bringing 

about more coverage by clonal bushes; 

(ii) Average drainage condition of larger gardens are noted better than smaller ones; 

(iii) Level of nutrients used per unit area are also found higher for larger gardens; and 

(iv) For larger gardens irrigation facility and shade status are seen to have moderate. 

[70( 



Table 5.18: Distribution of eectione and area thereunder (in ha) of the selected tea gardena by 
Irrigation status according to size - cla11 

No. of lrrliated U nlrrt a ted Total 
Size· class gardena Section Area Section Area Section Aru 

( ha ) 
Below 200 5 84 308.78 86 404.07 1150 712.815 

(43.32) (56.68) (100.00) 

200- 400 11 74 452.17 584 2820.45 8158 3272.82 
(13.82) (86.18) (100.00) 

401 - 600 10 224 1878.61 492 3129.47 718 15008.08 
(37.51) (62.49) (100.00) 

Above 600 10 220 2501.28 469 5027.34 889 71528.82 
(33.22) (66.78) (100.00) 

Total 38 802 15140.84 1811 11381.33 2213 18522.17 
(31.11) (88.89) (100.00) 

Note : Flgurea on above aspects were not available for one tea garden under the size- class of 
( 200 - 400) ha. 

Figure In the parenthesis indicates the percentage of the respective total. 

Table 15.17: Distribution of sections and area thereunder (In ha) of the selected tea gardena 
by Irrigation status according to ownership category 

Ownership No. of lrrlc a ted U nlrrt a ted Total 
Category gardena Section Area Section Area Section Area 

Agency House 9 196 1840.50 292 3401.01 488 15241.151 
(35.11) (64 .89) (100.00) 

Public Ltd. 17 211 1843.38 874 4653.61 10815 8488.88 
(28.37) (71.63) (100.00) 

P rlv ate Ltd. 7 141 1258.83 159 1821.64 300 3078.27 
(40.82) (59.18) (100.00) 

Govt. U ndertaklng 3 54 200.31 286 1505.15 340 1705.48 
(11.74) (88.26) (100.00) 

Total 38 802 15140.82 1811 11381.41 2213 18522.23 
(31.11) (88.89) (100.00) 

Note :Figures on above aspects were not available for one tea garden under Public Ltd. Co. 
Figure In the parenthesis Indicates the percentage of the respective total. 
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Table 5.18: Distribution of area (In ha) of the selected tea gardens by level of nutrient (N+P+K) used per ha 
according to size. class 

Average level Contribution of area (in ha by level of CN+ P + K) used per hectare 
S iz a - class of(N+P+K) Below 150 kg 150 • 200 kg 200. 250 kg Above 250 kg Total Area 

( hI ) kg/ha (h a) 
1 2 3 4 5 8 7( col.3 to col.8) 

Below 200 195.74 101.01 302.82 194.22 115.00 712.81 
(14.17) (42.45) (2 7.2 5) (16.13) (1 00.00) 

200 • 400 243.22 . 924.62 1316.14 1431.86 3172.12 
(25.18) (35.84) (38.98) (1 00.00) 

401-800 245.90 548.78 . 2389.13 2090.19 5008.08 
(10.98) (47 .30) (41.74) (1 00.00) 

Above 600 265.42 . 709.30 1793.86 5025.46 7128.12 
(9 .42) (23 .83) (88. 75) (100.00) 

To ta I 2111 .81 141.77 1138.114 11873.311 8882.111 18122.17 
(3.84) (11.44) (33.13) (111.11) (1 00.00) 

Figure In the parenthesis Indicates the percentage ofthe respactlve total. 

Table 5.11 : Distribution of area (In ha) of the selected tea gardans by laval of nutrient (N+ P+ K) used per ha 
according to ownership category 

Average level Contribution of area (In ha) by level of CN+ P+ K> used Dtr hectare 
Ownership of (N + P + K) Below 150 kg 150 • 200 kg 1200. 250 kg Above 250 kg Total Are a 
Category kg/ha (ha) 

1 2 3 4 5 8 7Ccol.3 to col.8) 
Agency House 285.80 . 709.30 531.52 4000.89 8241.11 

(13.53) (10.14) (78.33) (1 00.00) 

Public Ltd. 248.88 548.78 1227.24 2717.82 2403.11 8818.13 
(7 .98) (17.79) (39.41) (34.84) (100.00) 

P rlva te Ltd. 239.08 101.01 . 2012.89 984.37 3078.27 
(3 .28) (85.39) (31.33) (1 00.00) 

Govt. Undertaking 257.72 . . 423.12 1282.34 1705.48 
(24 .81) (75.19) (1 00.00) 

To ta I 252.311 141.77 1131.14 5185.31 8810.51 18122.17 
(3.84) (11.44) (U.IOJ (51.12) (1 00.00) 

Figure In the parenthesis Indicates the percentage ofthe respective total. 



In respect of having above yield parameters the gardens under the control of Agency 

House is ranked as first. The difference between the gardens of Govt Undertaking, Private Ltd., 

and Public Ltd. in respect of most yield parameters appears to be marginal . And hence these three 

ownership types of gardens taking together may reasonably be ranked as second. 

The resource position ofthe selected gardens in relation to leaf production have so far been 

examined and summarised in the above discussion . Keeping the above analysis in view , it is 

imperative to draw a relationship between the above mentioned resource position and leaf 

production of the selected gardens. The leaf production and the production of made tea of the 

selected gardens by size group and ownership type are shown in Table 5.20 and 5.21 . Lower yield 

recorded for the smaller gardens has its conformity with the lower resource status as emanated 

from the earlier analysis. Thus the relatively good irrigation facility as possessed by the smallest 

size groups of gardens is noted to have no significant impact on yield. 

The yield is also recorded highest for the gardens of Agency House followed by that of 

Public Ltd. Here also a broad conformity between yield and resource status is visualised . But no 

such correspondence between resource status and frequency of plucking per annum ( number of 

times leaf is plucked per annum) is founded from Table 5.22 and 5.23 . Tea leaf is plucked 

wherever it becomes ready for plucking. And accordingly, every tea garden prepares a plucking 

schedule for each section . It is, therefore, presumed that the larger is the frequency of plucking the 

higher will be the yield . Table 5.22 shows that the higher annual plucking frequency of 26 or 

above accounts for about 43 per cent of area under tea by the smallest size group of gardens while 

that for the next two higher size groups are noted to be 27.7 and 31.8 per cent respectively. The 

highest size group , however, accounts for highest proportion of tea area ( 49 per cent) with annual 

plucking frequency of26 or above as shown by Table 5.22 .Thus the correspondence between the 

yield and the plucking frequency is hardly founded. 

Employment of the selected gardens according to size groups and ownership type are 

presented respectively by Table 5.24 and 5.25 . It is conspicuous from the above Tables that the 

tea estates in Dooars would employ two types of labour, (i) monthly rated permanent labour and 

(ii) daily rated master roll or casual labour. But 89 per cent of total employees are belonging to the 

category of daily rated as evinced by the above Tables. The monthly rated workers are comprised 

of four categories of staff namely , clerical, medical, technical and sub-staff. The sub-staff is found 
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Table 8.20 : Yield per ha of tea accroding to size-class 

Total green Total made Area under Yield I ha 
Size· class leaf production tea production tea Green leaf Made tea 

( ha > (kg) {kg) (hal (kg) (kg) 
Below200 4801015 1121842 712.85 8734.98 1573.74 

200.400 29093283 6378036 3872.62 7921.66 1736.64 

401.600 39835297 9195379 5008.08 7954.20 1838.11 

Above 600 61607242 13235079 7528.62 8183.07 1757.97 

Total 138336817 2H30336 16922.17 7997.80 1788.70 

Table 8.21 : Yield per ha of tea accrodlng to ownership category 

Total green Total made Area under Yield I ha 
Ownership leaf production tea production tea Green leaf Made tea 

(kg) J~a> (ha) (kg) (kg) 
Agency House 47198580 10454273 5241.51 9004.39 1994.51 

Public ltd. 55698731 12392679 6896.93 8075.87 1796.84 

Private Ltd. 20718309 4421928 3078.27 6730.50 1436.50 

Govt. Undertaking 11723197 2661456 1705.46 6873.92 1560.55 

Total 138338817 21930338 18822.17 7987.80 1788.70 



Table 5.22: Distribution of sections and area thereunder (in ha) of the selected tea gardens by frequency of plucking according to size-class during 1989-90 

Number of olucklna rounds Unplucked Total 
Size- class No. of Below 20 20-25 28-30 Above 30 

( ha) Gardens Section Area Section Area Section Area Section Area Section Area Section Area 
Below 200 5 16 92.94 70 312.50 55 265.67 9 41.74 - - 150 712.11 

(13.04) (43.84) (37.27) (5.85) (100.00) 

200-400 10 155 804.30 273 1301.60 181 771.44 3 47.49 4 32.67 818 2917.50 
(27.19) (44.01) (26.08) (1.60) (1.12) (100.00) 

401 -600 9 140 828.98 257 2212.34 166 1148.93 32 269.13 - - 595 4459.38 
(18.59) (49.62) (25.76) (6.03) (100.00) 

Above 600 7 36 425.56 184 2163.16 229 1939.22 74 587.97 4 37.58 527 5153.49 
(8.26) (41.97) (37.63) (11.41) (0.73) (100.00) 

Total 31 347 2151.78 784 5181.80 831 4121.28 118 148.33 8 70.25 1188 13283.22 
(18.20) (45.01) (31.08) (7.12) (0.13) (100.00) 

Note : Figures for the remaining 6 gardens were not available 
....... Figure in the parenthesis Indicates the percentage of the respective total. 
IJl 

• 
Table 5.23: Distribution of sections and area thereunder (in ha) of the selected tea gardena by frequency of plucking according to ownership category during 1989-90 

Number of Dlucklna rounds Unplucked Totlll 
Ownership No. of Below20 20·25 28-30 Above 30 

Gardens Section Area Section Area Section Area Section Area Section Area Section Area 
Agency House 7 16 215.96 134 1579.71 182 1554.33 75 657.92 - - 387 4007.12 

(5.39) (39.411) (38.78) (16.42) (100.00) 

Public Ltd. 15 278 1400.90 426 2832.37 208 1292.60 4 56.52 6 50.72 922 1833.11 
(24.87) (50.28) (22.95) (1.00) . (0.90) (100.00) 

Private Ltd. 6 44 445.79 104 910.49 70 416.88 19 144.04 2 19.53 231 1138.73 
(23.02) (47.01) (21.52) (7.44) (1.01) (100.00) 

Govt. Undertaking 3 9 89.13 120 667.03 191 881.45 20 87.85 - - 340 1705.48 
(5.23) (39.11) (50.51) (5.15) (100.00) 

Total 31 347 2111.78 784 1111.80 831 4121.28 111 148.33 I 70.21 1888 13283.22 
(18.20) (48.01) (31.08) (7.12) (0.53) (100.00) 

Note : Figures for the remaining 6 gardens were not available 
Figure in the parenthesis indicates the percentage of the respective total. 



Table 5.24 : Distribution ollabour in the Mlected tel gardens~~CC«dlng to the size -clns during 1989 .go 

Size. class Clerlclil Sill! Medlclil Sid Technleflna Sub· Stull 
( ha) Grade I Grade II Grade Ill TOIIII Gr8del Oradell Gr8de Ill Tal Gr8de'A' Grade 'EI' Grade 'C' TOIIII OMREI OMREII OMREIII Tclal 

1 2 3 4 5 6 7 8 I) 10 11 12 13 14 15 16 17 
CCII.~3+4) oal.(8+7+8) cal. (10+11+12) oal.(14+15+16) 

Below200 8 16 5 28 (10.211) 2 1 6 1)(3.11)) 1 4 17 22(7.80) 11 HI 195 222(78.12) 
(4.07) (1.26) (3.06) (31.26) 

200.400 42 54 44 1«1(11.50) 11 4 30 45(3.89) 13 15 66 11<4{11.36) 32 47 640 919(75.45) 
(3.61) (1.22) (3.10) (25.02) 

401.600 29 47 76 152(10.54) 8 7 24 30(2.70) 15 21 105 141(9.77) 35 101 975 1111(76.99) 
(3.03) (0.77) (2.81) (2218) 

Abo.le600 31 42 66 158(8.73) 8 12 21 41(2.25) 16 31 138 185(10.16) 38 127 1273 1438(78.66) 
(2.11) (0.54) (2.46) (19.07) 

Total 110 1!18 211 480(10.08) 28 24 81 134(2.81) 48 71 348 412(1.10) 114 291 S2113 Mll(77.41) 
(2.14) (D.7tl (2.73) (21.79) 

Contd ...... 

Contd. Table ~-24 

Srze clns An Monthly Rated Stuff Dilly Rated DR) Labour Total Mlnage.rill Staff Ptoj)Ortlon of Labour 

( ha J Grand Total Milt Female O!lfd Tollll no. of labour Manager As st. Min agar MRto total tRio tollll 
1 18 19 20 21 22 23 24 25 26 27 

col. (5+9+13+17) col.{19+20+21\ col.{18+22) col. (18 •23) col.i22 •23) 

Below200 282(100.00) 1089 (49.110) 948 (43.45) 145 (8.85) 2182 (100.00) 2484 5 8 0.11 0.89 

(3956) (152.77) (132.98) (20.34) (308.09) (345.85) (0.84) 

200-400 1218(100.00) 4100 (49.71) 3738 (45.33) 409 (4.98) 8247 (100.00) 9485 12 35 0.13 0.87 

(33 18) (111.84) (101.78) (11.13) (224.55) (257.71) (0.95) 

401.600 1443(100.00) 5780 (50. 18) 5185 (44.99) 555 (4.83) 11480 (100.00) 12923 10 38 0.11 0.89 

(2881) (115.01) (103.13) (11.08) (229.23) (258.04) (0.78) 

Abo.le 600 1821(100.00) 7998 (50 14) 7158 (44.89) 792 (4.97) 15948 (100.00) 17787 10 56 0.10 0.90 

(24 19) (10821) (95.08) (1D.52) (211.80) (235.99) (0.74) 

Total 4714(100.00) 11MI(IO.II) 17001(44.13) 1181(1.02) 37HI(10UO 42111 37 131 0.11 0.81 

(21.11) (111.H) (1H.I1) (11.23) (223.70) (211.11) (0.10) 

Figure in the adjacent parenthesis indicates the percentage of respective total and that in the bottom parenthesis indicates the number per 100 ha. 
OMRE : Other Monthly Rated Employee; MR : Monthly Rated; DR : Dally Rated 



Table ~.2S : Oltltribution rA labour In the llllec:t.d • gard- ac:cordlng 1o the OM!ershlp categoly during 1989-90 

Clerlcll 91111 Medlcll Slltf T IOhnlcilns Sub- Stuff 
Ov.nership Grlldel Gl'lldell Gl'llde Ul Talll Gl'lldel Gl'llde II Gl'llde nl Talll Gl'llde'A' Gl'llde 'B' Gl'llde'C' Talll OMREI OMREII OMREIII Talll 

1 2 3 4 5 s 7 8 II 10 11 12 13 14 15 18 17 

Agency House 27 37 88 132 (11.38) 8 9 23 38 (2.70) 12 35 105 152 (10.al) 27 82 978 1085 (77.11) 
(2 52) (0.72) (2.110) (2 70) 

Pubhc. ltd 51 66 6~ 221 (10.70) 14 7 40 81 (2.tltl) 18 25 1511 1118 (8.84) 50 117 1417 1584 (78.71) 
(3.20) (0.88) (2.88) (22.97) 

Private ltd 23 22 37 82(9.78) 4 6 13 23(2.75) II 7 53 811 (8.23) 22 54 588 tl84 (79.24) 

(2.88) (0.74) (2.24) (21.57) 
GO'It Undertaking 9 14 22 45(11.111) 5 2 5 12(2.84) e 4 32 42 (11.25) 15 38 302 355 (78.20) 

(2.84) (0.70) (2.48) (20.81) 
Total 110 1119 211 410 (10.01) 29 24 81 134 (2.81) 4fl 71 341 412(8.70) 114 291 3283 3888 (77.41) 

[2.811 [0,71) [2.731 121.711 

Contd. ...... 

Contd Table ~.25 

All Monttlly_Rated Stuff Dallv Rated (OR) Labour Total Mlllllllll'lll SWf Proportion rl Labour 

Ownership GrandT alii Male FIIITIIH Child Total no. rlllbour Mlflllllt' A11l Mll!lgll' MR to total DR to total 
1 18 19 20 21 22 23 24 2!1 26 27 

col (5+9+13+17) c01.{19+20+21) 001.{18+22) cot. (18 +23) cot. (22 +23) 

Agency House 1407 ( 1()()(Xl) 8352 (53.25) 5068 (42.49) 508 (4.28) 11928 (100.00) 13335 9 37 0.11 0.89 

(26.84) (121.18) (96.89) (9.69) (227.57) (254.41) (0.70) 

Public ltd 2065 (100.00) 7764(48.11) 7504 (46.49) 872 (5.40) 16140 (100.00) 18205 18 64 0.11 0.89 

(29.94) (112.57) (108.80) (12.64) (234.Q1) (283.96) (0.92) 

Pnvate Ltd 838 (100.00) 3050 (49.45) 2821 (45.74) 297 (4.81) 6168 (100.00) 7006 7 22 0.12 0.88 

(27.22) (99.08) (91.65) (9.66) (200.37) (227.59) (0.71) 

Govt Undertaking 454 (100.00) 1779 (49.16) 1616 (44.65) 224 (6.19) 3619 (100.00) 4073 3 12 0.11 0.89 

(26.62) (104.31) (94.75) (13.13) (212.20) (238.82) (0.70) 

Total 4714 ( 1 00.00) 1 .... ( • .CII) 17001(44.11) 1_, (I.G2) • .,..(100.00) 42111 17 1. 0.11 0.81 

(28.11) (111.11} {100.111 (11.21) (221.70) ,.1.) (UCI) 

Figure in the adjacent parentheaia indicatea the percentage of reapective total and that in the bottom parentheaia indicatea the number per 100 ha. 

OMRE: Other Monthly Rated ~loyee; MR :Monthly Rated; DR :Daily Rated 



to be the most predominant component accounting for 77 per cent while workers under technical 

and clerical group each accounts for about 1 0 per cent of monthly rated workers. The medical staff 

as maintained by the tea estates is noted only about 3 per cent of monthly rated employees. No 

remarkable variation in the composition of monthly rated workers with respect to size group and 

ownership group is discernible by Table 5.24 and 5.25 . However , a relatively higher proportion 

of technical staff and lower proportion of clerical staff recorded for the gardens under highest size 

group and also for the gardens under the Agency House is an indicative of better manpower 

planning for the said gardens. As stated earlier that among the total workers 89 per cent are 

engaged on daily rated basis . Of the daily rated workers the proportion of male , female and child 

are noted to be 50, 45 and 5 per cent respectively. No considerable variability in composition of 

daily rated workers by size group and ownership type is, however, noted. Nevertheless, relatively 

higher proportion of daily rated male workers engaged for the gardens under Agency House is 

only the notable divergence in this context. 

Number of workers engaged per 100 hectare of tea area by various categories of gardens, 

both in respect of size and ownership, have been worked out and furnished in Table 5.24 and 5.25 . 

No clear cut correlation between number of workers employed per 100 ha and size of the garden is 

visualised from Table 5.24 .But the trend of higher employment per unit of cropped area for 

smaller size-class is unveiled. A clear inverse correlation is, however, found between the number 

of monthly rated workers employed per unit area and size of the garden. Considering the monthly 

rated workers as over heads, one may safely come to the contention that the higher sized gardens 

would have rationalised in the utilisation of permanent man power resources than the smaller 

sized ones. Similar efficacy in the utilisation of fixed man power resources is also found for the 

gardens under Agency House and Govt Undertaking as revealed by Table 5.25 . As the 

engagement of daily rated workers has a direct bearing on the production and hence the 

employment of daily rated workers per unit area is to be viewed in relation with production per 

unit area (i.e., yield). A clear cut direct relationship between size of the garden and yield is 

demonestrated from Table 5.20 . On the basis of this finding along with the finding of higher 

employment per unit area for smaller sized gardens one may reasonably lead to the conclusion that 

the labour productivity for smaller gardens is less as compared to that of higher ones which has 

been highlighted by Table 5.26 . Yield per hectare is found highest for the gardens under Agency 

House followed by Public Ltd. gardens (Table 5.27) . From the above discussion it is contended 

that the higher is the size of garden. the higher will be the productivity of both land and labour. 
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And higher productivity of land and labour is also noted for the gardens under the control of 

Agency House and Public Ltd. Company . 

5.3. Production Organisation for Tea Manufacturing 

The tea manufacturing sub-system is articulated by different tea processing units namely, 

withering, rolling, fermenting and drying. The plucked tea shoots, the primary product, is brought 

into manufacturing unit wherein it passes through the above processing operations step by step. A 

method of different processing operations as adopted by the selected gardens and the relative 

efficacy derived therefrom are largely attributable to the type processing appliances used. The 

purpose of this section is to examine the production conditions of tea manufacturing for the tea 

processing units with an objective to identify the variability in production condition, if any 

therein, with respect to size of the garden and ownership type. 

The withering operation is done as the first stage of manufacturing. Withering of green 

shoot is done by withering appliance which is known as withering trough. A withering trough may 

be open, closed or supersonic type of which supersonic is the modem one. A few gardens of largest 

size group and that too under the control of Govt. Undertaking possess supersonic trough as 

evident from Table 5.28 and 5.29 . Withering by open and closed type of trough, however , 

appears to have overwhelming predominance to this operation. Average trough area allotted per 

I 000 kg. of annual green leaf production has also been calculated for different size groups and 

ownership types. On the whole an average of3.8 square ft. trough area is recorded to be utilised for 

I 000 kg. of green leaf production over year . Direct correspondence between average trough area 

per unit weight of green leaf and garden size as revealed from Table 5.28 indicates a higher 

operational efficiency of withering trough of larger sized gardens as compared to that of smaller 

ones. A higher operational efficiency in this respect is also found for the gardens under Private Ltd. 

in comparing it with other ownership type as observed from Table 5.29. 

After withering, the intermediate product moves to the processing unit for rolling . This 

movement is done either by electrical conveyor or manually. The manual method of transit is noted 

to be followed by most of the gardens (83.30 per cent).The electric conveyor used by the gardens, 

whatsoever, it is used by the larger gardens and by the gardens under the control of Agency House 

and Public Ltd Co. The rolling of withered leaf is done by the C.T.C. rolling machine. Average 

quantity of rolling per hour tkg. per hour ) is calculated to be 691.40 kg. A direct correlation 



Table 5.28 : Yield per ha with respect to total labour and daily rated labour according to slze-clasa 

Annual green leaf production Annual made tea production 
Size- class Green leaf Made tea Total Labour No. of DR Labour per labour (kg) per labour (kg) 

(ha) Production (kg) Prodiction (kg) employed employed w.r.t. total labour w.r.t. OR labour w.r.t. total labour w.r.t. OR labour 
1 2 3 4 5 6 (Col.2 + Col.4) 7 (Col.2 + Col.5) 8 (Col.3 + Col.4) 9 (Col.3 + Col.5) 

Below 200 4801015 1121842 2464 2182 1948.46 2200.28 455.29 514.13 

200-400 29093263 6378036 9465 8247 3073.77 3527.73 673.85 773.38 

401 -600 39835297 9195379 12923 11480 3082.51 3469.97 711.55 800.99 

Above 600 61607242 13235079 17767 15946 3467.51 3863.49 744.92 829.99 

Tohll 135338117 28830338 42818 37155 3171.10 3171.14 702.21 790.88 

Total labour include total monthly rated sta1hnd daily rated (DR) labours. 

Table 5.27 : Yield per ha with respect to total labour and daily rated labour according to ownership category 

Ownership Green leaf Made tea Total labour No. of OR labour Annual green leaf production Annual made tea production 
Category production (kg) prodlction (kg) employed employed per labour (kg) per labour (kg) 

w.r.t. total labour w.r.t. OR •bour w.r.t. total labour w.r.t. OR labour 
1 2 3 4 5 6 (Col.2 + Col.4) 7 (Col.2 + Col.5) 8 (Col.3 + Col.4) 9 (Col.3 + Col.5) 

Agency House 47196580 10454273 13335 11928 3539.30 3956.79 783.97 876.45 

Public Ltd. 55698731 12392679 18205 16140 3059.53 3450.97 680.73 767.82 

Priwte Ltd. 20718309 4421928 7006 6168 2957.22 3359.00 631.16 716.91 

Go\ot. Undertaking 11723197 2661456 4073 3619 2878.27 3239.35 653.44 735.41 

Tohll 131338117 28830338 42818 37111 3171.10 3171.14 702.21 790.88 

Total labour include total monthly rated staff and daily rated (OR) labours. 



Table 11.28 : Withering trough and attached conwyances of the selected tea gardens by size. class 

Size- class _ Wltherl_ng_Trough 
(ha) No, of open I No. of aupensonlc Total no. of No. of trough per 

clo11 trough trough trough garden 
1 2 3 4(col.2+col.3) 5 

Below200 32 . 32 8.00 

200.400 113 . 113 9.42 

401.800 174 . 174 17.40 

Abo .... eoo 249 8 255 25.50 

Total 1188 8 1174 111.14 

Out of 5 gardens In the size· clasa of below 200 he 4 gardena are conaldered. 
Figure In the parenthesla Indicates the percentage of the reapectlw total. 

Total area of the 
trough• (aq .ft) 

e 
13180 

97200 

142109 

256713 

101202 

Table 1.28 : Withering trough and attached conveyance• of the aelected tea gardena by ownerahlp category 

Ownership Wltherlna Trouah 
Category No, of open/ No. of 1Upe1'80nlc Total no. of No. of trough per 

cloae trouah trouah trouah aardtn 
1 2 3 4 5 

Agency House 176 . 176 19.55 

Public Ltd. 246 . 246 13.66 

Private Ltd. 106 . 106 17.66 

Govt. Undertaking 40 6 46 15.33 

Total 188 8 174 1U4 

Out of 7 gardens under Private Ltd. Co. 6 gardena are coneldered. 
Figure in the parenthesis Indicates the percentage of the rupectlve total. 

rrotet area of the trougf 
(ea. ttl 

6 
170351 

201087 

93884 

44080 

108202 

Dlsttlbutlon of garden by method of conwyance 
Trough area (aq. ft.) per Manual Electric Total no. of 

1000 kg of green leaf conwyor gardens 
7 8 9 10 

2.98 " . " (100.00) (100.00) 
3.34 10 2 12 

(83.33) (18.87) (100.00) 
3.57 9 1 10 

(90.00) (10.00) (100.00) 
4.17 7 3 10 

(70.00) (30.00) (100.00) 
3.77 30 8 38 

(83.33) (18.87) (100.00) 

Dl*ttlutlon of aan:len bY method of convevance 
Trough area (tq. ft.) per Manuel Electric Total no. of 

1000 lea of cnen leaf Convevar Gardens 
7 8 9 10 

3.61 5 4 • 
(55.55) (44.45) (100.00) 

3.61 16 2 18 
(88.88) (11.12) (100.00) 

4.60 6 . 8 
(100.00) (100.00) 

3.76 3 . 3 
(100.00) (100.00) 

3.77 so 8 38 
(83.33) (11.87) (100.00) 



between size of gardens and average rolling output as evinced by Table 5.30 is an indicative of 

higher operational efficiency ofC.T.C. machines for the larger gardens. Similar higher operational 

efficiency of C.T.C. machines under Agency House and Govt Undertaking is also visualised from 

Table 5.31 . The movement of rolled product from rolling unit to fermenting unit is noted to be 

done principally through manual means. The electric conveyor to a considerable extent is, 

however, used by the larger gardens and by the gardens under Agency House and Govt. 

Undertaking (Table 5.30 and 5.31). 

Of the three methods of fermentation, the fioor method is observed to be predominant 

adopted by 72.20 per cent of the sample gardens as shown by Table 5.32 and 5.33 . Fermentation 

by mono- rail and CFM-machine is reported to be the improved method. A notable number of 

gardens belonging to size 401- 600 ha and above would adopt improved method of fermentation 

which has been demonestrated by Table 5.32 . A significant proportion of gardens using electric 

conveyor for transmitting the produce from fermenting unit to drying unit is noted remarkably 

higher than that observed in earlier two stages of manufacturing operation. About 42 per cent of 

gardens are found to have used electrically operated conveyor at this stage. Here too largest size 

group of gardens and the gardens under Agency House and Govt. Undertaking are placed at higher 

ranking position in respect of using electric conveyor as evinced by Table 5.32 and 5.33. 

A final operation of manufacturing is drying. Drying is done through heating either by coal 

or by furnace oil. Drying with heat generated by furnace oil is reported to be the improved method 

of drying than that by coal . About 87 per cent of dryers are found to be operated by coal. Drying 

by coal also appears to accord more or less equal importance by all size classes and ownership 

groups as revealed from Table 5.34 and 5.35 . Average per hour output of dryer is, however, 

observed higher for larger gardens and for the gardens of Agency House and Public Ltd. 

Transformation of made tea from drying unit to sorting unit through electric conveyor is done by 

~4.40 per cent of gardens. This electrically operated conveyances at this manufacturing stage are 

recorded to be used relatively more by the large sized gardens and by the gardens under Agency 

House and Go\1. Undertaking . 

The power generating machine maintained by the gardens under different size groups and 

t)wnership categories are cited in Table 5.36 and 5.37 respectively . Power in terms of KV A per 

I 00 ha of tea area as maintained by the gardens of larger size is found remarkably lower as 
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Table 5.30: C.T.C. Rolling machines and attached conveyances of the selected tea gardens according to size- class 

C.T.C. Rolling Machines 
Size- class 

(ha) Total no. of No. of machine Total output Average output 
machines per garden per hour (kg) per hour (kg) 

1 2 3 4 5 
Below 200 5 1.25 3300 660.00 

200 - 400 28 2.33 18599 664.25 

401 - 600 35 3.50 24551 701.46 

Above 600 49 4.9 34450 703.06 

Total 117 3.25 80900 891.45 

Out of 5 gardens in the size- class of below 200 ha ·4 gardens are considered. 
Figure in the parenthesis indicates the percentage of the respective total. 

Distribution of gardens by 
method of conveyances 

M annual Electric Total no. 
conveyor or aardens 

6 7 8 
4 - 4 

(100.00) (100.00) 
12 - 12 

(100.00) (100.00) 
8 2 10 

(80.00) (20.00) (100.00) 
5 5 10 

(50.00) (50.00) (100.00) 
21 7 38 

(80.55) (19.45) (100.00) 

Table 5.31 : C.T.C. Rolling machines and attached conveyances of the selected tea gardens according to ownership category 

C.T.C. Rolling Machines 
Ownership 
Category Total no. of No. of machine Total output Av. output 

machines per garden per hour (kg) per hour (ka) 
1 2 3 4 5 

Agency House 36 4 25700 713.88 

Public ltd. 50 2.77 34117 682.34 

Private Ltd. 19 3.16 12483 857.00 

Govt. Undertaking 12 4 8600 716.66 

Total 117 3.25 80900 891.45 

Out of 7 gardens under Private Ltd. Co. 6 gardens are considered. 
Figure in the parenthesis Indicates the percentage of the respective total. 

Distribution of gardens on by method 
of conveyances 

Mannual Electric Total no. of 
conveyor aardens 

8 7 8 
4 5 9 

(44.44) (55.56) (1 00.00) 
18 - 18 

(1 00.00) (1 00.00) 
6 - 8 

(100.00) (100.00) 
1 2 3 

(33.33) (66.37) (1 00.00) 
29 7 38 

(80.55) (19.45) (100.00) 



Table 5.32 :Method of fermentation adopted and att•ched conveyances In the selected tn gardens according to size. class 

Distribution of gardens according to the 
method of fermentation adopted 

Size· class Floor Mono-rail CFM-Machlne Total 
(ha) 

1 2 3 4 5 col.(2+3+4) 
Below 200 4 . . 4 

(100.00) (100.00) 

200 • 400 11 1 . 12 
(91.88) (8.34) (1 00 .00) 

401 . 8oo 8 3 1 10 
(80.00) (30.00) (10.00) (1 00 .00) 

Above 800 5 2 3 10 
(50.00) (20.00) (30.00) (1 00 .00) 

Total 28 • 4 38 
(72.22) (11.17) (11.11) (1 00.00) 

Out of 5 gardens In the size· class of below 200 ha 4 gardens are considered. 
Figure In the parenthesis Indicates the percentage of the respective total. 

Distribution of gardens by method of 
conveyance 

Manual E lectrlc Total 
conveyor 

8 7 8 col.(8+ 7) 
4 . 4 

(1 00.00) (1 00 .00) 

8 4 12 
(88.87) (33.33) (1 00 .00) 

7 3 10 
70.00) (30.00) (1 00 .00) 

2 8 10 
(20.00) (80.00) (1 00 .00) 

21 15 38 
(18.31) (41.17) (100.00) 

Table 1.33: Method of fermentation adopted and at1ached conveyances In the selected tea gardens according to ownership cates 

Distribution of gerdens according to the 
Ownership method of fermentation adopted 
Category Floor Mono-rail CFM·Machlne Total 

1 2 3 4 5 col.t2+ 3+ 4\ 
Agency House 3 3 J iJ 

(33.34) (33.33) (33.33) (1 00.00) 

Public Ltd. 14 3 1 18 
(77.78) (1 8.88) (5.58) (1 00.00) 

Prlvete.Ltd. 8 . 8 
(100.00) (100.00) 

Govt. Undertaking 3 . . 3 
(100.00) (1 00.00) 

Total 28 8 4 38 
(72.22) (11.87) (11.11) t100.00l 

Out of 7 gardens under Private Ltd. Co. 8 gardens ere considered. 
Figure In the parenthesis Indicates the percentage of the respective total. 

Distribution of gardens by method of 
convevance 

Manual Electric Total 
convevor 

8 7 8 col.(8+ 7) 

3 e 9 
(33.33) (88.87) (1 00.00) 

12 8 18 
(88.87) (33.33) (1 00.00) 

5 1 8 
(83.33) (18.87) (1 00.00) 

1 2 3 
(33.33) (88.87) (100.00) 

21 11 38 
118.83) 141.87) (100.00) 
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r. ble 5.34 : Dryer, Method of drying adopted and Attached conveyances in the selected tea gardens according to size. class 

Dryer 
Size- class 

(ha) Total no. No. per Total output A ... rage output 
garden per hour (kg) per hour (kg) 

1 2 3 4 5 (Col.3+ Col.4) 
Below 200 5 2.25 565 113.00 

200-400 38 4.16 5630 148.16 

401 . 600 35 4.50 5674 162.11 

Above 600 44 5.40 7297 165.84 

Total 122 4.39 19188 157.10 

Out of 5 gardens in the size • class of below 200 ha 4 gardens are considered. 
Figure in the parenthesis indicates the percentage of the respective total. 

No. of dryers by method of heating 

Coal Fumace Total 
oil 

6 7 8 
4 1 ·s 

(80.00) (20.00) (100.00) 
33 5 38 

(86.84) (13.16) (100.00) 
31 4 35 

(88.57) (11.43) (100.00) 
38 6 44 

(86.36) (13.64) (100.00) 
108 18 122 

(18.11) (13.12) (100.00) 

Distribution of gardens by method of 
con ... vance ftom dryer to sorting room 

Manual Electric Total no.of 
con ... yor gardens 

9 10 11 
3 1 4 

(75.00) (25.00) (100.00) 
10 2 12 

(83.33) (16.67) (100.00) 
5 5 10 

(50.00) (50.00) (100.00) 
2 8 10 

(20.00) (80.00) (100.00) 
20 18 38 

(11.51) (44.441 1100.00) 

Table 5.35 : Dryer, Method of drying adopted and Attached con ... yances in the selected tea gardens according to ownership category 

Dryer 
Ownership 
Category Total no. No. per Total output Awrage output 

garden per hour(~) per hour (kg) 
1 2 3 4 ~ (Col.3+ Col.4 

Agency House 37 5.11 5976 161.51 

Public Ltd. 56 4.11 8978 160.32 

Private Ltd. 20 4.33 3070 153.50 

Go .. t Undertaking 9 4.00 1142 126.88 

Total 122 4.39 19188 157.70 

Out of 7 gardens under Privete Ltd. Co. 6 gardena are considered. 
Figure in the parenthesis Indicates the percentage of the respective total. 

No. of dryers by method of heating Distribution of gardens by method of 
conwyance ftom dryer to sorting room 

Coal Fumace Total Manual Electric Total no.of 
oil con ... yor gardens 

6 7 8 9 10 11 
34 3 37 1 8 t 

(91.89) (8.11) (100.00) (11.11) (88.89) (100.00) 
46 10 56 13 5 11 

(82.14) (17.86) (100.00) (72.22) (27.78) (100.00) 
18 2 20 5 1 8 

(90.00) (10.00) (100.00) (83.33) (16.67) (100.00) 
8 1 9 1 2 3 

(88.89) (11.11) (100.00) (33.33) (66.67) (100.00) 
108 18 122 20 18 38 , ..... , (13.12) (100.00) (15.51) (44.44) . (100.00} 



Table 5.38 : Owned power position of the selected gardens according to size - class 

Size- class Power Generating Machines Malnted Total no. of Total area K VA per 
(ha) Total no. of No. of engines Total K VA per gardens under tea (ha) 1 00 ha of area 

engines per garden KVA garden 
Below 200 17 4.25 1134 283.50 4 611.84 185.34 

200.- 400 40 3.33 5271 439.25 12 3672.62 143.52 

401 -600 41 4.10 6688 668.80 10 5008.08 133.54 

Above 600 31 3.10 8542 854.20 10 7528.62 113.46 

Total 129 3.58 21835 800.97 38 18821.18 128.62 

Out of 5 gardens in the size - class of below 200 ha 4 gardens are considered. 

Table 5.37 : Owned power position of the selected gardens according to ownership category 

Ownership Power Generating Machinea Mainted Total no. of Total area K VA per 
category Total no. of No. of engines Total KVAper gardens under tea (ha) 1 00 ha of area 

engines per garden KVA garden 
Agency House 29 3.22 7134 792.67 9 5241.51 136.10 

Public Ltd. 71 3.94 10177 565.39 18 6896.93 147.56 

Private Ltd. 22 3.66 2969 494.83 6 2977.26 99.72 

Go..t. Undertaking 7 2.33 1355 451.66 3 1705.46 79.45 

Total 129 3.58 21835 800.97 38 16821.16 128.62 

Out of 7 gardens under Private Ltd. Co. 6 gardens are considered. 



compared to that of smaller ones (Table 5.36) which is an indicative of higher use efficiency of 

power for larger size of gardens. That too is also true for the gardens under Private Ltd. and Govt. 

Undertaking. 

From the foregoing discussion of this section one can broadly lead to the contention that 

the improved method of manufacturing , whatever extent it may be, have been adopted by the 

larger size group of gardens . The operational efficiency of manufacturing appliances at all stages 

of manufacturing is also noted higher for larger size group. The gardens under the control of 

Agency House are found to have supremacy over possession of quality resources and use 

efficiency of manufacturing appliances. 
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CHAPTER-VI 

FACTORS CONTRIBUTING TO YIELD VARIATION 

This chapter purports to identify the factors that have contributed to yield variability of 

the green tea leaf at the micro level. In the production of green leaf for any tea garden all input-use 

and management decisions would have been centred around the " sections " which are considered 

as the atomistic units in the field sector of a tea estate. Aggregating all sections to constitute the 

garden has been considered as the individual entity for the purpose of comparison in many aspects. 

An attempt is made in this chapter to identify the yield contributing f~tors based on physical 

input-output relation considering separately the inter-section and inter-garden variability in yield 

of green leaf. The multiple linear discriminant function has been chosen as the analytical tool in 

identifying yield varying factors and their individual contribution thereto. This exercise seems 

useful to gardeners in the decision making process of factor use. The first part of this chapter is 

devoted to identify the yield varying factors considering the individual " section " as the sample 

units . And in the second part identification of factors and their relative contributions have been 

worked out taking individual garden as the working unit. 

Analytical Tool 

With the objective of identifying the factors and finding out their individual contribution 

towards inter-section or inter-garden yield variability of green leaf , it is necessary in the first 

instance to classify the sections or gardens according to yield of green leaf per unit area and per 

unit time. Accordingly , the sections or gardens have been classified into two yield groups . The 

sections or gardens having yields above the mean level are classified as high yielding group and 

those having yields below the mean level as low-yielding group. Distribution of sections of 21 

selected gardens and the distribution of 30 gardens according to two yield classes are furnished 

respectively in Table 6.1 and 6.2 1
• 

1 . 21 out of 30 selected gardens have been chosen for the analysis under section 6. 1 of this chapter in view of non

a\ailability of relevant data from remaining 9 gardens. Number of sections in each garden have also been reduced 

in many cases because of the same reason. 
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Table 6.1: Distribution of sections of each selected tea garden between low-yielding and high -yielding group. 

No 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 

Name of 
garden 

Ban arhat 
Birpara 
NewDooars 
Meteli 
Debpara 
Soongachhi 
Singhania 
Katalguri 
Nimtijbora 
Dalgaon 
Kailasbpur 
Dbowlajhora 
Subbasini 
Satali 
Looksan 
Chengmari 
Rahimabad 
Baradighi 
Jayanti 
In dong 
Sanlms 

Group I 

Group II 

Average Total no No of No. of No. of 
yield (Kg.) of sections section sections 

sections considered in in 
Group-I Group-II 

8525 148 105 56 49 
9325 78 71 38 33 
9091 149 69 32 37 
8779 65 50 26 24 
7167 114 88 40 48 
10012 46 29 13 16 
8258 38 38 20 18 
10246 139 139 66 73 
8341 101 89 48 41 
7577 39 28 12 16 
11647 70 49 25 24 
10665 56 50 19 31 
10278 82 73 38 35 
11148 66 60 28 32 
7512 32 30 11 19 
8410 50 50 18 32 
8416 62 62 34 28 
9010 34 34 13 21 
10597 52 42 24 18 
9432 34 30 17 13 
9398 42 42 18 24 

Sections having yield below the average yield of the garden. 

Sections having yield above the average yield of the garden. 

Table 6.2 : Distribution of gardens between low-yielding and high-yielding group. 

Group I Group II 

New Dooars , Debpara , Banarhat , Birpara, Soongachhi, Katalguri, 
Singhania. Raja. Nimtijhora . Dalshingpara, Kailashpur. Engo. 
Dalgaon, Batabari. Toorsa. Subhasini • Nowera Nuddy . 
Phaskowa . Nedan .Looksan . Dheklapara , Satali , Sankos ,. 
Chengmari . Rahimabad , Baradighi. lndong. Jayanti. Meteli. 
Dhowlajhora 
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In contrast to estimating mean value of dependent variable on the basis of the known 

values of predictor variables and working out the fixed parameters of predictor variable (regression 

coefficients) the present purpose is to classify the dependent variable (yield) according to its 

value and find out the power of the individual predictor variables (yield determining factors ) in 

classifying the dependent variable. Keeping this objective in view , the multiple linear 

discriminant analysis has been chosen as the analytical tool for the analysis of both intra and inter

garden yield variability. 

A multiple linear discriminant function is defined as a linear combination of a set of 

predictor variables ( here yield determining factors ) which can effectively discriminate the 

dependent variable (here yield) into two groups (two-group problem has been considered ) . The 

discriminant function used for the present purpose is of the following form : 

Where, 

p 

z= L li Xi 
i=l 

lJ = Coefficient of discriminant function of the i-th predictor variable representing 

power of discriminating of i-th predictor variable 

Xi = i -th predictor variable; 

p = number of predictor variables ; 

and z = total discriminant score for two yield groups. 

The method seeks to find out the values of co-efficients (lp's) such that the squared 

difference between the mean z- score for the other group is as large as possible in relation to the 

variation of z-scores within the group . The value of discriminant coefficients ( lp's) necessitates 

the solution of the following equations as shown in matrix notation 2
• 

2. (a) Brandow, G.E., and Potter. A.K., •· An Application of the Linear Discriminant Function," Rural Sociology, 

Vol. 18. No.4, December. 1953 

(b) Pandey. U.K., and Muralidharan, M.A, "An Application of Discriminant Function in Agricultural Finance;· 

Indian Journal o_(Agricultllral Economics, Vol. XXXII. No.2 . April -June 1977, pp.41-51. 

(c) Pal. A. Wheat Revolwion in India: Constrainrs and Prospects. Mittal Publication. 1990, pp. 139-142. 
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SL=D 

S11 S12 .......... Stp 
S21 S22······ ..... S2p 

S= L= and D= 

Where, 

Lpx1 =Vector ofthe coefficients of discriminant function 

Spx., = Pooled dispersion matrix , and 

Dpx1 = Vector of elements representing differences between means of the two 

groups. 

The Mahalanobis o2 statistic will be used to measure the distance between the two groups. 

In terms of n2 the statistic can be transformed into F statistic of the following form in order to 

examine whether the two groups are different to each other. 

Where, 

D= 

N, Nl(NI + Nl- p- 1) 
F=-----------------------o2 

p p 

L LCikdidk 
i=k k=l 

p 

"" I· d· £..J l l 

i=l 

Cik = (i, k)- th element ofthe inverted matrix ofS; 

N 1 =Number of sections I garden belonging to low-yielding group 

N2 =Number of sections I garden belonging to high -yielding group. 

The value of observed F is compared with the tabulated F with (p) and ( N 1 + N2 - p - 1 ) d. f. at 

desired level of significance ( 5 per cent level or 10 per cent level , say ) 

6.1 Intra- Garden Yield Variability 

6.1.1 Choosing Yield Determining Factors 

A good number of fertiliser trials have been carried out by the tea research institutes in 

different parts of the world. Until mid-sixties. these trials were designed to assess the response of 

tea bushes to the three major nutrients namely . nitrogen (N) • potassium (K) and phosphorous (P) 
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and their various combinations3 • It was observed that the requirements ofN and K separately or in 

combination noted to be quite high and would exert a significant impact on growth and yield of 

tea . It was also reported from various trials that the phosphorous requirement of tea was much 

less than that of N and K and response of the plant to phosphatic fertiliser was also noted erratic. 

Eden (1944) 4 and different field experiments in North-East and South India also reported a notable 

response of P as well with passage of time. On the basis of field experiments it was also suggested 

to apply N , P and K in a definite proportion to obtain better result . The above experimental 

findings keeping in view N , K and (N+P+K) have been taken into consideration as yield 

discriminating factors . The impact of different methods ofprunning and skiffmg upon the yield of 

green leaf was pointed out by S.K. Dutta ( 1969) in his study as stated in Chapter IV . Thus the 

value of score assigned to each section considering the percentage gained in yield by adopting a 

particular form of pruning and skiffing as observed by Dutta has also been taken into account in 

working out its impact , positive or negative, on the yield of green leaf .For the same reason 

condition of drain has also been taken into account .The relative advantage of clonal propagation 

over the seeded one in respect of yield has also been pointed out in Chapter IV. This factor , 

therefore , has also been incorporated while discriminating the sections into two yield classes. 

Similarly , factors like annual plucking round , age of the bushes , plant population per unit area , 

irrigation and pH level have also been taken into consideration for the purpose of present analysis. 

The above variables in notational form are presented in the following : 

Xt = Annual plucking round ; 

X2 = Age of the bushes ; 

X3 =Bush I ha; 

X4 = Parental source ( Dummy) 

= 1 , where it is seed; 

= 0 , for otherwise ; 

Xs = Irrigation status (Dummy ) 

= 1 , when it is irrigated; 

= 0, for otherwise ; 

X6 =pH value; 

3. Barua. D.N .. S.-ience and Practice m Tea Culture. Tea Research Association. Jorhat. 1989. pp. 454-67. 

4. Eden . T. 1<·<1 . Longman . Green and Co .. London. 1958,p. 77. 
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X7 =Nitrogen (N) in kg. I ha; 

Xs = Potassium (K) in kg. /ha ; 

X9 = (N + P + K ) in kg.lha; 

X 1 0 = Pruning status ( score); 

= 1, for deep skiff ; 

= 2, for medium skiff; 

= 3, for light skiff; 

= 4, for level of skiff; 

= 5, for medium pruning ; 

= 6 , for light pruning ; and 

= 7, for unpruned ; 

S2 =Shade status (Dummy) 

=1, for medium quality shade; 

= 0, for otherwise ; 

S3 =Shade status (Dummy) 

= 1, for good quality shade ; 

= 0, for otherwise; 

D2 =Drain status (Dummy) 

= 1, for medium quality drain ; 

= 0, for otherwise 

D3 = Drain status ( Dummy ) 

= 1, for good quality drain ; 

= 0, for otherwise . 

6.1.2 Results and Discussions 

It is notable to mention here that the relevant data on all variables taken into consideration 

were not available for most of the gardens . However , linear discriminant function of the above 

form has been fitted on the data which have been available for the selected gardens . The 

coefficients of discriminant functions thus obtained are shown in Table 6.3. The results of 

statistical test on the fitted functions are also given in Table 6.3. It is observed that the functions of 

13 out of 21 gardens are found statistically significant at 5% probability level . Implication of this 



Table 6.3: Linear discriminant function of the selected tea gardens (Full Model). 

Name of the Annual Age of the Bushlha Variety Irrigation pH N K N+P+K Pruming Shade Shade Drain Drain F-Value D. F. Sbrtistical 
g•dens plucking bushes (medium) (good) (medium) <BOOCI> infi:mlcc 

round ItS% 
level 

X, Xz X) x. Xs ~ x7 x. '4 X,o sz s) Dz D) 

I llanamar 0.01773 -0.03479 -0.00059 ·1.33035 0.05713 -0.73919 - . -0.02169 -0.20013 ·1.07953 ·1.17927 -1.40965 -0.17411 3.6107 (12,92) s 
(0.1550) (0.02661) (0.00025) (1.34644) (0.69189) (0.87353) - . (0.011074 (0.30421) (0.75121) (1.01010) (0.88500) (0.81305) 

2. Birpara 0.07402 -0.03292 -0.00013 -0.51541 -2.42886 0.61412 ·13.33937 10.21430 1.51401 0.76228 0.61626 ·1.23113 1.95320 0.42392 4.1377 (14,56) s 
(0.12401) (0.02613) (0.00019) (1.90771) (1.35349) (0.91446) (14.54749 (11.52704 (1.51315) (0.44964) (1.15403) (1.44862) (1.46393) (1.18542) 

3. New -0.00034 -0.00044 0.00008 -0.00045 -0.00001 -0.00014 0.00003 -0.00041 -0.00032 - - - - - 2.2885 (9,59) NS 
Dooan (0.00015) (0.00025) (0.00019) (0.00018) (0.00020) (0.00026) (0.00014) (0.00016) (0.00024) - - - - -

4 Metcli 0.04069 0.03319 0.00011 0.54172 0.78244 -0.80062 -0.09314 -0.02732 0.02334 0.12183 - 0.67201 - . 1.2776 (11,38) NS 
(0.12543) (0.02626) (0.00011) (1.39111) (1.03618) (1.05592) (0.04411) (0.03075) (0.02259) (0.49859) - (0.83374) - . 

S. Debpara - 0.01258 0.00026 0.59449 - 1.29029 -0.02397 . -0.00001 0.014262 - -0.54626 -0.17196 - 1.2051 (9.7R) NS 
(0.02110) (0.00022) (1.11280) (0.75220) (0.05476) - (0.02852) (0.19355) - (0.76713) (0.057241 -

6. Soon- 0.36297 -0.23112 ..0.00039 7.14559 ·5.40236 0.31722 . . . ·l.S7141 ·1.83407 ·2.82650 . - 2.3871 (9,19) NS 
gachhi (0.28521) (0.10390) (0.00020) (3.10932) (4.22777) (1.02294) - . - (0.90611) (1.80826) (1.80994) - -

1. Singhania -0.57070 0.14845 0.00200 - . -0.000793 0.34631 ..().12404 ..().66375 41.11771 38.05629 - -1.99428 4.4347 (10,27) s 
(0.03988) (0.05763) (0.00096) - - - (0.22562) (0.24531) (0.08938) (0.47138) (16.69545 (16.30075 - (1.74401) 

3 Katalguri 0.35052 0.02501 0.00031 - 2.73297 0.04561 0.05029 -0.02022 -0.028413 0.42489 -0.30646 0.09802 2.06494 4.6853 (12.126 s 
(0.15530) (0.01557) (0.00013) - (0.90526) (0.02238) (0.02707) (0.01686) (0.19935) (0.57189) (0.71718) (0.56864) (0.90438) 

9. Nimtijhora -0.33248 0.03839 -0.0016 -2.19170 - - -0.03305 ..().00074 0.75906 - - . - 5.0039 (7,81) s 
(0 13315) (0.02253) (0.00021) (1.17615) - (0.02748) - (0.00900) (0.38365) . - - -

10. Oalgaon 0.41124 -0.01166 -0.00067 ·3.17353 1.54075 0.11518 ..0.13016 0.04548 0.01111 1.19411 -1.47667 ·2.12138 3.21449 2.64334 2.4502 (14,13) NS 

(0.40456) (0.03147) (0.00035) (3.14005) (2.56013) (3.60024) (0.12217) (0.13391)· (0.10413) (1.52693) (3.91920) (4.75124) (6.50968) (3.85330) 

II. Kailashpu 0.027111 -0.08167 -0.00071 -1.90611 0.51430 0.19035 - - -0.11915 0.11419 . -0.13158 - 0.5633 (9,39) NS 

(0.08166) (0.09004) (0.00042) (1.90622) (0.77486) (1.88179) - . . (0.31407) (0.81484) . (1.08919) -
12. Dhow ala -0.15617 0.05263 0.00074 0.93605 - -0.22100 -0.16009 0.12359 0.04979 - - -0.39167 - 2.8624 (9.40) s 

jhora (0.27811) (0.03040) (0.00031) (1.59500) (0.09903) (0.10225) (0.04249) (0.21834) - - (0.88046) 

Continued ..... 



Table 6.3. Contd .... 

N.meoflbe AnnUli Apofthe 
prdells plucklna bullies 

Round 

x. Xz 

13 Subhasini ~.55836 ~.07513 
(0.18152) (0.04165) 

14. Satali ~.07521 0.00261 
(0.11804) (0.02803) 

IS. Looksan 3.91425 0.18128 
(I 96620) (0.17901) 

16. Chcngmar . -0.26529 
. (0.07269) 

17. Rahimllla< 0.13384 . 
(0.23174) . 

IR naradighi -0.70724 0.09702 
(0.46607) (0.01266) 

19. Jainti ~.12461 0.01215 
(0.14713) (0.02715) 

20. lndong -0.17167 0.00104 
(0.30470) (0.03125) 

21. Sankos . -0.01370 
. (0.02632) 

S • Statistically sip~illc:ant . 
NS "' Statlstlc:llly not slp~IIICIIIt. 

Bushlba Variety 

X) X. 

0.00021 -
(0.00026) . 

~.00015 ~.50511 

(0.00013) (1.31903) 

-0.00324 0.75760 
(0.00120) (11.47697 

0.00000 22.84651 
(0.00034) (6.24100) 

0.01151 . 
(O.OOSIS) . 

-0.00031 . 
(0.00023) . 
0.00015 -0.11592 
(0.00021) (1.00370) 

-0.00005 2.20903 
(0.00019) (2.76834) 

-0.00045 1.29210 
(0.00021) (1.72739) 

Figures in the plrCIIIhesls Indicate Standard error. 

lrriplion pH N 

Xs x.s x7 

-2.57294 0.34197 . 
( 1.10577) (0.14165) . 

1.39100 . -4.56119 
(0.98481) . (3.41131) 

. . -1.17650 

. (0.92148) 

-1.53959 15.77626 0.06960 
(2.07117) (4.64092) (0.05517) 

. 1.61160 -0.10191 

. (1.55970) (0.05885) 

0.65707 1.16762 -0.27626 
(1.74689) (3.76123) (0.14495) 

. 4.48169 -0.17626 
(1.56667) (0.05514) 

-1.97820 . 0.01153 
(2.45940) . (0.05131) 

. -0.51167 -0.00084 
- (2.16491) (0.07904) 

K N+P+K Prurnlng Shade Shade Drain Drain F-VIIuc O.F. SIMlstlcal 
(medium) (&ood) (medium) (&ood) inAftace 

llS% 
Inc I 

X. X. x.o St s, Dz Dl 

0.03425 0.00143 0.46951 1.25890 0.40245 1.84437 1.89138 3.8416 (12..60) s 
(0.02288) (0.01371) (0.25523) (0.74351) (1.12219) (0.83256) (1.08832) 

-6.66335 4.45518 0.16065 -0.08895 0.78381 . . 11.8920 (11.48) s 
(5.13498) (3.41427) (0.37385) (1.07638) (1.03564) . . 

0.65846 0.13672 -0.54598 . -3.97587 -25.3895 -9.850 21.8131 (f1,18) s 
(1.14256) (0.72517) (3.03063) . (5.83397) (8.8355) (6.5197) 

-0.07880 -0.03624 1.51497 -2.07144 2.59800 -0.01111 -2.86356 11.623 (13,36) s 
(0.11015) (0.04969) (0.84651) (2.95648) (3.80852) (2.22081) (3.38605) 

0.14184 -0.00969 -0.43170 2.66954 3.52310 . -2.97255 14.8498 (10,51) s 
(0.07856) (0.03411) (0.45795) (2.64870) (1.84219) . (1.60351) 

0.08310 -0.01503 -6.09418 -1.50688 -6.08113 -1.17186 0.02193 2.2696 (13,20) NS 
(0.08589) (0.05944) (3.32942) (2.06114) (4.49006) (2.65153) (4.29444) 

. 0.02940 1.60425 1.67181 0.99046 -0.52982 0.12310 2.7343 (12,29) s 

. (0.01484) (1.00757) (1.46892) (2.44084) (1.28924) (1.55145) 

. 0.00091 0.54276 2.09914 2.16561 -5.25554 -1.43634 1.5877 (12,17) NS . (0.00161) (0.94502) (2.51041) (1.98240) (4.17072) (3.57129) 

-0.06143 0.00311 -2.19221 0.62732 1.31858 0.13151 -2.72168 3.3217 (12.29) s 
(0.05371) (0.01199) (0.74726) (3.38026) (3.42616) (3.46796) (4.02115) 



is that the classifications of individual sections into low-yielding and high-yielding group based on 

mean yield ofthe gardens as made in Table 6.1. is justified and that too can be explained by the 

inter-section variability of the factors considered . The value of respective coefficient of the 

function indicates its power of discrimination . The programme was rerun and followed step-wise 

procedure as suggested by Kendell, Stuart and Ord5 to eliminate the redundant variables. After 

eliminating the redundant variables the coefficients of relevant variables of the selected gardens 

are presented in Table 6.4. On statistical testing of the new functions thus obtained it is found that 

15 out of 21 gardens are statistically significant at 5% probability level . It indicates that the inter

section yield difference of these 15 gardens can be explained by the inter-section variability of the 

factors considered for the gardens concerned. 

To work out the relative importance of the individual factors to inter-section yield variability 

between two yield groups the percentage contribution of each factor for the gardens showing 

discriminant function significant have been calculated considering both full model (considering 

all available variables ) and refined model ( after eliminating the redundant variables ) . The 

results of full model as well as that of refined model of all selected gardens are shown respectively 

in Table 6.5.1 through 6.5.6, and in Table 6.6.1 through Table 6.6.7. The results of percentage 

contribution of individual factors for the two sets of gardens , one under full model and the other 

under refined model have been summarised in Table 6.7. For full model the factors like status of 

shade , status of drain , variety ( method of propagation ) , and the irrigation status could not show 

notable contribution towards inter-section yield variability . None of these factors is noted to have 

remarkable contribution to yield variability in more than one-fourth of the gardens as revealed 

from Table 6.7. For refined model , more or less similar revelation is noted in case of variety, 

shade and drain status . Thus one may reasonably arrive at the conclusion based on available data 

that the differences in the status of shade trees , drain and method of propagation (variety) are not 

responsible for observed inter-section variability of leaf yield . Pruning status too is not found to 

have any noticeable contribution to yield variation as evinced from Table 6.7. Irrigation , for 

refined model , shows notable contribution in 7 out of 7 gardens (Table 6.7. ). From this 

observation one may affirm that irrigation is one of the important factors contribution of which is 

observed in inter-section yield variability . Plant population per unit area (bushlha) is also found to 

5. Kc:ndell. S.M ; Stuart, A and Ord .J.K. The Am·anced Theory of Statistics (l'ol. 3). Charles Griffin and Co. Ltd .. 

London and High Wycombe-. 1983. Chapter 44. pp. 370-421. 
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Table 6.4 : Linear discriminant function of the selected tea gardens after eliminating the redundant factors. 

Name of !he Annual Aac oflhe Dualllha Variety Irrigation pH N K N+P+K Prumlna st.le Shade Drain Dnltt F·Valuc D.F. Statistical 
gardens ptuctln1 bustles (medium) (Jood) (medium) (Jood) inference 

round •5% 
x, x2 X) X.. XI X. X, x, X, X,o ~ s) 02 D) 

I. BanarNI - - ..0.00025 - - . . . ..0.02222 . ..0.58994 . ·1.32044 . 9.5767 (4,100) s . . (0.00001) . . . . - (0.00115) . (0.41137) . (O.SU33) . 

2. Blrp1ra . . . ·2.31606 . . . ..0.0219-4 0.67522 . . 1.73320 . 11.7852 (4,66) s 
- - . - (0.75015) - . . (0.00554) (0.38736) - . (1.04630) . 

3. New ..0.00032 ..0.00042 ..0.00040 ..0.00038 . - - . ..0.00042 . - - - 2.288~ (5.63) NS 
I><M>an (0.00014) (0.00015) (0.00014) (0.00014) . . . (0.00015) . - - -

4. Meteli . 0.02800 . - - - ..0.08792 - . 0.02179 - - - - 4.3073 (3,46) NS 
- (0.01427) . . - - (0.03287) - - (0.01450) . . - -

5. Debpara . 0.00011 . 1.44818 - . . . . . - - - - . 3.5004 (2,85) NS 
. (0.00007) . (0.68975) - . . . . . . . - . 

6. Soon· 0.34065 ..0.22457 ..0.00037 7.00038 - ·5.28192 . -5.28192 . . -1.81314 -2.n924 - - 2.8085 (8,20) NS 
gachhi (0.27459) (0.10109) (0.00019) (3.05825) - (4.19806) . (4.19806) . . (1.80337) (1.77470) - -

7. Singhlnia ..o.ms8 0.14831 0.00201 . . 0.34280 ..0.12221 ..0.66494 . . 41.15579 38.09803 - -2.01081 5.1097 (9,28) s 
(0.30890) (0.05748) 0.00093) . - (0.22385) (O.on60) (0.47621) . . (16.66253) (16.25983) (0.68001) 

8. Katalguri 0.02200 0.00031 2.57614 0.048386 - 0.04373 ..0.01169 0.36992 2.60834 ..0.30456 . - - 1.62325 8.7137 (10,128 s 
(0.01495) (0.00013) (0.8n73l (0.02192) . (0.02545) (0.01537) (0.15307) (1.10618) (0.19750) . - (0.69427) 

9. Nimtijhor~ -0.32271 0.04150 ·2.09531 ..(),02832 - . 0.78051 . . . - 7.0909 (5,83) s 
(0.11979) (0.01408) - (1.15003) (0.02247) . . (0.3S9S6) . - - . - -

10. Dalpon - . ..0.00056 ·5.9-4926 . - ..0.05831 . . 1.84268 - - - - 11.8099 (4,23) s 
. (0.00025) (2.48742) . - (0.02063) - . (1.09324) - - -

II. Kailashpu - . ..0.00022 . . - . - . - - - - - 3.0098 (1,47) NS 

- - (0.00013) - - - - - - - - - -
12. Dhow ala 0.05842 0.00073 - -0.20861 - ..0.16468 0.11936 - . - 5.3091 (5.44) s 

jhon (0.02796) (0.00029) - (0.09520) - (0.09610) (0.03686) . . - - - -

Continued ..... . 



Table 6.4. Contd .. 

Name of the Annual Aaeofthc Bushlha Variety Irrigation pH N K N+P+K Pruming Shade Shade Drain Drain F-Valuc D.F. Statistieal 
gardens plucking bushes (medium) (Jood) (medium) (good) inference 

round at5% 
level 

X, ~ X] ~ Xs ~ x1 ~ X, X,o ~ ~ Dl OJ 

u. Subllalinl ..,,57956 ..,,07574 ..0.00027 -2.$9120 0.35002 . 0.03554 - . 0.41130 - 1.14160 - 1.14600 2.00525 4.74ZIIU i(lO,fiZ) -s 
(0.17331) (0.04150) (0.00025) (1.09106) (0.14013) - (O.Olll9) - (0.24618) . (0.67n1) . (0.12324) (1.02613) 

14. Satati - . ..0.00012 - 1.31412 -4.76224 - -6.96431 4.65541 - . - - - 11.8920 (5,54) s 
- - (0.00009) - (0.86727) (3.14049) - (4.7234) (3.14184) - - - - -

15. Looksan 1.32409 - ..0.00261 - ..0.30012 - - - - - - - -20.54381 -7.9309 53.2196 (5,24) s 
(0.72657) - (0.00076) - (0.10022) - - . - - - - (6.64SS5) (4.61820) 

. 
16. Chengmar -0.19318 - 20.68711 13.10218 0.04365 . - - 0.74542 . . . 28.8209 (5,44) s 

(0.05212) . (4.87113) - (3.83204) (0.02456) - - - (0.64897) - - - -

17. Rahimabar . 0.01785 1.61580 - ..,.10576 0.12388 - - - - 2.66936 3.76298 -3.24324 . 21.9135 (7,54) s 
- (0.00491) (1.48608) . (0.04558) (0.04531) . . . - (2.52176) (1.77310) (I.S7194) . 

18. Bndighi ..,.48871 - ..,,00023 - - -6.32460 ..,,26894 - - - - -2.52781 . - 6.7526 (5,28) s 
(0.35161) . (0.00019) . . (2.23057) (0.09677) - - . - (1.45125) - . 

19. Jainti . . . - 1.58692 ..,,18996 - 0.02412 5.03499 . 1.43810 - . . 7.4879 (5,36) s 
. . . 0.90677 (O.S2S7) . (0.01321) (1.42970) - (1.1580) - - . 

20. lndong 0.05632 . - - . . 2.32977 -301243 5.0112 (3.26) NS 
. - . . (0.04440) - - - - . (1.10529) (1.40558) -

21. Sankos - ..,,00044 . -1.92765 - _.,,0813S - - . - - - . - 15.9151 (3,38) s 
(0.00015) . (0.6417S) - (0.027$1) - - . - - . - . 

S = Statistically sianilicant 
NS • Statlstieally not slanllieant 
Figures in the pamllhesis indieate St1111clard error. 



Table 6.5.1: Contribution of individual factors to total distance measured (Full Model): Banarhat and Birpara T. G. 

BAN~RH~ T T. G. BIBf~MT.~. 

Factors Coefficients Mean difference Coefficient x Mean Percentage Coefficients Mean difference Coefficient x Mean Percentage 
( b i) ( d,) difference ( b 1 x d i ) contribution ( b 1) ( d,) difference ( b 1 x d i ) contribution 

AMual Plucking Round X, 0.08773 0.15561 0.01365 0.73542 0.07402 -0.52552 -0.03890 -0.96259 
(0.15504) (0.12401) 

Age of the Bushes X2 -0.03479 20.53827 -0.071445 -38.48923 -0.03292 21.820 -0.71841 -17.77702 
(0.02668) (0.02613) 

Bush I Ha X) -0.00059 -2655.4869 1.56683 84.40919 -0.00013 ... 500.9298 ~.57855 4.3162 
(0.00025) (0.00019) 

Variety x4 -1.33035 0.04847 -0.06448 -3.47377 -0.58541 0.22967 -0.13445 -3.32690 
(1.34644) (1.90771) 

lrrigational Status Xs 0.05783 -0.09184 -0.00531 -0.28611 -2.42886 -0.36922 0.89678 22.19077 
(0.69189) (1.35349) 

pH of Soil x, -0.73919 -0.03689 0.02727 1.46895 0.61412 0.19860 0.12196 3.01796 
(0.87353) (0.09446) 

N Kg!ha X1 - - - - -13.33937 -34.29346 457.4530% 11319.63103 
(14.54749) 

K Kg!ha x. - - - - 10.21430 -33.63557 -343.563625 o/o -850 1.44842 
- - - - (11.52704) 

(N+P+K) Kg!ha x9 -0.02169 -21.78571 0.47243 25.45119 1.51408 -73.52632 -111.32463 % -2754.7172 
(0.01074) (1.51315) 

Pruning X 10 -0.20083 -0.13776 0.02767 1.49043 0.76228 0.18900 0.14407 3.56493 
(0.30421) (0.44964) 

Shade - Medium sl -1.07953 -0.09184 0.09914 5.34097 0.61626 0.08931 0.05504 1.36198 
(0.75121) (1.15403) 

Shade- Good s) -1.17927 -0.09184 0.10830 5.83441 -1.23113 -0.35486 0.43688 10.81066 
(1.01010) (1.44862) 

Drain - Medium 02 -1.40965 -1.40965 0.34162 18.40425 1.95320 0.09729 0.19002 4.70213 
(0.88500) (1.46393) 

Drain- Good Dl -0.17418 0.09439. -0.01644 -0.88570 0.42392 -0.12998 -0.05510 -1.36350 
(0.88305) (1.18542) 

fit- in bracket under the heading coefficients indicate standard error of the respective coefficients. 



Table 6.5.2 : Contribution of individual factors to total distance measured (Full Model) : Singhania and Katalguri T. G. 

SI~QIJA~IA T. G. KATAI&YBJ T. G. 

Factors Coefficients Mean difference Coefficient x Mean Percentage Coefftcients Mean difference Coefficient x Mean Percentage 
( b i) ( d;) difference ( b; x d i ) Contribution ( b i) ( d;) difference ( b; x d i ) contribution 

Annual Plucking Round x, -O.S1010 -2.83333 1.61697 2S.90690 0.35052 1.02948 0.36085 12.66795 
(0.30918) (0.15530) 

Age of the Bushes x2 0.1414S IS.01667 2.22926 35.71692 0.02501 -12.08025 -0.30215 -10.60645 
(0.05763) (0.015S7) 

Bush/ Ha xl 0.00200 -977.68889 -1.95886 -31.38453 0.00031 1773.29432 0.54959- 19.29363 
(0.00096) (0.00013) 

Variety x. - - - - - - - -
- - - - - - - -

lrrigational Status Xs - - - - - - - -
- - - - - - - -

--0 
2 

pH of Soil x6 - - - - 2.73297 0.26473 0.72350 25.39898 
- - - - (0.90526) 

N Kglha x7 -0.00793 2.88889 -0.02292 -0.36724 0.04561 7.04798 0.32145 11.28457 -(0.22562) (0.02238) 
K Kglha x, 0.34631 -1.88889 -0.65415 -10.48068 0.05029 9.08240 0.45676 16.03479 

(0.24531) (0.02707) 
(N+P+K) Kglha x. -0.12404 -13.83333 1.71591 27.49207 -0.02022 8.44019 -0.17063 -5.98997 

(0.08938) (0.01686) 
Pruning X,o -0.66375 0.45278 -0.30053 -4.81509 -0.28413 -0.73838 0.20979 7.36491 

(0.47738) (0.19935) 
Shade - Medium sl 41.11771 0.40000 16.44708 263.51290 0.42489 0.01312 0.00558 0.19576 

(16.69545) (0.57189) 
Shade- Good sl 38.05629 -0.34444 -13.10828 -210.01904 -0.30646 0.12285 -0.03765 -1.323166 

(16.30075) (0.77718) 
Drain - Medium Dl - - - - 0.09802 -0.03378 -0.00331 -0.11623 

(0.56864) 

Drain- Good D1 -1.99428 -0.13889 0.27698 4.43779 2.06494 0.21880 0.45782 15.86130 
(1.74401) (0.90438) 

Fig. In the brackets under the heading 'coefficients' indicate standard error of the respective coefficients. 



Table 6.5.3: Contribution of individual factors to total distance measured (Full Model) : Nimtijhora and Dhowlajhora T. G. 

NIMTI~HORA T. G. DHQWLAJHOMT. G. 

Factors Coefficients Mean difference Coefficient x Mean Percentage CoeffiCients Mean difference Coefficient x Mean Percentage 
( b 1) ( dl) difference ( b1 x d i) contribution ( b 1) ( dl) difference ( b 1 x d i ) contribution 

Annual Plucking Round x. 0.33248 -1.22358 0.40681 23.91036 0.15617 0.22581 -0.03526 -1.34374 
(0.13315) (0.27811) 

Age of the Bushes x2 0.03139 IS.90701 0.61073 3'-19579 0.0~263 ..0.13~82 ..0.0071~ -0.27237 
(0.02253) (0.03040) 

Bush I Ha X) -0.00016 -990.65498 0.15433 9.07052 0.00074 1018.11715 0.75447 28.74947 
(0.00028) (0.00031) 

Variety x. -2.19170 -0.07622 0.16705 9.81834 0.93605 0.08829 0.08264 3.14901 
(1.17615) (l.S9500) 

Irrigational Status Xs - - - - - - - -
- ---0 

pH of Soil x6 - - - - - - - -
- -

N Kglha X1 -0.03305 -0.82927 0.02741 1.61110 -0.22100 -1.33277 0.29454 11.22336 
(0.02748) (0.09903) 

K Kglha x. - - - - -0.16009 -1.45331 0.23267 8.86585 

- - - - (0.10226) 
(N+P+K) Kglha x, -0.00074 -17.47510 0.01302 0.76497 0.12359 10.10017 1.24831 47.56713 

(0.00900) (0.04249) 
Pruning X 10 0.75906 0.42429 0.32206 18.92893 0.04979 0.17827 0.00888 0.33822 

(0.38365) (0.21834) 

Shade • Medium s2 - . . - - . - -
- -

Shade- Good s) - - . - . . - -
- - . - - - - -

Drain - Medium 02 - - . - -0.39167 -0.11545 0.04522 1.72307 

- - . - (0.88046) 

Drain- Good Dl - . . . - . - -

Fie. In the brackets under the heading 'coefficients' indicate standard error of the respective coefficients. 



Table 6.5.4 : Contribution of individual factors to total distance measured (Full Model): Subhasini and Satali T. G. 

S!IHMI~I T. ~. ~ATALJT.G. 

Factors CoeffiCients Mean difference Coefficient x Mean Percentage Coefficients Mean difference Coefficient x Mean Percentage 
( b j) ( d;) difference ( b; x d i ) contribution ( b 1) ( dl) difference ( b 1 X d i ) contribution 

Annual Plucking Round x. -0.55836 -1.21579 0.67885 22.67243 -0.07521 -2.42411 0.18231 3.98860 
(0.11152) (0.11804) • 

Age of the Bushes X2 -0.07513 -2.15639 0.16200 S.410S3 0.00261 -4.812SO -0.01254 -0.27444 
(0.04165) (0.02803) 

Bush I Ha x~ -0.00028 56.36617 -0.01593 -0.53188 -0.00015 601.51786 -0.09005 -1.97020 
(0.00026) (0.00013) 

Variety x. - - - - -0.50518 -0.34821 0.17591 3.84861 
(1.31903) 

lrrigational Status Xs -2.57294 0.01053 -0.02708 -0.90454 1.39100 0.25893 0.36017 7.87994 
(1.10577) (0.924810) 

pHofSoil x. 0.34197 0.95398 0.32623 10.89559 - - - -
(0.14165) -

N Kg!ha x1 - - - - -4.56119 -39.57589 180.51333 3949."33889 . 
- (3.41131) 

K Kg!ha x. 0.03425 29.09774 0.99663 33.28544 -6.66335 -21.60714 143.97594 3149.96006 
(0.02288) (5.13498) 

(N+P+K) Kg!ha x9 0.00143 45.07519 0.06460 2.15763 4.45518 -71.94643 -320.53427 - 7012.76995 
(0.01371) (3.41427) 

Pruning X to 0.4695 I 0.68195 0.32018 10.69356 0.16065 0.47768 0.07674 1.67892 
(0.25523) (0.37385) 

Shade - Medium S2 1.25890 0.04286 0.05395 1.80193 -0.08895 0.11607 -0.01032 -0.22589 
(0.74351) (1.07638) 

Shade- Good s~ 0.40245 0.09398 0.03782 1.26324 0.78381 -0.08482 -0.06648 -1.45456 
(1.12219) (1.03564) 

Drain - Medium D2 1.84437 0.14812 0.27319 9.12399 - - - -
(0.83256) -

Drain- Good D) 1.89138 0.06541 0.12372 4.13208 - - - -
(1.08832) 

Fl&. in the brackets under the heading 'coefficients' indicate standard error of the respective coefficients. 



Table 6.S.S Contribution of individual factors to total distance measured ( Full Model): Looksan and Chengmari T. G. 

LOOKSA~ T. ~. ~Hf,;~GMAB.I T. ~. 

Factors Coefficients Mean difference Coefficient x Mean Percentage Coefficients Mean difference Coefficient x Mean Percentage 
( b i) ( d,) difference ( b 1 x d i ) contribution ( b i) ( d,) difference ( b 1 x d i ) contribution 

Annual Plucking Round X, 3.91425 -0.89952 -3.52095 -6.57187 - - - -
(1.96620) -

Age of the Bushes X2 0.18121 57.06220 10.34404 19.30720 -0.26529 -10.44792 2.77175 15.85277 
(0.17901) (0.07269) (0.07269) 

Bush I Ha x, -0.00324 -6789.16268 22.00004 41.06319 -0.0000 -1500.18056 0.00268 0.01532 
(0.00120) (0.00034) 

Variety x. 0.75760 0.31579 0.23924 0.44654 22.84651 0.34028 7.77416 44.46358 
(11.77697) (6.24100) 

lrrigationa1 Status Xs - - - - -1.53959 -0.20139 0.31006 1.77334 
. (2.07117) 

pH of Soil x6 - . . - 15.77626 0.35767 5.64275 32.27319 
- (4.64092) -- N Kglha x, -1.17650 -50.02392 58.85328 109.84992 0.06960 0.60764 0.04229 0.24187 

c 
w (0.92148) (0.05517) -. 

K Kglha X, 0.65846 -53.66029 -35.33321 -65.94961 -0.07880 -6.75347 0.53215 3.04361 
(1.14256) (0.11015) 

(N+P+K) Kglha x, 0.13672 -130.38278 -17.82569 -33.27173 -0.03624 -18.57639 0.67314 3.84998 
(0.72517) (0.04969) 

Pruning X 10 -0.54598 -0.09569 0.05225 0.09752 1.51497 -0.16667 -0.25250 -1.44412 
(3.03063) (0.84651) 

Shade • Medium sl . . . - -2.07144 -0.06944 0.14385 0.82273 
. (2.95648) 

Shade· Good S 1 -3.97587 -0.67464 2.68228 5.00650 2.59800 -0.28472 -0.73971 -4.23069 
(5.83397) (3.80852) 

Drain - Medium 02 -25.38950 -0.54067 13.7237 25.62221 -0.01111 0.26389 -0.00293 -0.01673 
(8.83550) (2.22081) 

Drain- Good D, -9.8540 -0.23923 2.35743 4.40015 -2.86356 -0.20486 0.58663 3.35519 
(6.51968) (3.38605) 

Fla. in the brackets under the heading 'coefficients' indicate standard error of the respective coefficients. 
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Table 6. 5.6 : Contribution of individual factors to total distance measured (Full Model): Rahimabad, Jayanti and Sankos T. G. 

BAHIMAMR T. ~. lAXANTI L S£, 

FKIOtl Coeftklcnls Mean clllll!rcnc:4 Coeflldent x Mean Percenllp Coefficient! Mean dlft'ennce Coeftlclent X Mean Percentaae 
(b,) ( dl) diftercncc contribution ( b 1) ( d,) clltraenc:e Contribution 

lb,xdll /h. vd ll 
~Piuckina 

Round x. 0.13314 -1.70378 .0.22803 -2.00413 .0.12461 .0.91512 0.11406 2.26164 
(0.23174) (0.14713) 

A1e of the Bushes X, - - . 0.01215 -12.89390 -0.15662 -3.10627 
- (0.02714) 

Bush/Ha X, 0.01858 554.80042 10.30756 90.59353 0.00015 2165.71184 0.31519 6.26525 
(0.00515) (0.00021) 

Variety x. - - - .0.18592 -0.35544 0.06608 1.31066 
- (1.00370) 

lrriptional Status x, - - - . - - -. . 
pH of Soil x. 1.61160 0.51922 0.83678 7.35446 4.41169 0.87141 3.90537 17.45767 

(1.55970) (1.56667) 

N Kc/h• x, .0.10191 -37.89916 3.86222 33.94520 .0.17626 4.69496 -0.827, -16.41297 
(0.05514) 

K Kglha X, 0.14884 -33.78151 -5.02812 -44.19230 . . . . 
. 

(N+P+K) Ka/ha x, .0.00969 -107.19538 1.03852 9.12761 0.02940 17.71353 0.52077 10.32866 
(0.01414) 

Pruning X •• .0.43770 .0.36975 0.16184 1.42240 1.60425 0.47480 0.76170 15.10729 
(0.45795) (1.00757) 

Shade - Medium s, 2.66954 -0.28S71 .0.76273 -6.70363 1.67181 .0.02918 -0.04178 .0.96748 
(1.0852) (1.46892) 

Shade -Good s, 3.52310 0.03992 0.14063 1.23598 0.99046 0.20690 0.20492 4.06438 
(1.84219) (2.44014) 

Drain - Medium D, - - - - .0.52912 .0.30504 0.16162 3.20545 
(1.28934) 

Drain-Good o, -2.97255 -0.35294 1.04913 9.22081 0.12310 0.19894 0.02449 0.48571 

(1.60951) (1.55145) 

Fie· in the brackets under the heading 'coefficients' indicate standard error of the respective coefficients. 

SANKQ§ I. Si, 

Coeftklcnls Man Coefficient X Mean l'a1:cat.aF 
( bl) (d.) clltraenc:e Contribution 

lb xdi) 

- - - --
-0.01370 21.5<4167 -0.29505 -5.51977 
(0.02632) 
-0.00045 -4037.06944 1.81414 33.93885 
(0.00021) 
1.29210 0.34722 0.44865 8.39321 
(1.72739) . . - . 
. 
-0.51167 -0.10764 0.05508 1.0)0)5 
(2.16491) 
-0.00014 -12.98611 0.01086 0.20316 
(0.07904) 
0.06843 -21.87500 1.49688 28.00358 
(0.05371) 
0.00311 -55.48611 .0.17265 -3.23001 
(0.01199) 
-2.19221 .0.69444 1.52237 28.48034 
(0.74726) 
0.62732 0.20833 0.13069 2.44499 
(3.38026) 
1.38151 -0.31944 -0.44357 -8.29836 
(3.42686) 
0.13151 0.16667 0.02192 0.41005 
(3.46796) 
-2.72168 -0.27778 0.75602 14.14359 
(4.02115) 



Table 6.6.1: Contribution of important factors to total distance measured (Refined Model) : Banarhat and Birpara T. G. 

BANARHAT T. G. BlRPARA T.G. 

Factors Coefficients Mean difference Coefficient x Mean Percentage Coefficients Mean difference Coefficient x Mean Percentage 

( b i) ( d;) difference ( b 1 x d i ) contribution (b;) ( d;) difference ( b 1 x d i ) contribution 

Annual Plucking Round x. - - - - - - - -
Age of the Bushes x2 - - - - - - - -
Bush/Ha X] -0.00025 -2655.48469 0.65144 43.14750 - - - -

(0.00008) 

Variety x. - - - - - - - -
lrrigational Status Xs - - - - -2.38606 -0.36922 0.88098 31.57188 

(0.75085) 

pll of Soil x6 - - - - - - - -

-- N Kglha X, - - - - - - - -
0 
'J'I K Kglha x, - - - - - - - -

(N+P+K) Kglha X, -0.02222 -21.78571 0.48418 32.06898 -0.02194 -73.52632 1.61318 57.81191 

(0.00885) (0.00554) 

Pruning X 10 - - - - 0.67522 0.18900 0.12761 4.57330 

(0.38736) 

Shade - Medium Sz -0.58994 -0.09184 0.05418 3.58841 - - - -
(0.48837) 

Shade- Good s, - - - - - - - -

Drain - Medium 02 -1.32044 -0.24235 0.32000 21.19511 1.73320 0.09729 0.16862 6.04292 

(0.58833) (1.04630) 

Drain- Good D] - - - - - - - -
fil. in the brackets under the heading 'coefficients' indicate standard error of the respective coefficients. 



Table 6.6.2: Contribution of important factors to total distance measured ( Refined Model) : Singhania and Katalguri T. G. 

~ltfQHAMIA I, {!. KAIAI&llBI I, {!, 

Factors Coefftcients Mean difference Coefficient x Mean Pen:entage Coefficients Mean difference Coefficient x Mean Percentage 
( b 1) ( d;) difference ( b 1 x d i ) contribution ( b i) ( d;) difference ( b 1 x d i ) contribution 

Annual Plucking Round x, • 0.57158 -2.83333 1.61947 25.94835 0.02200 -12.08025 ·0.26575 -9.52801 
(0.30890) (0.01495) 

Age of the Bushes x2 0.14831 15.01667 2.22715 35.68496 0.00031 1773.29432 0.55336 19.84014 
(0.05748) (0.00013) 

Bush/Ha x, 0.00201 -977.68889 -1.96645 -31.50793 2.57614 0.26473 0.68198 24.45173 
(0.00093) (0.87273) 

Variety x. . . . . 0.04373 7.04798 0.34082 12.21972 
(0.02545) 

lrrigationa1 Status Xs . . . . . . . . 

pH of Soil x. 0.34280 -1.88889 -0.64750 -10.37479 0.04373 9.08240 0.34082 12.21972 
(0.22385) (0.02545) 

N Kglha X1 -0.12221 ·13.83333 1.69061 27.08813 -0.01869 8.44019 -0.1577ll -5.65572 
(0.07260) (0.01537) 

K Kglha x, -0.66494 0.45278 -0.30107 -4.82399 0.36922 1.02948 0.38083 13.65409 
(0.47621) (0.15307) 

(N+P+K) Kglha x. . . . . 2.60834 0.10671 0.27834 9.97964 
(1.10618) 

Pruning X 10 . . . . -0.30456 -0.73838 0.22488 8.06290 
(0.19750) 

Shade • Medium sl 41.15579 0.40000 16.46232 263.77109 . . . . 
(16.66253) 

Shade· Good s, 38.09803 -0.34444 -13.12266 -210.26062 . . . . 
(16.25983) 

Drain • Medium Dz . . . . . . . . 

Drain· Good o, -2.01080 -0.13889 0.27928 4.47480 1.62325 0.21880 0.35517 12.73431 
0.68001} (0.69427) 

Fig. in the brackets under the heading 'coefficients' indicate standard error of the respective coefficients. 



Table 6.6.3 : Contribution of important factors to total distance measured (Refined Model) : Nimtijhora and Dalgaon T. G. 

NIMTL[HORA T. G. DAI,&&Q~ I· G. 

Facton Coefficients Mean difference Coefficient x Mean Percentage Coefficients Mean difference Coefficient x Mean Percentage 
( b i) ( di) difference ( b 1 x d i ) contribution ( b i) ( d,) difference ( b 1 x d i ) contribution 

Annual Plucking Round x. -0.32271 -1.22358 0.39486 23.49419 - - - -
(0.11979) 

Age of the Bushes X2 0.04850 15.90701 0.77147 45.90233 - - - -
(0.01408) 

Bush I Ha xl - - - - -0.00056 -5630.39583 3.14293 40.35755 
(0.00025) 

Variety x. -2.09531 -0.07622 0.15970 9.50238 -5.94926 0.14583 -0.86760 -tl.l4063 
(1.15003) (2.48742) 

lnigational Status Xs -0.02830 -0.82927 0.02346 1.39615 - - - -
(0.02247) --5 

pH of Soil x6 - - - - - - - -
. 

N Kglha x7 - - - - -0.05831 -87.95833 5.12849 65.85364 
(0.02063) 

K Kglha x, 0.78054 0.42429 0.33117 19.70496 - - - -
(0.35956) 

(N+P+K) Kg/ha x, - - - - - - - -
Pruning X 10 . . - - 1.84268 0.20833 0.38389 4.92944 

(1.09324) 

Shade - Medium sl - - - - - - - -
Shade- Good sl - - - - - - - -

Drain - Medium Dl - - - - - - - -

Drain- Good Dl - - - - - - - -
Fie. In the brackets under the heading 'coefficients' indicate standard error of the respective coefficients. . 



Table 6.6.4: Contribution of imponant factors to total distance measured ( Refined Model) : Dhowlajhora and Subhasini T. G. 

IUIQ~L&lHQM T. ~. ~I.!IHA~Il':!ll Is tis 

Factors Coefficients Mean difference Coefficient x Mean Percentage Coefficients Mean difference Coefficient x Mean Percentage 
( b 1) ( d;) difference ( b 1 x d i) Contribution ( b 1) ( d;) difference ( b; X d i ) contribution 

Annual Plucking Round x. - - - - -0.57956 -1.21579 0.70463 23.64068 
(0.17338) 

Age of the Bushes X2 0.05842 -0.13582 -0.00794 -0.32280 -0.07574 -2.15639 0.16332 5.47964 
(0.02796) (0.04150) 

Bush/Ha XJ 0.00073 1018.11715 0.74332 30.23680 -0.00027 56.36617 -0.01508 -0.50588 
(0.00029) (0.00025) 

Variety x4 - - - - -2.59120 0.01053 -0.02728 -0.91512 
(1.09806) 

lrrigational Status Xs -0.20861 -1.33277 0.27803 11.30987 0.35002 0.95398 0.33391 11.20299 
(0.09520) (0.14013) 

pll of Soil x6 - - - - - - - -

N Kglha X1 -0.16468 -1.45331 0.23934 9.73579 0.03554 29.09774 1.03410 34.69461 
(0.09610) (0.01119) 

K Kglha x. 0.11936 10.10017 1.20557 49.04034 - - - -
(0.03686) 

(N+P+K) Kglha x9 - - - - 0.48850 0.68195 0.33314 11.17691 
(0.24618) 

Pruning X 10 - - - - - - - -

Shade - Medium sl - - - - 1.14860 0.04286 0.04923 1.65156 
(0.67771) 

Shade- Good SJ - - - - - - - -

Drain - Medium Dz - - - - 1.84600 0.14812 0.27343 9.17376 
(0.82324) 

Drain -Good DJ - - - - 2.00525 0.06541 0.13117 4.40085 
(1.02613) 

Fia. in the brackets under the heading 'coefficients' indicate standard error of the respective coefficients. 



Table 6.6.5: Contribution of important factors to total distance measured (Refined Model): Satali and Looksan T. G. 

~ATALIT.G. LOOKSAN T. ~. 

factors Coefficients Mean difference Coefficient x Mean Percentage Coefficients Mean difference Coefficient x Mean Percentage 
( b i) ( d;) difference ( b; x d i ) contribution ( b i) ( d;) difference ( b; x d i ) contribution 

Annual Plucking Round x. . . . - 1.32409 -0.89952 -1.19105 -2.67280 
(0.72657) 

Age of the Bushes X2 . . - - . . . . 

Bush/ Ha X) -0.00()12 601.51786 -0.07208 -1.68550 -0.00261 -6798.16268 17.73502 39.79862 
(0.00009) (0.00076) 

Variety x4 . - . . . - . -
Irrigationa1 Status Xs 1.31412 0.25893 0.34026 7.95626 -0.30012 -50.02392 15.01315 33.69055 

(0.86727) (0.10022) 
pH of Soil x6 -4.76224 -39.57589 188.47006 4406.94243 - . . -

(3.14049) 
N Kglha x, - . . - - - . . 
K Kglha x. -6.96431 -21.60714 150.47880 3518.60345 . . . . 

(4.72311) 
(N+P+K ) Kglha X, 4.65541 -71.94643 -334.94037 -7831.81664 - . . -

(3.14184) 
Pruning X 10 . . - - - . . -

Shade • Medium s2 . . - - . . - -

Shade- Good s) . - - - - . - -

Drain - Medium 02 - - - . -20.54381 -0.54067 11.10742 24.92582 
(6.64355) 

Drain- Good D) . - - . -7.93097 -0.23923 1.89736 4.25781 
(4.61820) 

Fig. in the brackets under the heading 'coefficients' indic:ate standard error of the respective coefficients. 



Table 6.6.6: Contribution of important factors to total distance measured ( Refined Model) : Chengmari and Rahimabad T. G. 

CIIENGMARI T. G. MHIMABAD T. G. 

Factors Coeftlcienl! Melli difterence Cocffk:ient X MCIII Pen:en1ap Coefficients Melli difterence Cocfticlcnt X MCIII Pen:cntagc 

(b,) ( d,) dift'emlce ( b I X d I ) contriblllion (b ,) (d.) dift'emlce ( b, X d i) conbibution 

Allaull Plucklq Round x, .0.19311 10.44792 -2.01134 -14.79039 . . . . 
(0.03212) 

Ace of lhe Bushes x, . . . . 0.01785 554.80042 9.90569 89.24060 

(0.00491) 

Bush/Ha x, 20.61711 0.34021 7.03936 51.SI443 1.61580 0.51922 0.13196 7.55821 

(4.17113) (1.48608) 

Vlriety X, . . . . . . . . 
lniptional SIBIUS x, 13.10211 0.35767 4.68630 34.34121 .0.10576 -37.89916 4.00104 36.10856 

(3.83204) (0.04558) 

-- pH of Soil x, 0.04365 0.60764 0.02652 0.19437 0.12388 -33.78151 -4.18491 -37.70200 -..9 
(0.02456) (0.04531) . 

N Kcfha x, . . . . . - - . 

K Kglha x, . . . . . . . -
(N+P+K) KJiba x, . . . . . - . -
Pruning x,. 0.74542 .0.16667 .0.12424 .0.91040 . . . -

(0.64197) 

Shade - Medium s, . - . . . - . -
Shade. Good s, . . - - 3.76298 0.03992 0.15020 1.35318 

(1.77310) 

Drain - Medium o, - - - . ·3.24324 .0.35294 1.14467 10.31240 

(1.57194) 

Drain -Good o, . . . . 2.66936 .0.28571 .0.76267 -6.87095 

(2.52176) 

fil. in the brackets under the heading 'coetrJCients' indicate standard error of the respective coefficients. 



Table 6.6. 7: Contribution of important factors to total distance measured ( Refmed Model) : Baradighi , Jainti and Sankos T. G. 

BARADI!!Ill T. G. JAYANTJT.G. SA.'lKOST. L 

Factors Cocftieienls Mean clift"crenc:l Coctfteicnt X Mean Pmen~~&e ~oefticlents Mcandi ftlclcnt X Melli l'ercenllae Coefficients Mean ,.,._ -- icnt X Melli Pen:cnta&e 
( b 1) (do) dlffemlec contribution ( b I) ( dl) diffemlec Contribution ( b 1) ( dl) dlfl'aenc:c contribution 

(b xdi) {b xdl) (b xdi) 
Annual Plucking 
Round XI .0.41171 0.29670 .0.14500 -3.01730 . . . . . . . . 

(0.35161) 

Ace of lhe Bushes x, . . . . . . . . .0.00044 • 40.37.06904 17.6105 36.18440 
(0.00015) 

Bush/Ha X, .0.00023 -1482.71429 0.33639 6.99988 . . . . . . . . 
(0.00019) 

Variety x. . . . . . . . . -1.92765 .0.69444 1.33865 27.39629 
(0.64175) 

lrrigational Status x, . . . . 1.58692 0.47480 0.7S347 16.25818 . . . . 
(0.90677) 

- pH of Soil x, -6.32460 .0.31868 2.01553 41.94073 .0.18996 4.96496 .0.89186 -19.24434 .0.08135 ·21.87500 1.77953 36.41931 -- (2.23057) (0.05257) (0.02751) -...... N K.glha x, .0.26194 ·7.25275 1.95057 40.58895 . . . . . . . . 
(0.09677) 

K Kglha x. . . . . 0.02412 17.71353 0.42726 9.21918 . . . . 
(0.01321) 

(N+P+K) Kg/ha x, . . . 5.03499 0.87141 4.31752 94.67240 . . . . 
(1.42970) 

Pruning X 10 . . . . . . . . . . . . 

Shade • Medium s, . . . . 1.43110 .0.02918 .0.04196 .0.90541 . . . . 
(1.15103) 

Shade • <Jood s, ·2.52711 .0.25641 0.64811 13.48774 . . . . . . . . 
(1.45125) 

Dmn·Medium o, . . . . . . . . . . . . 
Dnln. (iood D . . . . . . . . . . . . . ' . Fie. m the brackets under the heldtng coefrtetents mdtcate standard error of the respective coefrteients. 
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Table 6. 7 : Distribution of tea gardens ( those showing discriminant function significant ) according to the extent of contribution of individual factors to total distance measured considering 

both full and refmed model. 

Full Model Refined Model 

No.ofpdens No.ofpdms Noofprden No. of prdens Total no. of No. of garden No. of prdens No.ofpdms No. ofprdcns Totll no. of 

where the where c:ontri- where c:ontri- where c:ontri- prdensw~ where the where c:ontri- where c:ontri- where c:ontri- gardens where 

factor has bution of the but ion of the butlon of the c:ontrlbution fllctor has bution of the butlon of the bution of the c:ontrlbution 

been inc:or- filctDr is lyina r.ctor is r.ctor is of the r.ctor been incor- (IICIOr is lyinc r.ctor is (IICIOr is of the &dar 

fiiCior ponted between lbovel5% neplivebut is notllble ponied ~ lbovelS% nepliYebut Is notable 

10% .t U% more dtan 10% (3) + (4) + (5) 10% .t25% more dtan 10% (8)+(9)+(10) 

(I) (2) (3) (4) (S) (6) (7) (I) (9) (10) (11) 

I. Annual Plucking Round II 3 I - 4(36.4) 13 2 I I 4(30.8) 

2. Age of Bushes 12 2 2 3 7(58.3) 14 I 4 - 5(35.7) 

3. Bush IHa 13 2 s I 8(61.S) 15 1 s 1 7(46.7) 

4. Variety 9 - I - 1(11.1) 10 I I 1 3(30:0) 

5. Irrigational status 5 I - - 1(20.0) 1 3 4 - 7(100.0) 

6. Soil pH 8 I 3 - 4(50.0) 10 1 2 4 7(70.0) 

1. N (Kglha) 11 2 4 I 7(63.6) 13 - 4 - 4(30.8) 

8. K(Kglha) 10 I 3 4 8(80.0) 12 2 2 - 4(30.8) 

9. (N+P+K) Kg.lha 13 I 3 3 7(53.8) 15 I 3 I 5(33.3) 

IO.Pruning status 13 3 I - 4(30.8) 15 . - - -
II .Shade - medium II - I - 1(9.1) 13 . - I 1(7.7) 

12. Shade - Good II I . I 2(18.2) 13 - - I 2(15.4) 

13.Drain medium 8 I I - 2(25.0) 10 3 - - 3(30.0) 

14.0rain Good 10 2 . - 2(22.2) 12 I - - 1(8.3) 

Figure in the parenthesis indicates the percentage of respective total. 



have noticeable positive contribution as revealed from both full and refined model . The soil pH 

indicating acidity or alkalinity of the soil also appears to have positive contribution . Here the 

question of optimum pH value which is ideal for growth and production of tea leaf has been 

highlighted from above observation . Therefore, the factor pH has also been responsible for inter

section yield variability . Age of the plant bush is recorded to have positive contribution in 3 out of 

12 gardens in case of full model while for refined model only positive contribution of age is found 

but barely in 5 out of 14 gardens . Thus the age-old bushes maintained in most of the gardens have 

contribution to some extent to the obserbed low productivity of tea in Dooars . Factors like N , K 

and ( N + P + K ) are observed to have remarkable contribution positively as well as negatively in 

case of full model . The remarkable contribution is noted in 7 out of 11 gardens for N , in 8 out of 

10 gardens for K and in 7 out of 13 gardens for ( N + P + K ) . While in case of refined model 

solely positive contribution is visualised ( one garden keeping aside) but such contribution of 

above three factors is recorded only in 31 to 33 per cent of gardens (Table 6.7). One, therefore, 

aptly lead to the contention that the inter-section yield variability to some extent can be explained 

by inter-section difference in the level of N , K and ( N + P + K ) used per unit area but these 

three factors are not so powerful as irrigation in explaining inter-section yield variability. 

Based on foregoing discussion one may safely arrive at the conclusion that the factors like 

inadequate crop area covered under irrigation , plant population per unit area , pH value 

indicating soil reaction , higher age of the bushes along with major nutrients namely , N, K and N 

+ P + K have been responsible for yield differences between the segments of a garden . These 

factors , therefore , are to be taken care of in augmenting yield of leaf . 

6.2 Inter-garden Yield Variability 

This section is devoted to identify the factors and their individual contribution to yield 

variability between the selected gardens adopting the same analytical tools mentioned earlier. 

6.2.1 Choosing Yield Determining Factors 

The following variables ( factors ) have been taken into account for the analysis of inter

garden yield variability . 
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X 1 = Mean age for the garden concerned . 

i=1 
= --- ; ai = age of the bushes in i-th section, bi= no.of bushes in i- th section, 

~ bi n=no.of sections. 
t=l 

X2 = Annual plucking round i.e. no. of plucking over the year; 

X3 = N + P + K per hectare (in kg.); 

Xt = Proportion of area under seeded bushes to total area of mature tea; 

Xs = Proportion of area under irrigation to total area of mature tea; 

X6 = Proportion of pruned area to total area under mature tea; 

X 7 = Proportion of area under good drain to total area under mature tea; 

Xg = Proportion of area under good shade to total area of mature tea; 

X9 = Mature bush per hectare; 

X 1 o = Average daily labour used per hectare; 

X 11 =Annual rainfall (in ern.) for the investigating year; 

6.2.2 Results and Discussion 

Considering the above yield determining factors 30 selected gardens have been classified , 

on the basis of mean yield , into high-yielding and low-yielding groups. And thereafter , multiple 

linear discriminant function was fitted . The same function has been frtted separately for two sets 

of data . In the first set all the 11 factors and in the second set 10 factors (excluding the factor 

rainfall ) have been taken into account . Results of two functions are summarised in Table 6.8. On 

statistical testing it is found that none of the two functions is statistically significant. The 

implication is that the yield varying factors under consideration are not able to discriminate the tea 

gardens into two yield groups . Thereafter, an attempt is made to eliminate the unimportant 

variables through step down procedure and work out the estimates of the refined function . The 

results of the two separate refined functions are shown in Table 6.9. These two functions are found 

statistically significant at 5 per cent probability level indicating that the factors as noted in Table 

6.9 have been able to sufficiently discriminate the gardens into high yielding and low yielding 

category . The contributions of the identified factors to inter-garden yield variability have also 

been calculated separately for each function and furnished in Table 6.10 . Table 6.10 shows that 

labour used per unit area is noted to have highest contribution to observed inter -garden yield 
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Table 6.8 : Results of discriminant functions ( Full model ) : Inter-garden. 

coet11c1ents ot .t•actors 

Function Mean age Annual NPK/ha Variety Irrigation Pruning Drain Shade Bush/ha Daily Rainfall F- value DF Statistical 
Code of bushes plucking status status labour infaence 

round used/ha ItS% level 

Xt X2 X] x4 xs X6 x, X8 Xg X o X I 

DF I -0.15804 0.04216 -0.04914 3.53583 1.97163 -4.47102 -0.89454 0.56976 -0.00201 -6.08726 -0.07260 1.8419 11,18 NS 
(0.09290) (0.25896) (0.02108) (7.27590) (2.92021) (2.77024) (2.34777) (3.04386) (0.00103) (0.05434) (2.60773) 

D F 2 -0.16440 -0.08252 -0.04684 4.02515 2.10756 -5.16157 -0.63506 1.14029 -0.00199 -5.85716 - 1.8747 10,19 NS 
(0.07048) (0.23519) (0.02019) (7.04426) (2.82944) (2.68650) (2.26242) (2.92430) (0.00100) (2.51605) -

Figures in the parenthesis indicate the respective standard error. NS : Not significant 
OF, and OF 2 stands for full model with 11 and 6 variables respectively. -VI - Table 6. 9 : Results of discriminant functions ( Refined model ) : Inter garden. 

Coefficients of Factors 

Function Mean age NPK/ha Pruning Bush/ha Labour used I ha Rainfall F- value OF Statistical inference 
Code of bushes at 5% level 

X1 X3 X6 X9 X 10 Xll 

OF, -0.13795 -0.03966 -3.68814 -0.00127 -4.89989 -0.06259 3.8963 6,23 s 
(0.08221) (0.01730) (2.39269) (0.00070) (1.84119) (0.04869) 

OF 1 -0.14161 -0.03746 -4.09634 -0.00129 -4.71429 - 4.2946 5,24 s 
(0.08018) (0.01663) (2.33106) (0.00068) (1.77791) -

Figures in the parenthesis indicate the respective standard error. S : Significant 
OF 1 and DF 2 stands for refined model with 6 and 5 variables respectively. 



Table 6.10: Contribution of individual factors to total distance measured: Inter-garden. 

DF 1 Function D F 1 Function 

!"actor Factor Coefficient Mean Coefficient Percentage Coefficient Mean Coefficient Percentage 

Notation difference X contribution difference X contribution 

Mean difference Mean diffacncc 

( b i) ( d i) ( bj dj) ( b j) (dj) ( bj dj) 

X, Mean age of bushes -0.13795 -2.98973 0.41243 10.82036 -0.14161 -2.98973 0.42336 12.61825 

(0.08221) (0.08018) 

-- xl NPK/ha -0.03966 -23.66589 0.93858 24.62413 -0.03746 -23.66589 0.88653 . 26.42290 -~ (0.01730) (0.01663) 

x, Pruning -3.688\4 -0.05054 0.18638 4.88984 -4.09634 -0.05054 0.20701 6.16992 

(2.39269) (2.33106) 

x, Bush/ha -0.00127 -4.01786 0.00509 0.13351 -0.00129 -4.01786 0.00516 0.15389 

(0.000700) (0.000680 

X,o Labour used I ha -4.89989 -0.38884 1.90527 49.98569 -4.71429 -0.38884 1.83310 54.63505 

(1.84119) (1.77791) 

XII Rainfall -0.06259 -5.81375 0.36388 9.54648 - - - -
(0.04869) 

Fig. In the parenthesis indicates the respective standards error. 

OF 1 and DF 2 stands for model with 6 and 5 variables respectively. 



variability . Higher labour use means better care of the crop by using more labour which appears 

to be the most important factor in determining yield . The level of N + P + K used per unit area 

comes next to it in order of importance contributing about one-fourth of yield variability between 

the groups . The age of the mature bushes and rainfall are also found to have bearing on yield as 

evinced by Table 6.10. 

Based on physical input-output relation the important factors have been identified in 

Section 6.1 through analysis of input-output data of various crop production segments under each 

selected gardens . Inadequate irrigation facility , low plant population per unit area , soil pH and 

the level of nutrients N , K and N + P + K have been identified as important yield discriminating 

factors by analysing micro level ( section level ) data . Through analysis of garden level aggregate 

data factors like man-days used per unit area , N+P+K used per unit area , age of the mature tea 

bushes and rainfall have also been identified as important yield contributing factors . On the basis 

of all these findings one can only identify the areas of intervention to enhance productivity . How 

much to use of each of the factors, however , would be decided by their respective cost-price 

relation. 
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C H A P T E R - VII 

CONSUMPTION AND EXPORT OF INDIAN TEA 

Trend growth of tea production of India in relation to the major producing countries over 

the period 1961-90 and its three decadal sub-periods is analysed in Chapter III wherein the high 

growth and low growth countries have been identified . India has been identified as one of the low 

growth countries. Now the question comes as how the Indian tea output has been traded to the 

domestic and foreign markets. And how the Indian exporters and producers have gained from 

trade. The present chapter is devoted at this end. Average annual growth rate over the whole period 

and sub-periods presented in this chapter have been calculated following the procedure adopted in 

Chapter III. Data used in the analysis are taken from Tea Statistics published by Tea Board. 

7.1 Export of Tea in the World Market 

The export of tea in volume terms and its trend annual growth over four decades ( 1951-90) 

as well as over decadal sub-periods for major tea exporting countries are shown respectively in 

Table 7.1 and 7.2 . It appears from Table 7.1 that the volume of World export over the stipulated 

period of four decades has increased by more than two and half folds with an annual growth rate of 

2.30 per cent while the India's export during the same period is noted to hover around 200-210 

thousand metric tons (Table 7.1) . In case of Sri Lanka a more or less similar trend in export is 

visualized , annual growth being only 0.45 per cent . For other two important tea exporting Asian 

countries namely , Indonesia and China , on the other hand , a contrary picture is noticed. A 

noticeable increasing growth in the volume of export surpassing that of world average is revealed 

for these two countries . The other Asian country Taiwan shows no significant trend in export over 

the period. In the counterpart , the East African countries in general and Kenya and Malawi in 

particular show a dramatic enhancement to the volume of export over the same period . Among the 

Latin American countries Argentina and Brazil have also been able to increase their volume of 

exports at remarkably higher rate as revealed by Table 7.1. For other Latin American country 

Mozambique , however, shows a negative growth in her volume of export. 

The trend in the volume of export over 1951-90 of major tea exporting countries as 

discussed above does not , however , show similar trend both in magnitude and direction in its 

constituent four decadal sub-periods as displayed in Table 7.2. In case of India the volume is 
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found decreasing over 1961-70 and increasing over the next decade 1971-80 and as a consequence 

it is hovering around a constant amount as mentioned above . For Sri Lanka overall annual growth 

of barely 0.45 per cent is noted . But for first and fourth sub-period annual growth of 3.62 and 2.43 

per cent respectively is witnessed . And at the same time a notable decline with an annual rate of 

2.42 per cent is also observed over the third sub-period 1971-80 . Export of both Indonesia and 

China over the whole period is found to have increasing trend but the pace of growth for China is 

exceedingly higher than for Indonesia (2.99 per cent ) . The sub-period growth pattern of Indonesia 

and China is also noted to be different . For Indonesia a considerable higher rate of growth is 

witnessed over the latter two sub-periods (6.58 and 4.87 per cent ) with no significant change in 

trend of export over first two sub-periods. While for China a remarkably higher growth rate is 

noticed over the first, third and fourth sub-periods (14.36, 10.94 and 7.09 per cent respectively) 

with no significant trend of growth during the second sub-period. In case of other Asian country 

Taiwan , notwithstanding the absence of any trend over the whole period , a notable positive 

growth in the first two sub-periods over the latter two sub-periods has been experienced as 

demonestrated from Table 7 .2. For the East African countries as a whole in general and for Kenya 

in particular monotonically increasing growth of export with remarkably higher pace is recorded 

over all sub-periods. Of the Latin American countries Argentina and Brazil also unveil similar 

monotonically increasing trend of export with good pace. At the global level an increasing trend of 

export with average annual growth rate 2.30 per cent over the whole period , and with 2.28 , 1. 70 , 

2.66 and 2.80 per cent over the respective four sub-periods indicates a monotonically increasing 

trend of world export. 

Movement of proportional share of major tea exporting countries to world export over 

1951-90 and the trend annual growth of individual country's share for the whole as well as for 

each sub-period are presented respectively by Table 7.3 and 7.4. In view of monotonically 

increasing world export with more or less invariant of India's contribution the proportional share 

of India to world export is recorded continuous dwindling over the period as shown in Table 7 .3. 

Annual rate of growth has declined by 2.26 per cent over the whole period , and by 1.68 , 2.66 , 

1.49 and 3.50 per cent for the subsequent four sub-periods (Table 7.4) . In case of Sri Lanka an 

overall decline to the share of world export is also revealed from Table 7.3 and 7.4 , rate of decline 

being 1.85 per cent over the whole period . It is remarkably to note that a distinguishing higher 

rate of negative growth to the share of world export is recorded for Sri Lanka over the third sub

period (1971-80) . Export share of Taiwan is also noticed declining with an annual growth rate of 
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Table 7.1 : Volume of tea export by major exporting coWttries (in thousand metric tons) 

c 0 u N T R y 

Year India Sri Lanka Indonesia China Taiwan Kenya Uganda Tanzania Malawi Total Mozambi- Argentina Brazil Other World 

East que Countries 

Africa 

I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1951 206.0 138.4 40.6 12.7 11.3 4.7 0.9 0.9 0.8 7.3 2.8 . 0.3 37.36 457.1 

1952 188.2 142.6 31.8 6.8 9.3 4.8 1.0 1.0 0.8 7.6 2.8 . 0.2 27.50 416.8 

1953 227.1 152.2 29.3 10.0 10.4 3.5 1.3 1.1 1.0 6.5 3.5 . 0.5 31.00 470.9 -N 1954 203.2 163.9 40.4 19.0 15.1 5.4 2.2 1.6 1.3 10.5 5.2 . 0.3 36.10 493.7 ._, 

1955 1667 164.3 32.8 31.7 7.8 6.0 2.3 1.7 1.3 11.3 5.5 . 0.3 28.6 449.0 

1956 237.5 157.9 36.5 37.6 10.7 7.6 2.5 2.1 1.2 13.4 6.3 . 0.2 30.8 530.9 

1957 206.8 166.8 38.8 37.2 12.0 8.2 2.8 2.4 1.3 14.7 5.9 . 0.4 19.9 502.5 

1958 229.5 186.3 37.7 44.9 11.9 9.1 2.8 2.5 1.4 15.8 6.9 . 0.4 24.7 558.1 

1959 214.3 173.9 32.3 46.3 14.4 10.6 3.4 2.8 1.7 18.5 8.0 . 0.8 27.0 535.5 

1960 193.1 185.9 36.1 41.3 11.9 10.9 3.7 • 3.0 8.6 26.2 8.1 3.0 0.8 23.2 529.6 

1961 206.3 193.1 33.4 30.8 14.6 11.2 4.2 3.4 15.4 34.2 9.9 4.1 1.2 18.8 546.4 

1962 211.8 204.9 30.9 29.0 12.5 13.2 4.9 3.9 12.9 34.9 9.0 5.4 1.2 26.00 565.6 

1963 223.6 206.8 29.7 28.6 13.7 15.9 5.7 4.0 13.0 38.6 8.4 7.6 1.3 15.3 573.6 

1964 2105 206.5 32.0 28.6 15.20 17.5 6.2 4.7 13.9 42.3 8.9 8.5 1.6 15.0 569.1 

1965 1994 224.2 32.4 30.8 20.1 16.9 6.9 4.4 14.9 43.1 10.8 12.3 2.1 22.1 597.3 

(Contmued) 
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Table 7.1 (Continued) 

I 2 

1966 188.2 

1967 197.0 

1968 199.8 

1969 168.7 

1970 202.0 

1971 202.0 

1972 198.2 

1973 188.2 

1974 210.6 

1975 218.1 

1976 233.6 

1977 229.6 

1978 176.0 

1979 199.6 

1980 224.0 

1981 241.2 

1982 189.9 

1983 208.5 

1984 217.0 

1985 214.0 

1986 203.1 

1987 201.9 

1988 201.0 

1989 204.7 

1990 209.0 

3 4 

200.0 33.2 

216.5 26.6 

208.7 34.7 

201.4 32.5 

208.3 36.9 

200.8 40.2 

190.0 38.5 

205.6 35.6 

185.0 50.2 

212.4 46.0 

199.7 47.5 

185.5 51.2 

192.6 56.1 

187.4 60.1 

184.5 67.7 

182.8 71.3 

111.1 63.7 

157.8 68.6 

204.2 85.7 

197.6 90.2 

207.6 79.0 

202.8 90.4 

219.7 92.7 

203.8 114.7 

215.2 113.0 

5 6 7 8 

30.8 19.6 23.7 8.9 

31.0 14.1 19.7 9.6 

35.0 18.4 28.4 . 11.4 

35.0 21.3 33.8 15.9 

41.0 20.4 36.0 15.0 

53.0 22.8 34.3 15.3 

48.1 21.3 47.3 20.7 

50.1 21.1 51.5 19.2 

63.6 17.2 49.6 16.7 

61.3 20.1 52.6 17.0 

61.2 21.1 59.4 11.7 

81.8 20.8 70.2 14.7 

86.9 20.4 85.0 8.7 

106.8 19.3 94.0 1.4 

108.0 18.2 74.8 0.6 

92.0 15.5 75.6 0.5 

105.8 10.0 79.8 1.2 

125.0 11.6 100.6 1.3 

128.0 11.9 91.2 3.0 

136.9 9.1 126.0 1.3 

172.0 9.0 116.5 2.8 

174.3 7.4 135.0 2.1 

198.3 7.6 138.2 3.1 

204.6 6.7 163.2 3.1 

205.4 5.8 179.6 4.8 

9 10 II 12 13 14 15 16 

6.5 16.9 56.0 13.0 13.3 2.5 10.2 566.8 

6.2 18.3 53.8 14.4 11.4 3.0 37.9 610.7 

7.0 17.3 64.1 14.2 . 14.7 3.0 30.2 622.8 

7.7 17.3 74.7 15.4 14.6 2.8 22.5 588.9 

7.0 17.7 75.7 16.7 19.1 4.0 26.2 650.3 

8.4 18.2 76.2 17.5 22.4 5.3 36.3 676.5 

9.2 19.9 97.1 18.3 18.9 4.2 51.36 685.8 

9.5 22.1 102.3 17.9 18.0 5.7 61.9 706.4 

9.7 23.8 99.8 17.2 24.1 5.2 58.2 731.1 

10.4 24.1 104.1 12.2 17.4 4.5 54.0 750.1 

11.8 29.6 112.5 12.9 25.1 5.5 69.06 787.5 

12.0 29.9 126.8 15.6 26.9 5.2 63.5 806.9 

15.0 30.6 139.3 16.7 31.0 7.8 76.9 803.7 

15.0 31.0 141.4 18.2 29.6 7.3 80.9 850.6 

13.3 31.3 120.0 18.0 33.5 7.9 77.2 859.0 

14.1 31.5 121.7 18.0 25.9 8.2 76.0 852.6 

11.9 37.1 130.0 18.5 33.1 9.0 148.9 820.0 

16.6 36.1 154.6 14.0 447 7.8 80.3 872.9 

10.6 37.1 141.9 8.0 42.0 9.3 78.9 926.9 

13.0 37.4 177.7 3.2 30.7 8.8 85.1 953.3 

14.4 40.2 173.9 1.8 36.3 9.5 81.6 973.8 

11.4 33.4 181.9 2.1 33.6 9.5 72.4 976.3 

10.0 37.0 188.3 0.8 34.3 9.5 84.4 1036.6 

12.0 39.9 218.2 1.2 43.3 9.5 106.9 1113.6 

14.9 43.0 242.3 1.0 46.0 9.0 147.79 1193.8 



Table 7.2: Annual growth rated tea export by major tea exporting countries 011er 1951-90 and its decadal sub- periods 

(in per cent) 

Simple exponential gi"C1illlh rate Kinked e>cponential growth rate 

Country Constant 1951-90 Constant 1951-60 

India 5.3163 0.045 5.2980 0.61 

(0.396) (0.808) 

Sri Lanka 5.1389 0.45** 4.9016 3.62*** 

(2.382) (4.025) 

Indonesia 3.2230 2.99*** 3.6013 -1.01 

(10.310) (-1.027) 

China 2.6327 6.52*- 2.2753 14.36-· 

(15.306) (6.434) 

Taiwa'l 2.7243 .Q.51 3.2942 2.38** 

(.Q.979) (2.026\ 

Kenya 1.4397 9.73*** 1.2802 10.86-* 

(10.553) (9.742) 

Uganda 1.3746 0.17 0.0069 11.82** 

(0.118) (2.357) 

Tanzsnia 0.4185 6.73*** -0.2055 13.88 

(15.496) (13.921) 

Mai3'Ni 0.4230 10.08- -0.9660 27.44*-

(11.681) (8.413) 

East Africa 2.2696 8.73 ... 1.6687 15.55*** 

(22.663) (17.173) 

Mozambique 2.2399 .Q.94 0.9773 11.72** 

(.Q.773) (5.162) 

Argentina (a) 2.0048 6.61*** 1.5132 -

(12.776) 

Brazil ·1.2029 10.38*** -1.6948 14.07*** 

(18.294) (6824) 

Total World 6.0498 2.30*** 6.0698 2.28*** 

(36.109) (6.042) 

(a) Figure for Argentina relates from 1961 to 90 as earlier fgures are not available. 

••• Significant at 1% level 

•• Significant at 5% level 

• Significalt at 1 O"A> leliel 

Figures in the parenthesis indicate t-values 

11221 

1961-70 

-a.g7* 

(-1.724) 

1.07 

(1.584) 

0.018 

(0.024) 

-1.59 

(-0.953) 

5.79*** 

(6.564) 

12.14*** 

(14.529) 

21.33-* 

(5.672) 

8.95 

(11.958) 

13.30*** 

(5.439) 

11.99**• 

(17.659) 

5.66*** 

(3.327) 

14.18*** 

(9.889) 

17.37*** 

(11.236) 

1.70**• 

(5.992) 

1971-80 

1.17-

(2.111) 

-2.42*-

(-3.633) 

6.58*** 

(9.064) 

10.94-* 

(6.632) 

-2.59*** 

(-2.981) 

8.2r-

(10.028) 

-28.34*** 

(-7.640) 

5.89*** 

(7.988) 

3.53 

(1.464) 

4.48*** 

(6.696) 

3.23** 

(1.922) 

4.91*** 

(4.513) 

5.88*** 

(3.858) 

2.66*** 

(9.526) 

1981-90 

-0.70 

(-1.073) 

2.43*** 

(3.088) 

4.8~ 

(5.670) 

7.09*** 

(3.634) 

-11.19-· 

(-10.889) 

6.9~ 

(7.158) 

6.65 

(1.516) 

-1.93** 

(-2.215) 

2.60 

(0.910) 

5.22*** 

(6.595) 

-33.19-* 

(-16.718) 

3.15-

(2.514) 

2.57 

(1.426) 

2.80*** 

(8.489) 



Table 7.3: Share of major exporting countries to world tea exporting (in per cent) over 1951-90 

c 0 u N T R y 

Year India Sri Lanka Indonesia China Taiwan Kenya Uganda Tanzania Malawi Total Mozarnbi· Argentina Brazil Other World 

East que Countries 

I.> Africa 
.,, 

I 2 3 4 s 6 7 8 9 10 11 12 13 14 IS 16 

1951 4507 30.28 8.88 2.78 2.47 1.03 0.20 0.20 0.17 1.60 0.62 - 0.06 8.25 100.00 

1952 45.15 34.21 7.63 1.63 2.24 1.15 0.24 0.24 0.19 1.82 0.67 . 0.05 6.60 100.00 

19S3 48.23 32.32 6.22 2.12 2.22 0.74 0.28 0.23 0.21 1.46 0.74 . 0.11 6.58 100.00 

1954 41.16 33.20 8.18 3.85 3.06 1.09 0.45 0.33 0.26 2.13 1.05 - 0.06 7.31 100.00 

19S5 37.13 36.59 7.31 7.06 1.74 1.34 0.50 0.38 0.29 2.52 1.22 . O.o7 6.37 100.00 

1956 44.73 29.74 6.88 7.08 2.02 1.43 0.47 0.40 0.22 2.52 1.19 - 0.04 5.80 100.00 

1957 41.15 33.19 7.72 7.40 2.39 1.64 0.56 0.48 0.26 2.93 1.17 - 0.08 3.96 100.00 

1958 41.13 33.38 6.76 8.04 2.13 1.63 0.50 0.44 0.26 2.83 1.23 - O.o7 4.43 100.00 

1959 40.02 32.47 6.03 8.65 2.69 1.98 0.63 0.52 0.33 3.45 1.49 - 0.15 5.04 100.00 

1960 36.46 35.10 6.82 7.81 2.24 2.06 0.70 0.56 1.62 4.95 1.52 0.56 0.15 4.39 100.00 

(Contmued) 



Tablt 7.3 Continued 

I 2 3 4 s 6 7 8 9 10 11 12 13 14 15 16 
1961 37.75 35.34 6.11 5.64 2.67 2.05 0.76 0.62 2.82 6.25 1.81 0.76 0.22 3.45 100.00 

1962 37.4S '36.22 S.46 5.13 2.22 2.34 0.86 0.69 2.28 6.17 l.S9 0.9S 0.22 4.59 100.00 

1963 38.98 36.06 S.l1 4.98 2.39 2.77 0.99 0.69 2.28 6.73 1.46 1.33 0.22 2.68 100.00 

1964 36.98 36.29 5.62 S.03 2.68 3.07 1.09 0.83 2.44 7.43 1.56 1.49 0.28 2.64 100.00 

\965 33.38 37.53 5.43 S.16 3.36 2.83 1.16 0.73 2.49 7.21 1.81 2.06 0.35 3.70 100.00 

1966 33.20 35.28 5.86 5.44 3.46 4.18 1.57 l.l5 2.98 9.88 2.29 2.34 0.45 1.80 100.00 

1967 32.26 35.45 4.36 S.01 3.14 3.22 1.57 1.02 2.99 8.81 2.3S 1.87 . 0.49 6.20 100.00 

1968 32.08 3150 5.58 5.62 2.95 4.56 1.83 l.l2 2.78 10.29 2.28 2.36 0.48 4.86 100.00 

1969 28.64 34.20 5.52 5.94 3.62 5.74 2.70 1.31 2.94 12.69 2.61 2.48 0.47 3.83 100.00 

1970 31.06 32.03 5.68 6.30 3.13 5.54 2.30 1.08 2.72 11.64 2.57 2.94 0.62 4.03 100.00 

1971 29.86 29.68 S.94 7.83 3.37 5.07 2.26 1.24 2.69 11.26 2.58 3.32 0.78 5.38 100.00 

1972 28.90 27.70 S.61 7.01 3.10 6.89 3.02 1.34 2.90 14.1S 2.67 2.1S 0.61 7.49 100.00 

1973 26.64 29.11 S.05 7.09 2.98 7.29 2.72 1.34 3.13 14.48 2.53 2.54 0.81 8.77 100.00 

1974 28.81 2S.30 6.86 8.69 2.36 6.79 2.28 1.33 3.25 13.6S 2.35 3.30 0.71 7.97 100.00 

1975 29.07 28.31 6.13 8.17 2.70 7.01 2.27 1.38 3.21 13.88 1.62 2.32 0.60 7.21 100.00 

1976 29.66 25.36 6.03 7.78 2.68 7.S4 1.48 1.49 3.76 13.27 1.64 3.12 0.69 8.77 100.00 

1977 28.46 22.99 6.34 10.14 2.S8 8.70 1.82 1.49 3.70 1S.71 1.94 3.33 0.64 7.87 100.00 

1978 21.89 23.96 6.98 10.82 2.53 10.58 1.08 1.86 3.81 17.33 2.08 3.84 0.97 9.S1 100.00 

1979 23.46 22.04 7.06 12.56 2.28 11.06 0.16 1.76 3.64 16.62 2.13 3.48 0.8S 9.S2 100.00 

1980 26.07 21.48 7.88 12.57 2.13 8.70 0.06 1.56 3.65 13.97 2.09 3.90 0.92 8.99 100.00 

1981 28.29 21.44 8.37 10.79 1.82 8.86 o.os 1.66 3.70 14.27 2.11 3.03 0.96 8.91 100.00 

1982 23.15 13.55 7.78 12.91 1.22 9.73 0.14 1.45 4.53 15.85 2.25 4.03 1.09 18.17 100.00 

1983 23.88 18.07 7.86 14.32 1.32 11.52 0.15 1.91 4.13 17.71 1.60 5.12 0.89 9.22 100.00 

(Contmued) 
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Tablt 7.3 Continued 

I 2 

1984 23.42 

1985 22.44 

1986 20.85 

1987 20.68 

1988 19.39 

1989 18.38 

1990 17.50 

3 4 

22.03 9.24 

20.73 9.46 

. 21.32 8.11 

20.78 9.25 

21.19 8.94 

18.30 10.30 

18.02 9.46 

s 6 7 8 

13.81 1.28 9.84 0.32 

14.37 0.95 13.22 0.13 

17.66 0.93 11.96 0.28 

17.85 0.77 13.83 0.21 

19.13 0.73 13.33 0.30 

18.37 0.60 14.65 0.28 

17.20 0.48 15.04 0.40 

9 10 11 12 13 14 IS 16 

1.14 4.00 15.31 0.86 4.53 1.01 8.52 100.00 

1.36 3.93 18.64 0.33 3.21 0.92 8.93 100.00 

1.48 4.13 17.85 0.19 3.73 0.97 8.39 100.00 

3.42 48.43 0.21 3.44 0.97 7.42 100.00 

0.97 3.56 18.16 0.08 3.32 0.91 8.15 100.00 

1.08 3.58 19.59 0.11 3.89 0.85 9.61 100.00 

1.25 3.60 20.29 0.08 3.84 0.75 12.38 100.00 



Table 7.4 : Annual growth of export share of major tea exporting countries tow orld's total export over 1951-90 and its 

decadal sub-periods (per cent) 

Silfllle exponential growth rate Kinked exponential growth rate 

Country Constant 1951-90 Constant 1951-60 

India -0.7335 -2.26*** -0.7718 -1.68*** 

(-24.305) (-2.862) 

Sri Lanka -0.9109 -1.85*** -1.1682 1.34 

(9.555) (1.606) 

Indonesia -2.8268 0.68** -2.4684 -3.~9'** 

(2.629) (-3.602) 

China -3.4171 4.22*** -3.7945 12.08**" 

(10.513) (5.676) 

Taiwan -3.3254 -2.81*** -3.7756 0.10 

( -5.168) (0.097) 

Kenya -4.6101 7.43*** -4.7896 8.58*** 

(29.268) (7.741) 

Uganda -4.6752 -2.13 -6.0629 9.54* 

(-1.472) (1.945) 

Tanzania -5.6313 4.42*** -6.2753 11.60*** 

(9.581) (11.604) 

Malawi -5.6268 7.78*** -7.0358 

I 
25.16*** 

(8.704) (7.470) 

East Africa -3.7802 6.43*** -4.4011 13.27*** 

(15.484) (13.856) 

Mozarmique -3.8099 -3.24** -5 0925 9.44..;.... 

(-2.602) (4.088) 

Argentina (a) -4.2369 4.11*** -4.7669 . 

(7.506) 

Brazil -7.2527 8.08*** -7.7646 11.79*** 

(13.426) (5.482) 

(a) Figure for Argentina relates from 1961 to 90 as earlier figures are not available. 

***Significant at 1% level 

** Significant at 5% level 

• Significant at 10% level 

Figures in the parenthesis indicate t-values 

1961-?0 1971-80 

-2.66*** -1.49*** 

(-6.069) (-3.441) 

-0.63 -5.08*** 

(-1.004) (-8.230) 

-1.68** 3.92*** 

(-2.451) (5.809) 

-3.29 8.28*** 

(-2.063) (5.265) 

4.09*** -5.25*** 

(5.195) (-6.763) 

10.45*** 5.61*** 

(12.574) (6.843) 

19.63*** -31.00*** 

(5.337) (-8.542) 

7.24*** 3.23*** 

(9.605) (4.370) 

11.61*** 0.87 

(4.596) (0.351) 

10.29*** 1.83** 

(14.336) (2.577) 

3.97** 0.57 

(2.247) (0.327) 

12.26*** 2.31 ** 

(8.360) (2.079) 

15.67*** 3.22** 

(9.720) (2.027) 

1981-90 

-3.50*** 

(-6.846) 

-0.37 

(-0.512) 

2.07** 

(2.588) 

4.29** 

(2.305) 

-13.99*** 

(-15.243) 

4.17*** 

(4.308) 

3.84 

(0.896) 

-4.73*** 

(-5.416) 

0.21 

(-0.70) 

2.42**" 

(2.891) 

-35.99*** 

(-17.479) 

0.33 

(0.260) 

-0.23 

(-0.123) 



2.81 per cent . This decline trend is , however , observed for the latter two sub-periods. In the first 

two sub-periods it shows increasing trend . Share of Indonesia and China shows an increasing trend 

with respective annual growth rate of 0.68 and 4.22 per cent . But the growth of export share for 

Indonesia over the first two sub-periods is found negative while it is noted moderately high in 

subsequen~ two sub-periods . For China glaringly higher rate of growth is noticed in the first, 

third and fourth sub-period . In the second sub-period China , however , shows a negative growth 

to the share of world export ( Table 7 .4). Export share of Kenya and East African countries as a 

whole are found continuous increasing over the whole period as well as over subsequent four sub

periods with a good pace of growth as evinced from Table 7.3 and 7.4. From the discussion so far 

on the growth behaviour of export share of tea for major tea exporting countries one can lead to 

the contention that China and Indonesia among the Asian countries and Kenya among the East 

African countries have dramatically improved their relative position to world export at the cost of 

drastic loss in relative position of two Asian countries namely , India and Sri Lanka. And this gain 

and loss has been more pronounced over last two sub-periods ( 1971-90). 

Now one may reasonably ask in the context of present study as to what are the underlying 

factors being responsible for such continuous deterioration of India's relative position to world 

export of tea. This aspect will be dealt some what latter. Let us now switch over to the question as 

where India has been trading her tea abroad and whether the direction of trade has been changing 

over time . And , if changing , in what pattern it has been changing. 

7 .2. Export Market and its Diversification of Indian Tea 

This section is devoted to examine the pattern of changing export markets of Indian tea 

over the period 19 51-90 in view of increasing edge of Kenya in particular , East African countries 

in general , and China over the global market as discussed in the earlier section . It is also 

attempted to examine the India's export strategy in order to increase foreign earning from tea 

without changing the volume , which has been demonestrated in Table 7.5 showing increasing 

trend of value in terms ofU.S. Dollar. 

7.2.1 . India's Export Market of Tea 

The export market of Indian tea can be classified into 8 groups . The countries belonging 

to the E.E.C. East Africa. America, West Asia, North Africa, Asia other than West, Australia 

and Oceanea. and others . The names of countries belonging to each group are cited in Table 7.6. 
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Table 7.5 : Value of export of Indian tea over 1961-90 

Year Million Dollar Million Rupee 

1961 255 1243 

1962 269 1235 

1963 257 1324 

1964 260 1249 

1965 241 1150 

1966 211 1566 

1967 240 1890 

1968 208 1665 

)969 166 1205 

1970 196 1488 

1971 209 1537 

1972 213 1511 

1973 190 1427 

1974 233 1928 

1975 292 2447 

1976 305 2731 

1977 620 5416 

1978 443 3629 

1979 445 3618 

1980 546 4290 

1981 502 4643 

1982 376 3556 

1983 512 5168 

1984 652 7405 

1985 562 6953 

1986 461 5809 

1987 493 6392 

1988 440 6126 

1989 518 8241 

1990 631 8241 
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To examine the direction of trade of Indian tea in the foreign markets the movement of 

proportional shares of India's total export absorbed by the individual group and by its constituent 

countries have been calculated and summarised in Table 7.7 through 7.14. Mean as well as 

variability indicators like correlation coefficient (r) between time and proportional share 

coefficient of variations, instability index, and range of proportional share of India's export 

occupied by individual importing countries and by various groups of countries over each decadal 

sub-period and also over the whole period have been calculated for the present purpose.A 

comparative glance to above noted Tables reveal that the E.E.C countries were the major markets 

Table 7.6 : Countries belonging to different groups of export markets 

Group 

A 

B 

c 
D 

E 

F 

G 

H 

Name of group 

E.E.C 

East Europe 

America 

West Asia 

North Africa 

Asia other than West 

Australia & Oceanea 

Others 

Name of countries 

U.K., Ireland, West Germany 

and Netherland 

U.S.S.R., Poland, Yogoslavia, 

and other East European 

countries. 

U.S.A and Canada 

Iraq, Iran , U .A.E, Kuwait , 

Saudi Arabia, Baharin, Katar, 

Jordan and Muskat 

A.R.E. , Sudan , Tunisia , and 

Libya 

Afganistan , Japan and Pakistan 

Australia and New Zealand 

Other countries 

of Indian tea particularly in the first sub-period (1951-60) absorbing , on the average , 72.7 per 

cent of total volume of India's export. During this sub-period no trend of export share in either 

direction is . however , observed for E.E.C. groups as a whole (r = 0.0324) but for U.K. , the 

important partner of E.E.C. group sharing about 92 per cent of total export of Indian tea under this 

group . a declining trend in the share is noted ( r = -0.6191 ). Higher inter-year variability as well as 
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Table 7.7: Selected indicators of movement of India's export share to major E.E.C.countries (Group- A) 

Sub-Period Indicators U.K. Ireland W.Gennany Netherland Total 

Mean .6684 .0413 .0084 .0094 .7275 

I r -.6191 -.6318* .6866* -.7513* .0324 

(1951-1960) c.v. (%) 5.72 27.60 26.97 43.29 31.42 

Ins. Index .0354 .1658 .1425 .1885 .3138 

Mean .5225 .0298 .0112 .0139 .5774 

II r -.8220* -.4403 .8233* .5232 -.8004* 

(1961-1970) c.v. (%) 14.61 11.42 43.86 17.48 12.83 

Ins. Index .0473 .0920 .1413 .1269 .0461 

Mean .2753 .0255 .0229 .0327 .3564 

III r -.6041 -.0213 .2358 -.6020 -.7570* 

(1971-1980) c.v. (%) 17.20 16.47 17.27 88.73 16.76 

Ins. Index .1092 .1646 .1631 .5657 .0715 

Mean .1565 .0132 .0207 .0087 .1991 

IV r -.7927* -.8944* -.3918 .0904 -.8021 * 

(1981-1990) c.v. (%) 33.82 33.72 20.83 34.89 29.65 

Ins. Index .1256 .0674 .1763 .3460 .1057 

Mean .4057 .0274 .0158 .0162 0.4651 

Full Period r -.9732* -.8696* .7700* .0399 -.8532* 

(1951-1990) c.v. (%) 51.89 43.78 46.07 106.63 48.02 

Ins. Index .0274 .1067 .1875 1.0646 .1306 

Significant at 5% level 
Ins. Index= Instability index= C.V. (1-r). 
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Table 7.8 : Selected indicators of movement of India's export share to East Europe (Group - B). 

Sub-Period Indicators 

Mean 

r 

I C.V.(%) 

(1951-60) Instability 

Index 

Mean 

r 

11 C.V.{%) 

(1961-70) Instability 

Index 

Mean 

r 

m C.V. (%) 

(1971-80) Instability 

Index 

Mean 

r 

IV c.v. (%) 

(1981-90) Instability 

Index 

Mean 

r 

Full Period C.V. (%) 

(1951-90) Instability 

Index 

• Significant at 5% level 

Instability Index= C.V.{I- r) 

U.S.S.R. 

0.0232 

0.8993* 

103.73 

0.1983 

0.0989 

0.8091* 

30.48 

0.1052 

0.2167 

0.4184 

14.14 

0.1166 

0.4211 

0.8956• 

25.63 

0.0507 

0.1900 

0.9426* 

85.49 

0.0953 

Poland Yogoslavia Other East 

Europe 

- - -
- - -
- - -
- - -

- - 0.0111 

- - 0.8255* 

- - 108.62 

- - 0.3460 

0.0367 0.0069 0.0065 

0.4380 -0.1694 -0.0696 

42.62 80.08 17.66 

0.3444 0.9772 0.1757 

0.0440 0.0072 0.0326 

-0.5485 0.5413 0.3658 

46.44 26.15 35.37 

0.3246 0.1848 0.3063 

0.0201 0.0035 0.0065 

0.7591* 0.6842* 0.4029* 

119.06 129.87 113.12 

0.5045 0.6907 0.9475 

Total 

0.0232 

0.8993* 

103.73 

0.1983 

0.1100 

0.9156* 

34.04 

0.0550 

0.2668 

0.4960 

14.08 

0.1061 

0.4809 

0.8952* 

20.43 

0.0405 

0.2203 

0.9617* 

83.78 

0.0629 



Table 7.9: Selected mdicators of movement oflndia"s expon share of America (Group- C). 

Sub-Period Indicators 

Mean 

r 

I c.v. <~·) 
(1951-60) Instability 

Index 

MCIID 

r 

II C.V.(%) 

(1961- 70) Instability 

Index 

MCIID 

r 

m c.v. <-1·) 

(1971- 80) Instability 

Index 

MCIID 

r 

IV C.V.(%) 

(1981-90) Instability 

Index 

Mea 

r 

full Period C.V.(%) 

(1951-90) Instability 

Index 

• Significant at 5% level 

Instability Index =C. V.(l- ~ 

U.S.A. 

0.0587 

-0.8879* 

17.38 

0.0367 

0.0440 

-0.7860* 

15.95 

0.0609 

0.0312 

-0.6249 

34.26 

0.2088 

0.0109 

-0.7060* 

30.75 

0.1542 

0.0362 

-0.9504• 

52.82 

0.0510 

Canada Total 

0.0414 0.1001 

-0.8865* -0.921&* 

12.21 14.67 

0.0261 0.0220 

0.0237 0.0678 

-0.9149* -0.8746* 

24.69 18.36 

0.0402 0.0431 

0.0130 0.0442 

-0.7431* -0.7219* 

28.45 29.55 

0.1273 0.1415 

0.0059 0.0172 

-0.7801* -0.8578* 

57.65 34.67 

0.2256. 0.0915 

0.0210 0.0573 

-0.9655• -0.9761• 

67.73 57.52 

0.0459 0.0271 
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Table 7.10: Selected indicators of movement of India's export share to West Asia (Group· D) 

I 
(1951-1960) 

II 
(1961-1970) 

Ill 
(1971-1980) 

IV 
(1981-1990) 

Full Period 
(1951-1990) 

• Significant at S~olevel 
Ins. Index= CV (1-r) 

Indicator 

Mean 
r 

C.V.(~•) 

Ins. Index 
Mean 

r 
C.V.(%) 

Ins. Index 
Mean 

r 
C.V.(%) 
Ins. Index 

Mean 
r 

C.V.(%) 
Ins. Index 

Mean 
r 

C.V.(%) 
Ins. Index 

Iraq Iran U.A.E. 

0.0033 0.0172 . 
0.3575 0.1563 -
112.48 55.53 . 
0.9810 0.5417 . 
0.0134 0.0132 -
0.2891 -0.7243* -
65.62 29.46 . 
0.6013 0.1400 -
0.0281 0.0318 0.0212 
0.3403 0.4684 0.6056 
27.80 45.06 83.43 

0.2458 0.3517 0.5283 
0.0327 0.0765 0.0220 
-0.6272 0.3563 -0.2888 
55.84 42.35 50.76 
0.3387 0.3697 0.4652 
0.0194 0.0347 0.0108 
0.6216° 0.7219* 0.6159* 
81.86 89.33 137.54 
0.5023 0.4277 0.7470 

Kuwait Saudi Arabia Baharin Other West Asian Total 
Countries 

0.0088 - 0.0082 - 0.0375 
-0.6758* - 0.0429 - -0.0997 

66.86 - ·114.76 - 33.76 
0.3632 - 1.1454 - 0.3363 
0.0026 - 0.0019 0.0117 0.0428 

-0.8687* - 0.7848* 0.9217° 0.7011° 
47.74 - 57.21 114.99 33.28 
0.1171 - 0.2197 0.1730 0.1692 
0.0042 0.0036 0.0028 0.0125 0.1042 
0.4639 0.5625 -0.1836 -0.6657• 0.5643 
47.81 107.84 37.02 27.80 35.23 

0.3752 0.7371 0.3577 0.1548 0.2401 
0.0044 0.0155 0.0020 0.0091 0.1622 
0.4932 0.5514 0.1531 0.1743 -0.0039 
17.63 36.66 22.79 38.99 24.72 

0.1334 0.2551 0.2225 0.3780 0.2471 
o.ooso 0.0047 0.0037 0.0083 0.0866 
-0.3061 0.8114* -0.3180* 0.8163* 0.8176* 
76.66 1Sl.S6 140.76 102.25 67.71 
0.6947 0.5177 1.2652 0.9202 0.2244 



Table 7.11 :Selected indicators of movement of India's export share to North Africa (Group- E). 

Sub-Period Indicators 

Mean 

r 

I c.v. (%) 

(1951-60) Instability 

Index 

Mean 

r 

II C.V. (%} 

(1961 - 70) Instability 

Index 

Mean 

r 

m C.V.(%) 

(1971 - 80) Instability 

Index 

Mean 

r 

IV c.v. (%) 

(1981-90) Instability 

Index 

Mean 

r 

Full Period C.V.(%) 

(1951-90) Instability 

Index 

• Significant at 5% level 

Instability Index= C. V.(l- r') 

A.R.E. 

0.0366 

0.9192* 

55.65 

0.0862 

0.0769 

-0.3761 

22.97 

0.1972 

0.0656 

0.6126 

25.06 

0.1565 

0.0629 

-0.7875* 

28.02 

0.1064 

0.0605 

0.3498* 

37.87 

0.3323 

Sudan Tunisia Libya 

0.0176 - 0.0032 

0.6077 - -0.3732 

75.00 - 316.22 

0.4730 - 2.7217 

0.0336 0.0080 0.0116 

0.7714* 0.7940* 0.5222* 

45.53 121.01 316.22 

0.1843 0.4472 2.2998 

0.0499 0.0076 0.0089 

-0.3703* -0.4099 0.7977* 

37.92 67.37 141.90 

0.3272 0.5605 0.5160 

0.0066 0.0054 0.0063 

-0.7400* -0.4519 0.0551 

150.19 115.79 131.29 

0.6794 0.9214 1.3089 

0.0269 0.0052 0.0075 

-0.0650 0.2775 0.1130 

80.80 130.63 265.14 

0.8045 1.2058 2.6175 

Total 

0.0543 

0.9111* 

54.15 

0.0919 

0.1187 

0.5480 

19.73 

0.1380 

0.1332 

0.2946 

28.02 

0.2558 

0.0813 

-0.8020* 

36.25 

0.1293 

0.0969 

0.2864 

44.38 

0.4073 



Table 7.12: Selected indicators of movement of India's export share to Asia Other than West (Group- F). 

Sub-Period Indicators 

Mean 

r 

I C.V.(%) 

(1951-60) Instability 

Index 

Mean 

r 

n c.v. (%) 

(1961 - 70) Instability 

Index 

Mean 

r 

m C.V.(%) 

(1971-80) Instability 

Index 

Mean 

r 

IV C.V. (%) 

(1981-90) Instability 

Index 

Mean 

r 

Full Period C.V.(%) 

(1951-90) Instability 

Index 

• Significant at 5%·level 

Instability Index = C. V .(1- r') 

Afganistan 

0.0073 

0.5889 

66.27 

0.4328 

0.0336 

0.8025* 

61.28 

0.2181 

0.0511 

-0.5106 

23.93 

0.1769 

0.0204 

-0.8076* 

64.71 

0.2250 

0.0281 

0.3012 

75.26 

0.6843 

Japan Pakistan Total 

- - 0.0073 

- - 0.5889 

- - 66.27 

- - 0.4328 

- - 0.0336 

- - 0.8025* 

- - 61.28 

- - 0.2181 

0.0045 0.0034 0.0591 

-0.3836 0.1955 -0.4594 

28.40 209.59 19.57 

0.2422 2.0157 0.1543 

0.0077 0.0028 0.0310 

0.8369* 0.5806 -0.5249 

53.70 91.93 35.00 

0.1608 0.6094 0.2535 

0.0030 0.0058 0.0327 

0.8225* 0.3696* 0.4923* 

127.53 256.05 68.70 

0.4125 2.2107 0.5204 
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Table 7.13: Selected indicators of movement of India's export 

share to Australia and Oceanea (Group- G) 

Sub- Period Indicators 

Mean 

r 

I C.V(%) 

(1951-60) Ins Index 

Mean 

r 

II C.V(%) 

(1961- 70) Ins Index 

Mean 

r 

Ill CV(%) 

(1971- 80) Ins Index 

Mean 

r 

IV C.V(%) 

(1981- 90) Ins Index 

Meal 

r 

Full Period C.V(%) 

(1951- 90) Ins Index 

* Significant at 5% level 
Instability Index= CV (1 - r2) 

Australia ! Newzealand 

0.0167 0.0031 

-0.5847 -0.2119 

28.14 21.03 

0.1851 0.2085 

0.0226 0.0022 

0.4289 -0.3625 

29.82 30.72 

0.2433 0.2668 

0.0156 0.0022 

-0.3242 0.0614 

30.03 67.31 

0.2687 0.6705 

0.0055 0.0027 

-0.8127* -08095* 

57.69 97.24 

0.1958 0.3351 

0.0151. 0.0019 

-0.5947 -0.7230* 

51.92 71.32 

0.3355 0.3403 

Total 

0.0198 

-0.6154 

23.63 

0.1468 

0.0248 

0.3747 

27.94 

0.2401 

0.0179 

-0.2460 

32.57 

0.3059 

0.0145 

-0.8348* 

41.62 

0.1261 

0.0170 

-0.6462* 

51.48 

0.2998 



Table 7.14: Selected indicators of movement of India's 

export share to other countries (Group - H) 

Sub- Period Indicators 

Mean 

r 

I C.V(%) 

(1951-60) Ins. Index 

Mean 

r 

II C.V(%) 

(1961 70) Ins. Index 

Mean 

r 

Ill C.V(%) 

(1971- 80) Ins. Index 

Mean 

IV r 

Full Period C.V(%) 

(1981-90) Ins. Index 

Mean 

r 

Full Period C.V(%) 

(1951 - 90) Ins. Index 

* Significant at 5% level 
Instability Index= C.V. (1 - r2) 

Other countries 

0.0::?99 

-0.1905 

31.05 

0.2992 

0.0241 

-0.5400 

64.37 

0.4559 

0.0178 

-0.1074 

45.58 

0.4505 

0.0220 

-0.5207 

28.00 

O.ZJ40 

0.0023 

0.3785* 

47.12 

0.4036 
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instability in the share over this sub-period is also recorded for this group of countries . For U.K. , 

however , inter-year variability and also the extent of instability is recorded very low as noticed 

from Table 7.7. During the same period next important markets were U.S.A and Canada (Group C) 

accounting for 10 per cent of India's export. Here also, like U.K., a significant declining trend in 

market share is seen for both the countries and for the group as a whole (as negative value of r is 

statistically significant ). Inter-year variability in the proportional share is also recorded high for 

both the countries. In order of importance North African group of countries (Group E) occupies the 

third position over the first sub-period . Here , of course ,a significant increasing trend in 

proportional market share with higher inter-year variability and instability is noted (Table 7.11 ). 

Similar trend is also visualised for the countries belonging to D,F,G and H groups occupying 9.5 

per cent of export. No significant trend in their respective share over the same period is recorded . 

(Table 7.10, 7.12. 7.13, 7.14) 

From the second sub-period (1961-70) a continuous loss of E.E.C. and American markets 

is revealed from Table 7.7 and 7.9 . The E.E.C. countries' share of India's export has declined 

from 57.7 per cent in the second sub-period to 35.6 per cent in the third and to 19.9 per cent during 

the fourth sub-period. For American countries' it is diminished from 6.8 per cent in the second to 

4.4 per cent in the third and to 1.7 per cent over the fourth sub-period. As a consequence , 

combined share of E.E.C and America has dwindled down from 82.8 per cent in the first to 64.5 

per cent in the second sub-period . And thereafter to 40.1 per cent during the third to 21.6 per cent 

over the fourth sub-period . Inter-year variability as well as instability to the E.E.C's share during 

the subsequent sub-periods have been declining over that of the first indicating a higher degree of 

stability to the pattern of continuous loss of E.E.C markets from 1961 onwards . In case of 

American group of countries the above contention holds good from the very beginning i.e. from 

1951 onwards as evinced from Table 7.9 . In the counterpart , India was able to remarkably gain 

the East European , West Asian and North African markets from second sub-period with the 

exception of North African group for the fourth sub-period only. As a result the combined share of 

these three groups of markets has been enhanced from 11.5 in the first to 27.1 per cent in second 

sub-period. And from that period on it has increased from 50.4 per cent in the third to 72.4 per cent 

in the fourth sub-period. It is conspicuous from Table 7.8, 7.10 and 7.11 that the Indian tea has 

occupied more and more newer markets from first sub-period on under these three groups through 

bi-lateral trade agreement. Of these three groups of countries, U.S.S.R has been emerged as the 

new leading market for Indian tea followed by A.R.E. ofNorth Africa and Iran of West Asia. The 
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inter-year variability and the extent of instability (as indicated by C.V. and Instability Index ) in 

gaining markets of Indian tea under these three groups of countries are found notable over the 

gaining period implying a considerable degree of uncertainty in the pattern of trade particularly for 

West Asian and North African countries. In the remaining three groups of countries (F, G and H) 

no clear cut trend in pattern of trade is found. 

Considering the whole period ( 1951-90) one can affirm that India has lost E.E.C. markets 

particularly the principal market of U.K. uninterruptedly over four decades with higher degree of 

stability . Similar trend of trade loss for Indian tea to American markets is also noticed . But India 

has gained the East European markets particularly that of the U.S.S.R. with greater momentum and 

stability . India has also gained West Asian and North African markets but with relatively less 

stability. To other groups of countries India's trade did not follow any definite pattern . Now the 

question comes as how the trade pattern has been diversified among the different importing 

countries, group of countries , and within each group of countries as a measure of risk aversion. 

7.2.2 Diversification to the Pattern of Trade 

This sub-section purports to examine the India's trade strategy for tea in the international 

markets towards market diversification as a measure of risk aversion to the loss of foreign 

exchange earning from tea export in view of growing competition with East African countries and 

China in the world as mentioned earlier. 

Analytical Tool 

The trade diversification can be defined in terms of distribution of proportional shares of 

total trade among various importing countries . If the distribution among the importing countries is 

made with equal proportion one may call the trade pattern has been perfectly diversified . The 

closer then-ratios Yi are to 1/N, and larger theN is, the greater is the degree of diversification in 

the system . On the contrary , when total trade is directed to one importing country with no trade to 

others i.e. Y1 = 1 , Y2 = Y3 = ······· = YN = 0, one may call the trade pattern is completely 

specialised. The concept of 'entropy' which TheiJI has developed in his Information Theory can 

I. Theil, H. Economics and Information Theory. North Holland Publishing Company.Amstardam , 1967 , pp.3-7 and 

pp. 290-.295 
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be used here to measure the degree of diversification in the trading system. 

Let us consider Y; indicates the proportional share of total trade to i-th importing country 

where, 
N 
l:Y;=l, 
i=1 

Y.~O, 
I 

i = 1,2, .... , N. 

The entropy of the distribution as defined by Theil is 

N 1 
H (Y) = l: Y; log 

i = 1 yi 

which can be regarded as inverse measure of concentration (here specialisation). If all shares 

are equal and hence equal to 1fN, H(Y) =log N, which is the maximum entropy value given 

N and also the minimum degree of concentration which may plausibly be regarded as cent 

percent diversification with given N. 

Theil has also dealt with the problem of decomposition of total entropy into 'between' 

and 'within' sets constituting the whole system. Let us consider there are G sets of importing 

countries. The share set S is then. 
g 

Y
8

=l:Y;, g=l,2, ....... ,G. 
iES 

g 

The decomposition of the entropy H(Y) according to Theil is in the following, 

where, 

G 
H (Y) = H

0
(Y) + l: Y H (Y) 

g g 

g=1 

H
0 

(Y) = l:Y log -1 is the 'between set' entropy and 
g y 

g 

y y 
H (Y)=l:--' log--8 , g= 1,2, ....... ,G. 

!! i Eg Y~ Yi 

is the 'entropy within-set' S 
g 

G 
Thus l: Y s H

8 
(Y) determines the 'total within-set' entropy. 

g=J 

ll-t-0] 



The above concept of entropy has been adopted in determining the degree of trade 

diversification considering the share of each individual importing country separately as well as the 

distribution of individual's share to different groups and also that within each group of importing 

countries. 

Results and Discussions 

Considering the individual countries and groups of countries , the total entropy , between

group entropy , and the entropy within each group of countries have been calculated and presented 

in Appendix Table 7 A.l. The results of Table 7 A.1 have been summarised in Table 7.15 . It 

appears from Table 7.15 that the total entropy has been continuously increasing from first to third 

sub-period figuring 1.4506, 1.8543 and 2.4379 respectively. The degree of diversification among 

the countries over the three sub-periods has increased from 43.1 per cent in the first to 55.1 per 

cent in the second and thereafter to 72.4 per cent in the third sub-period2• A decline in entropy 

value in the fourth sub-period over that of third indicate an increase in concentration of trade share 

to some extent among the importing countries. Similar trend of entropy is visualised for 'between

group' entropy . Over the first three sub-periods diversification of trade from E.E.C group of 

countries , wherein Indian tea export was highly concentrated , to East Europe , North Africa , and 

West Asia has been made . And as a consequence the diversification among importing group of 

countries has been increasing over the first three sub-periods , the respective degree being 50.5 , 

67.3 and 79.5 per cent3
. In the fourth sub-period a disproportionate share of East Europe 

particularly that ofU.S.S.R at the cost of share occupied by E.E.C especially by U.K. (as discussed 

earlier) indicate trend of increasing concentration directing from E.E.C to East Europe. 

Movement to the share of Indian tea by individual importing countries constituting various 

groups shows different behaviour for different groups and as a consequence the degree of 

diversification within group differs from group to group over any sub-period and also from one 

sub-period to other as revealed from Table 7 .15. In case of E.E.C ( Group A ) the extent of 

diversification is noted increasing trend , rising from 24.9 per cent in the first to 29.9 per cent in 

the second and there after from 54 per cent in the third to 54.3 per cent in the fourth sub-period 

2. Considering In 29 = 3.36 as the value of cent per cent diversification. 

3. Considering In 8 = :::!.076 as the value of cent per cent diversification. 
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Table 7.15: Selected indicators of movement of entropy of india's export share by different importing countries. 

Entropy withla eaeh group 
-1 

Sub-Period Indicators MajorE.E.C East Europe America West Asia North Aftica Asia Other Australia& Other Total within Between Total 
Countries (B) (C) (D) (E) than West Oceanea(G) countries groups groups 

(A) (F) (H) 

Mean .3450 - .6778 1.0679 .5918 - .4179 - .3990 1.0515 1.4506 
I r -.6401• - .4662 -.0232 -.1318 - .4991 - -.6794• .7895• 0.6797* 

(1951-1960) C.V.(%) 10.26 - 1.22 13.29 13.14 - 22.09 - 7.51 11.77 7.43 

Ins. Index .0605 - .0095 .1328 .12911 - .1658 - 0.0404 .0443 .0399 

Mean .4140 .2232 .6440 1.1664 .7124 - .3097 - .4629 1.3994 1.8543 

11 r .8316* .8168* -.7181* .5623 .8257* - -.6719* - .8261 .8028* .8778* 

{1961-1970) C.V.(%) 17.86 1.07 3.07 10.16 31.61 - 29.17 - 21.23 9.82 11.34 

Ins. Index .0550 .0035 .0148 .0694 .1005 - .1600 - .0674 .0349 .0260 

Mean .7487 .6115 .6047 1.5640 .9532 .4099 .3497 - .7854 1.6525 2.4379 

Ill r -.2390 .0506 .0905 .5847 .5891 .2993 .1342 - .4254 .2560 .5173 

(1971-1980) C.V.{%) 18.14 14.39 9.29 9.23 14.68 51.11 25.43 - 11.38 2.20 3.72 

Ins. Index .1710 .1435 .0920 .0607 .0958 .4653 .2497 - .0932 .0205 .0272 

Mean .7525 .4689 .6044 1.4383 .5990 .7600 .0963 - .6804 1.4343 2.1147 

IV r .6546* -.6422* -.7384* -.2592 -.2435 .7375* -.7714* - -.6573• -.8883* -.8479* 

(1981-1990) C. V.(%) .1195 .2893 .1521 .0792 .4248 .3669 1.1939 - 11.25 .1086 10.19 

Ins. Index 6.83 16.99 6.91 7.38 39.94 16.73 4834 - .0639 2.29 .0286 

Mean .5651 .5215 .6327 1.3092 .7141 .5850b .2934 - .5819 1.3844 1.9644 

Full r .8364• -.2206 -.5363* .7240* .1737 .7369*" ·.6964* - 0.7372* .6393• .7199* 

Period C. V.(%) 36.95 24.36 9.67 18.20 32.67 51.25 52.28 - 30.15 17.89 20.26 

(IQ51-l 990) Ins. Index .1110 .2317 .0688 .0865 .3168 .2345 .2692 - .1376 0.1058 0.0976 

• Significant at 5% level ; Instability Index = C. V. (1-r') ; b For 20 years from 1971 to 1990 



(In 4 = 1.386 = 100 per cent ). Inter-year variability of diversification within group , both in 

magnitude and direction is also noticed from Table 7.15 . For East Europe (Group B ) , West Asia 

(Group D) and North Africa (Group E) the degree of intra-group diversification is found to follow 

by and large the same pattern--increasing over the first three sub-periods and dwindling in the 

fourth sub-period. For group Bit is found a jump from 16.1 per cent in the second to 44.1 per cent 

in the third sub-period. For other two groups the respective extent from first to third sub-period are 

being 48.6, 53.1 and 71.2 per cent for group D (In 9 = 2.197 = 100), and 42.7, 51.4 and 68.7 per 

cent for group E ( In 4 = 1.3 86 = 100 ). In the fourth sub-period intra-group diversification has 

dropped to 33.8 per cent, 65.5 per cent 43.2 per cent for Group B , D and E respectively . In case 

of group C no glaring variation to the intra-group diversification over time is noted. 

From the above discussion one can arrive at the contention that the pattern of India's tea 

trade has undergone a dramatic change over 1951-90 so far as the diversification of India's tea 

trade among the importing countries is in question . As a trade strategy India through bi-lateral 

agreement , has entered into newer and newer markets to combat the loss of traditional markets . 

And at the same time India has attempted to continuously diversify her tea trade among the 

importing countries of various continental groups as a part of strategy to enhance foreign earning 

with stability from tea export. 

7.3. Factors Contributing to the Loss of India's Position in World Tea 

Trade 

Having examined India's share both in world export and in the major traditional import 

markets , one needs to examine the causes of her poor export performance over the period under 

study . One may reasonably consider cost of production , domestic demand , export taxes and 

duties , exchange rates and quality of product as major factors determining the competitive 

position. 

7.3.1 Cost of Production and Relative Profitability 

Temporal cost situation can be examined by the movement of factor productivity in comparison 

with that of factor cost. The cost of production per unit of output can be reduced with an 

improvement in yield especially when yield augmentation is brought about by shifting production 

functions. Among the major tea exporting countries yield per unit area is recorded highest for India 
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till mid-eighties. But a comparison of growth pattern of yield (Table 3.2) reveals that China and 

Sri Lanka in the last sub-period (1981-90) and Kenya in all sub-periods were able to enhance yield 

with higher pace of growth than that oflndia. Moreover, the pace of growth in yield of Kenya is 

also noted to surpass that of Sri Lanka over the whole period . Now the question comes to the fore 

whether the higher gro\\th rate of yield recorded for Kenya vis-a-vis that of India is attributable to 

the relatively upward shift in production function of the former . It has already been pointed out 

that the origin of commercial tea production in India dates back to the middle of nineteenth 

century while in Kenya commercial tea production has got momentum only after the Second 

World War, a century latter. Has this temporal differential to the growth of tea plantation between 

India and Kenya Jed to differential age composition of tea plantation between these two countries? 

If so , is there any impact of age difference on the yield ? Or in other words , is there any ' 

economic life ' of tea plants ? Expert opinion differs as to the exact duration of the ' economic life' 

of the tea plants. However , there are scientific evidences to show the economic life of tea bush 

under normal condition is about 70 years.4 It is also pointed out that the concept of ' economic 

life' depends upon many variables like current prices of the produce and differences in yield of 

tropical plants of the same age apart from various crop management factors . P.K. Bardhan5 and 

others have developed a model and they arrive at the contention that the economic life of tea 

bushes is about 50 years . The economic life of tea plant keeping in view , P.C. Barooah6 in his 

report called for 2 per cent rate of re-plantation annually . The tea planters , however , advocated a 

higher rate of' replacement planting ' rather than replanting in order to avoid the loss of yield 

during the period in question . Replacement planting ' refers to planting of new tea bushes on 

additional land in lieu of an equal area of old bushes which are to be uprooted '. Thus the trend 

growth of replacement planting is reflected by the trend growth of area under tea plantation . The 

trend annual growth rate of area under tea is worked out only 0.83 per cent for India as against 5.77 

per cent for Kenya over the period 1961-90 ( Table 3.2 ). Considering the above cited observation 

on economic life of the tea plant inter alia the recommendation of replanting and comparing it 

with the annual area growth rate of tea plantation in India vis-a-vis that of Kenya one may 

reasonably assert that there would have been production function shifting effect in favour of 

Kenya leading to relative reduction in unit cost of production in Kenya. 

-L S. l\1onoharam , Indian Te,r : A 5rrategy for Development, S.Chand & Co. (Pvt) Ltd, New Delhi . 1974, p. 58 

5. P.K. Bardhan . Report ,,f Commission of Enquiry into Foreign Owned Plantations in Kerala. Part I , Govt. of 

Kerala. 1970. p. 22. 

6. SeeS. Monoharam , ln.::an Tea .·1 Strategy for Development. S.Chand & Co. (Pvt) Ltd. New Delhi, 1974. p. 59. 



Since labour occupies an important position in the cost structure singularly accounting for 

30 to 55 per cent of total cost in the_major tea exporting countries7 one may therefore, reasonably 

examine wage-productivity nexus for tea plantation in India vis-a-vis that of East Africa . 

G.K.Sarkar 8 in his study observed that the labour in African tea estates is expensive as compared 

to Asia but it is more efficiently utilised. The adoption of efficient methods in the field , factory , 

and for transport leads to considerable economies in labour use . And as a consequence per hectare 

labour requirement appears to be less than 2 labourers in East Africa ( particularly in Kenya ) as 

against about 3 labourers in India. From this internal economies of labour use along with higher 

rate of growth in yield recorded for Kenya and thereby higher growth of labour productivity 

therein one can arrive to the contention that East Africa in general and Kenya in particular has an 

edge over India in the cost of production per unit of tea output . One may raise question at this 

juncture that the above noted cost advantage leading to higher edge to international competition 

for Kenya becomes inoperative if the tea produces in India are differentiated from that of Kenya 

where India produces better quality of tea and fetch higher price in the international market. 

India produces black tea of which 78 per cent belongs to CTC and 21 per cent to orthodox 

Type9 
• Kenya also produces black tea in which 99 per cent belongs to the category of CTC. India 

faces stiff competition from Kenya and African countries in exporting CTC variety of tea. A team 

of expert10 in its report observed that climatic conditions are ideal for tea in most of East Africa , 

particularly to produce more or less uniform quality of tea throughout the year which is preferred 

by blenders . Thus , the possibility of producing better quality of tea in India vis-a-vis that of East 

Africa (particularly Kenya ) and thereby eroding the cost advantage enjoyed by Kenya is ruled out. 

From the above discussion one can arrive to the conclusion that the three factors namely , the 

7. The figures have been obtained from the Indian Tea Association Office in London. 

8. Sarkar ,G.K., Commodities and the Third World, Oxford University Press, 1983, pp.88-89. 

9. Barooah, H.P .. Tea Industry in India, Tea-tech 1993- Proceedings of the International Symposium' Tea Research 

Association, p. 32. 

10. Das .A. Philip. P, Subramaniam .S. Report on Marketing of Tea , The Consultative Committee of Plantation 

Associations . 1975 , p .62. 
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Table 7.16 (i): Average price of tea in terms of U.S. Dollar aver 1962-90 

Year India Sri Lanka 

1962 122 0.85 

1963 1.24 0.86 

1964 125 0.86 

1965 1.21 0.88 

1966 1.16 0.93 

1967 1.18 0.99 

1968 1.06 1.07 

1969 0.95 0.88 

1970 0.97 0.90 

1971 1.03 0.94 

1972 1.07 0.99 

1973 1.00 0.94 

1974 1 10 1.02 

1975 1.33 1.23 

1976 1.30 1.23 

1977 1.70 . ...2.05 -
1978 2.51 2.12 

1979 2.23 1.95 

1980 2.43 2 01 

1981 2.07 1.79 

1982 1.98 2.73 

1983 2.45 2.22 

1984 3.00 3.03 

1985 2.62 2.22 

1986 2.26 1.58 

1987 2.44 1.78 

1988 2.19 1.76 

1989 2.44 1.R5 

1990 3.02 2.2J 

Note : Figures available from 1962 onward. 

Table 7.16 (ii): Annual growth rate of average price in terms of U.S. Dollar 

aver 1962 -90 

Annual growth rate (simple exponential) 

Constant Growth rate r2 

India -0.1075 3.97* 0.6928 
(7.206) 

Sri Lanka -0.2901 4.16* 0.7304 
(8.552) 

Kenya -0.1889 3.20* l ,:; 5975 
(6.331) 

• Significant at 1 °,c level 

Figure 1n the parenthesrs rndrcates t - value 
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Kenya 

0.91 

0.94 

0.97 

0.93 

0.92 

0.89 

0.97 

0.97 

1.10 

0.90 

0.98 

0.93 

0.91 

1.18 

1.28 

2.47 

1.92 

1.78 

2.09 

1.79 

1.81 

1.84 

2.88 

1.84 

1.82 

i.46 

1.51 

1.61 

1.62 



younger age of plantation, economies in labour use, and the more favourable climate for tea have 

contributed to Kenya's supremacy over India in the cost of production of tea and thereby 

enhancing the competitive position of Kenya in the world tea trade. 

Average prices in terms of U.S. Dollar received by Indian, Sri Lankan and Kenyan tea in 

the world market are cited in Table 7.16 (i). Average annual growth rate of unit price (over 1962-

90) [shown in Table 7.16 (ii)]is worked out to be 3.97 per cent for India as against 3.20 per cent 

for Kenya and 4.16 per cent for Sri Lanka. It implies that both Kenyan and Indian tea have been 

able to generate , by and large , equal bargaining strength in the foreign markets in price 

realisation . Thus , considering the cost situation and price bargaining strength one can safely 

affirm that Kenya has an edge over India in respect of profitability in World tea trade. 

7.3.2 Export Taxes and Duties 

The imposition of various export taxes and other duties like central excise duty and state 

taxes puts an additional burden to Indian tea producers . In the face of strong competition in the 

foreign markets , particularly in the traditional markets, the export duty and excise duty cannot be 

passed on to the consumers and thus there would have been a part of the producer's cost. In the 

most East African tea exporting countries virtually no export taxes on tea are imposed. The 

Government of India abolished the export duty on tea in 1963 to encourage its export. But , 

thereafter , following the devaluation of Indian rupee on 6th June, 1966 the export duty was re

imposed . Again from 15th April, 1970 the Govt. of India abolished the export duty but at that 

time the central excise duty was enhanced to offset the loss of revenue (Table 7.17). 

Table 7.17: Rate ofExcise Duties on Tea in India (in paise per kg.) 

Zone 

Zone I Green tea 
Zone I Other tea 
Zone II 
Zone III 
Zone IV 
ZoneV 

Old rate 

10 
25 
40 
50 
55 
65 

Source : Tea Statistics, Tea Board of India . 
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New rates (w.e.f. 15.4. 70) 

10 
25 
50 
150 
100 
115 



All these taxes and duties imposed upon Indian tea from time to time as discussed above 

have added to further widen the producer's cost of tea between India and Kenya leading to 

increasing supremacy ofKenya over India in the situation of cost and thereby profitability. 

7 .3.3 Domestic Demand 

The most important reason for the decline of India's share to the world export appears to 

be the increasing pressure of domestic demand 11 • The domestic consumption and the proportion 

of production consumed in the domestic market over 1951 to 1990 for major tea exporting 

countries namely India, Sri Lanka, China, Kenya and East Africa are presented in Table 7.18. It 

reveals from Table 7.18 that domestic consumption of tea for India , China, Kenya and also for 

East Africa as a whole shows a notable upward trend with annual growth rate of 5.06, 4.10, 7.30 . 
and 3.81 respectively ( Table 7.19) . Sri Lanka , however , unveils an erratic behaviour in 

domestic consumption . Considering the sub-period growth of domestic consumption it is found 

that consumption demand for China is witnessed a spectacular growth in the first , third and fourth 

sub-period while that for Kenya in the third and fourth sub-period and for the whole of East Africa 

significant upward growth is recorded over second and third sub-period. ( Table 7 .19) . India is 

placed as unique in respect of growth of her domestic consumption demand . In case of India a 

monotonically increasing trend in consumption of tea with a good pace of growth is recorded for 

all sub-periods. Higher growth of domestic consumption does not , however , generate its negative 

impact on exportable surplus if the growth of production is adequate . China and Kenya are found 

to achieve glaringly higher rate of production growth (6.53 and 9.08 per cent respectively ) as 

discussed in Chapter ID while annual growth of output for India is noted barely 2.64 per cent . In 

view of relatively low growth rate of production and monotonically higher growth rate of domestic 

consumption for India the proportion of output absorbed in the domestic market has been 

continuously increasing over time (Table 7.18 and 7.20) leading to stagnation of exportable 

surplus over the entire period as mentioned earlier. The contrary is observed for China, Kenya and 

for the East Africa as a whole (Table 7.18 and 7 .20). Because of achieving higher output growth 

proportion of production absorbed in their respective domestic market has been decreasing over 

time which ha,·e contributed to increasing exportable surplus for those countries. In the report of a 

I I. The domestic consumption demands for the selected exporting countries have been calculated by deducting the 

quantity of export from production. 
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team of expert12 it has been rightly pointed out that the Indian tea producers have two-element 

interlinked marketing system : the Indian markets through which their teas reach the Indian 

consumers and the World markets through which their teas reach the overseas consumers. And 

India is unique among tea producing countries in having this two-element structure with a 

significant domestic market of her own. This fact is recognised by the tea trade in terming the 

domestic market as a " cushion" or " cushioning factor " which protects the producers from the 

worst impacts of fluctuations in the international markets . This buoyant domestic market creates 

advantage to the Indian producers . In view of increasing competition in the international markets 

and thereby inability on the part of the Indian producers to pass on the excise duties and other 

taxes to the overseas consumers , they successfully can pass on this burden to domestic consumers 

through increasing retail prices . This aspect of temporal price variability of tea in the domestic 

markets has been dealt with in the subsequent chapter. 

7.3.4. Exchange Rate 

One may argue that the substantial devaluation of Indian rupee in 1966 might have reduced 

the relative profitability of sale in the domestic market and thus created the incentive to export. 

This argument is valid only when similar trade strategy of currency devaluation is not followed by 

the others .But this was not happened . The devaluation of Pound Sterling in 1967 had partially 

reduced the expected export incentive . The devaluation of currency by Sri Lanka at about 30 per 

cent in 1967 had further contributed adversely to the export incentive of Indian tea. In addition to 

the above factor one can safely assert , particularly in the Indian context of continuous growing 

domestic consumption , that the devaluation can only temporarily reduce the relative profitability 

of domestic sale because in absence of curbing domestic consumption the diversion of tea from 

internal market to the export market will lead to raising the price in the former and thereby altering 

the relative profitability in favour of the domestic sale. Thus the argument of enhancing tea export 

by devaluing the rupee as made in mid-sixties is ruled out. Similar impact on tea export has also 

been experienced in case of further devaluation of Indian rupee in 1992. The continuous increase 

in domestic consumption and enhancing the proportion of output absorbed in the internal market 

from 1992 onwards have been highlighted in Table 7.21. 

12. Das ,A, Philip. P. Subramaniam .S. Report on Marketing of Tea , The Consultative Committee of Plantation 

Associations. 1975 . p .6. 
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Table: 7.18 ·Consumption of tea (in thousand metric tons.) and its share (percentage) to total production 

INDIA SRI LANKA CHINA KENYA EAST AFRICA WORLD 
Year Consumption Consumption Consumption Consumption Consumption Consumption Consumption Consumption Consumption Consumption Consumption Consumption 

as percentage as percentage as percentage as percentage u percentage as percentage 
of production of production of production of production of production of .._ · 

I 2 3 4 5 6 7 8 9 10 11 12 13 
1951 79.40 27.82 9.60 6.49 12.70 80.89 2.20 32.29 9.50 56.59 182.80 28.57 

1952 90.50 32.47 1.00 0.69 6.80 91.76 1.90 27.86 8.90 53.55 234.30 35.98 

1953 51.70 18.54 3.40 2.18 10.00 88.20 2.30 39.46 8.40 54.57 194.00 29.18 

1954 92.30 31.23 2.40 1.44 19.10 79.26 2.50 31.19 9.60 47.33 234.20 32.18 

1955 141.00 48.52 8.10 4.70 31.80 70.55 2.70 30.90 10.40 47.95 318.00 41.46 

1956 71.20 32.06 12.50 7.33 37.60 68.80 2.10 21.57 11.20 45.52 247.60 31.80 

'J• 1957 104.00 33.46 13.60 7.54 37.20 66.66 1.80 18.02 9.90 40.35 284.20 36.13 

1958 95.70 29.45 1.10 0.58 44.90 68.77 2.30 19.87 12.80 44.73 292.00 34.35 

1959 111.70 34.26 13.50 7.20 46.30 69.72 2.00 16.14 12.80 40.70 332.60 38.31 

1960 128.00 39.86 11.30 5.73 41.30 73.99 2.90 21.20 7.60 22.43 428.70 44.74 

1961 148.1 41.79 13.4 6.49 125.7 80.27 1.4 11.11 2.2 6.04 503.20 47.94 

1962 134.9 38.91 7.0 3.31 128.5 8l.S9 3.2 19.51 5.4 13.40 466.20 45.18 

1963 122.7 35.43 13.0 5.91 129.8 81.94 2.2 12.15 2.6 6.31 422.00 42.39 

1964 162.0 43.49 12.0 5.49 130.2 81.99 2.7 13.37 2.7 6.00 561.00 49.64 

1965 167.0 45.58 40 1.75 128.0 80.60 3.0 15:07 3.9 8.30 687.70 53.52 

1966 1878 49.95 22.3 10.03 128.0 80.60 1.7 6.69 2.8 4.76 578.80 50.52 

1967 187.8 48.80 4.2 1.94 131.0 80.86 3.1 13.60 10.2 15.94 596.30 49.40 

1968 202.7 50.36 16.1 7.16 132.0 79.04 1.4 4.70 4.7 6.83 626.30 50.14 

(Continued) 
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Table 718 Continued 
1 2 3 4 5 6 7 8 9 10 II 12 

1969 224.9 57.14 18.2 8.29 134.0 79.29 2.3 6.37 4.7 5.92 471.20 

1970 210.5 51.03 3.9 1.84 135.0 76.70 5.1 12.41 10.8 12.48 548.30 

1971 233.5 . 53.62 17.0 7.80 127.0. 10.55 2.0 5.51 7.2 . 8.63 438.70 

1972 257.8 56.53 23.5 11.01 136.9 74.0 6.0 11.26 13.0 1.81 512.70 

1973 288.8 60.13 5.7 2.70 138.9 73.49 5.1 9.01 12.4 10.81 531.80 

1974 278.9 56.98 19.0 9.31 126.4 66.53 3.8 7.12 11.4 10.25 517.00 

1975 219.0 50.10 1.3 0.61 149.7 70.95 4.1 7.23 10.7 9.32 532.80 

1976 178.2 34.82 6.9 3.34 171.8 73.73 2.6 4.19 7.3 6.09 540.40 

1977 326.7 58.73 23.1 11.07 170.2 67.54 16.1 18.65 23.1 15.41 911.80 

1978 387.8 68.78 6.4 3.22 181.1 67.57 8.4 8.99 14.0 9.13 959.30 

1979 344.2 60.29 19.0 9.20 170.2 61.44 5.3 5.34 10.2 6.73 968.10 

1980 345.2 60.65 6.9 3.60 195.8 64.45 15.1 16.80 18.4 13.29 988.60 

1981 319.2 56.96 27.3 12.99 250.5 73.10 15.3 16.83 18.8 13.38 1031.70 

1982 387.8 69.16 77.5 41.09 291.2 73.35 16.2 16.87 23.3 15.20 1126.30 

1983 373.3 64.16 22.2 12.33 275.6 66.80 19.1 15.96 15.9 9.32 1181.10 

1984 422.9 66.09 5.0 2.39 286.2 69.10 25.0 21.51 33.5 19.10 1266.00 

1985 442.2 67.39 17.7 8.22 295.4 68.33 21.1 14.34 31.3 14.96 1335.40 

1986 417.7 67.28 5.1 2.40 288.5 62.65 26.8 18.70 26.7 13.31 1306.00 

1987 463.4 69.65 11.8 5.50 333.7 65.69 20.8 13.35 23.6 11.48 1368.80 

1988 499.0 71.28 8.5 3.72 347.1 63.64 25.9 15.78 32.8 14.77 1434.60 

1989 483.4 70.25 4.2 2.02 330.3 61.75 17.4 9.63 23.5 9.72 1329.00 

1990 511.3 70.98 18.9 8.07 334.7 61.97 17.4 8.83 16.9 6.52 1341.30 

Note: For China data on productin for 1981-90 is obtained from Tea Statistics of Tea Board oflndia. But prior to 1981 it is obtained by interpolation from the data given with certain interval of time in 
the article cited under foot note 7 of Chapter II. 
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44.45 

41.34 

39.33 

42.78 . 

42.95 

41.42 

41.53 

40.70 

53.06 

54.41 

53.23 

53.50 

54.75 

57.86 

51.50 

57.73 

58.35 

57.28 

58.37 

54.00 

54.40 

52.91 



Table 7.19: Annual growth rate of consumption of tea over 1951-90 and its sub-periods 

• Simple exponential growth rate 

l Country 

Constant 1951-90 

India 4.3056 5.06** 

{21.837) 

Sri Lanka 1.7024 2.41 

(1.983) 

China 4.1649 4.10** 

(21.718) 

Kenya 0.1035 7.30** 

(10.884) 

East Africa 1.5699 3.81** 

( 4.921) 

F1gure m the parenthesiS md1cate t-va1ue. 
•• Significant at 1% 
• Significant at 5% 

r> 

0.9262 

0.3938 

0.9254 

0.7571 

0.3892 

Constant 1951-60 

4.2339 5.60** 

(3.668) 

0.92625 13.36 

(1.663) 

3.9787 8.03** 

(9.017) 

0.7764 0.17 

(0.512) 

2.5529 -.8.88* 

(-2.1767) 

Kinked exponential growth rate 

1961-70 1971-80 1981-90 R• 

6.17** 4.05** 4.44•• 0.9248 

(5.397) (3.586) (3.33 I) 

-1.31 5.15 -4.92 0.4717 

-(0.218) (0.867) (-0. 700) 

0.60 5.01** 5.91** 0.9610 

(0.898) (7.611) (7.594) 

1.32 16.27** 6.80* 0.8564 

(0.522) (6.537) (2.312) 

1.43** 11.69** 3.00 0.6007 

(3.893) (3.873) (0.840) 



Table 7.20 : Annual growth rate of consumption share to total production of tea over \951-90and its sub-periods 

Simple exponential growth rate 

Country 

Constant 1951-90 

India 3.3513 2.53 .. 

(10.924) 

Sri Lanka 1.1294 1.81 

(1.494) 

China 4.4065 -0.59** 

(-5.685) 

Kenya 2.9862 -1.92* 

(-2.713) 

East Africa 3.3929 -3.57** 

(- 4.164) 
.. 

F1gure m the parenthesis mdicates t-value. 
u Significant at 1% level 
• Significant at 5% level 

r2 

0.7585 

0.0554 

0.4596 

0.1623 

0.3134 

Kinked exponential growth rate 

Constatn 1951-60 1961-70 1971-80 

3.2386 3.59* 3.83 .. 1.02 

(2.425) (3.452) (0.935) 

0.6355 9.43 -2.21 6.59 

(1.165) (-.364) (1.102) 

4.4116 -1.06 0.53 -1.53 .. 

(-1.606) (1.070) (·3.152) 

3.6745 -8.62. -9.22 .. 6.98** 

(·2.541) (-3.627) (2.782) 

4.5792 -18.01 -8.35** 6.17* 

(-4.639) (-2.870) (2.150) 

1981-90 R• 

2.15 0.7690 

(1.6651) 

-6.36 .4081 

(-.898) 

-0.51 0.4936 

(-.882) 

0.02 .5502 

(-.0062) 

-1.92 .6693 

(-.567) 



Table 7.21 : Proportion of output consumed in the domestic market of India over 1991-1996 

Year Consumption Production Proportion of output 

(Thousand kg) (Thousand kg) consumed(%) 

1991 520,000 721720 72.05 

1992 540,000 713358 75.69 

1993 560,000 733726 76.32 

1994 580,000 729317 79.52 

1995 595,000 758740 78.42 

1996 618,000 771684 80.08 
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C HAP T E R - VIII 

TEMPORAL PRICE VARIABILITY OF INDIAN TEA 

Trend of export of Indian tea in the foreign markets vis-a-vis increasing competition 

faced by it in the international market has been explained in the preceding Chapter. The factors 

causing relatively adverse position of Indian tea in the international trade as compared to its 

major rival tea producing countries and the advantage of Indian tea manufacturers enabling 

them to successfully pass on additional production cost to the domestic consumers through 

increasing prices by taking opportunity of the buoyant internal market are explained in 

Chapter vn . The objective of this Chapter is to examine the temporal price behaviour of tea 

in the domestic market to verify the contention that the domestic market acts as a cushion to 

protect Indian tea producers from worst impact of international markets as mentioned earlier . 

This entails a study of trend and fluctuation of tea prices in the home market. 

8.1 Trend Growth of Tea Prices 

Data on tea prices in world market and that for Calcutta and All India auction as 

available from the Tea Statistics compiled by Tea Board of India have been used as 

representative prices. Trend growth in money prices of Indian tea in the global markets and 

that in the domestic market are shown in Table 8.1 and Table 8.2 respectively. 

Annual growth in price of Indian tea in world market during the period 1962-90 is 

recorded nearly 4 per cent as against over 7 per cent in the home market . Annual price data 

are furnished in Appendix Table 8.1A, Table 8.2A and Table 8.3A. It is an indicative of 

arbitrage by the Indian tea manufacturers (traders) in directing the sale to the home markets. 

One may argue at this juncture that the substantial devaluation of Indian rupee in 1966 and 

thereby increasing the value of U.S. dollar in relation to Indian rupee creates an iota of doubt 

to the above observation. In view of this , a comparison of growth of Indian tea prices after 

1966 in the world market seems to be meaningful. For this purpose annual growth of tea 

prices in both global and home markets over the period 1971 - 90 has also been worked out . 

Remarkably higher gro\\1h of Indian tea price in the home market as compared to that in the 

world market from 1971 onwards as revealed from Table 8.1 and Table 8.2 has affirmed the 

above contention of arbitrage by Indian tea manufacturers (traders). 

1155) 
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Table 8.1 : Trend and simple exponential growth of average price of Indian tea in the foreign markets 
expressed in terms of U.S. Dollars 

Country Constant Trend r2 Annual r2 Annual 
growth rate growth rate 
1962- '90 1971 - '90 

India 0.7370 0.0690 0.6930 3.97 0.7452 5.16 
(7.809) (7.80) 

Tread equation : Growth equation : 

r2 

0.7847 

Y1= a+bt, b = Trend value Log Y1 = a+bt, b = Growth rate 

Data available from 1962 

Table 8.2 : Annual growth rate of money price of tea at Calcutta auction and at all auction centres in 
India taken together, over 1961 - 1990 and its sub- periods. 

Simple exponential growth rate Kinked exponential growth rate 

Auction Centre Constant 1961-90 

Calcutta 1.2600 7.86** 
(20.952) 

All India 1.2888 7.32** 
(19.843) 

Fig. in the parenthesis Indicates t-values 
•• Significant at 1% level 
• Significant at 1 0% level 

r2 Constant 

0.9401 1.6048 

0.9636 1.5914 

1961-70 1971-80 1981-90 

2.33* 9.83** 9.15** 
(1.988) (11.032) (8.915) 

2.56* 8.73** 8.91** 
(2.049) (9.211) (8.161) 

R2 

0.9672 

0.9574 



Now the question comes to the fore whether such direction of trade towards home 

market depresses the relative price of tea and thereby traders' profit. With the assumption of 

proportional variation in production and marketing cost over time the trend in relative price of 

tea may plausibly be taken as an indicator of profitability . The trend growth of relative price of 

tea in relation to the prices of all commodities ( tea price deflated by all commodity price 

index) as well as in relation to prices of food articles ( tea price deflated by food price index) 

have been calculated and presented respectively by Table 8.3 and Table 8.4 . An increasing 

trend in relative price of tea from 1971 onwards as observed in Table 8.3 and Table 8.4 is an 

indicative of increasing trend of relative profitability through sale in the domestic market. 

Higher growth rate of internal consumption demand for tea in comparison with that of supply 

as elicited from preceding discussion has led to higher relative price as delineated in above 

Tables. 

8.2 Year-To-Year Variation in Tea Prices 

Increasing trend of profitability and thereby creating incentive to manufacturers (traders) 

to trade in the home market on continual basis cannot be affirmed only by the increasing trend 

of relative prices noted above without accounting for the variability of year -to- year price 

movement . The method adopted in Chapter m in estimating instability has also been used in 

this Chapter . In addition to this, other three commonly used methods for measuring year - to -

year changes in prices have also been adopted for the present study to estimate instability in 

year-to- year variability of tea prices. 

In the first method, differences in prices are calculated for each pair of consecutive years 

and expressed as percentages of the higher of each pair of figures . The simple average of all 

the percentages thus obtained, irrespective of sign, is taken as the magnitude of price 

fluctuation over the whole period considered. This method has been frequently used by the 

U.N'. The second method involves subtracting the annual price from the price ofthe preceding 

year, computing the standard deviation of these changes for the period and expressing the 

standard deviation as a percentage of the average price. The percentage figure thus obtained is 

taken as the measure of fluctuation for the whole per-iod . This measure is often used by the 

I. For detail. see U.N. Secretariat./nsrability of Export Market of Underdeveloped Countries. New York. 1952. 

p.77. 
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Table 8.3 : Annual growth rate of relative price of tea ( money price deflated by all commodity price index) at 
Calcutta auction and at all auction centres in India taken together, over 1961 -1990 

Auction CentrE 

Calcutta 

All India 

Simple eXPOnential growth rate 
Constant (1961 - 90) r2 

-1.5826 -0.098 0.0024 
(- 0.261) 

-1.5538 -0.640 0.0985 
(- 1.749) 

Fig. in the parenthesis indicates !·values 
•• S lgnlflcant at 1"' level 
• Significant at 10"' level 

Kinked exponential growth rate 
Constant (1961 -70 (1971 - 80) 

-1.2775 - 4.80*** 0.980 
(- 3.838) (1.028) 

-1.2908 - 4.57*** -0.120 
(- 3.599) (-0.126) 

(1981- 90' 

2.020* 
(1.847) 

1.78 
(1.602) 

Table 8.4: Annual growth rate of relative price of tea ( money price deflated by food price Index) at Calcutta auction and at all 
auction ·centres in India taken together, over 1961 - 1990 and its sub- periods. 

__ Auction Centre 

Calcutta 

All India 

SimPle e,tDOnential growth rate 
Constant (1961- 90 r 

-1.7539 0.22 0.0095 
(0.518) 

- 1.7251 -0.33 0.0233 
(- 0.817) 

Fig. In the parenthHialndlcatea t-valuea 
.. Significant at 1% level 
• Significant at 5% level 

Constant 

- 1.3512 

-1.3646 

Kinked eXPOnential growth rate 
(1961 - 70) (1971 - 80' (1981 - 90) R2 

- 6.36* 2.92* 1.12 0.4920 
(- 5.020) (3.038) (1.013) 

- 6.13* 1.83** 0.88 0.4430 
(- 4.832) (1.894) (0.796) 

R2 

0.3832 

0.3918 



U.S.Department of Agriculture2
• J.D. Coppock3 has used another measure of instability which 

also provides allowance for the removal of trend factors. The computation procedure for his 
method, described as the log variance method, is as follows: 

Let Pt be the price coefficient in year t; N the number of years; P the simple arithmetic 

mean of the logarithmic differences between Pt and Pt + 1· Pt + 1 and Pt + 2 and so on; and 
Ytog, the logarithmic variance of the series. Then 

Pt+1 

Ytog = -------
N- 1 

and the Coppock instability index= [(anti log ~g -1)] X 100 

The indexes of instability in tea prices, both for absolute and relative prices, under four 

alternative measures stated above are cited in Table 8.5 . In case of Boyce's measure the 

instability of money prices for all auction centres are found statistically significant . But for 

relative prices, whatever be the deflator , instability in temporal price variation is not noted 

significant (Table 8.5). Of the other three measures, the instability estimate by U.N. measure 

is worked out to be lowest irrespective of types of price and centres of auction. The degree of 

instability obtained by U.N. method for absolute and relative prices at the three auctions is 

noted very low ranging from 10.5 per cent to 16 per cent. According to U.S.D.A. method it 

varies from 14 to 23 per cent and from 15 to 25.5 per cent by Coppock method. The degree of 

instability in wholesale prices of tea as worked out by alternative methods noted above 

highlights the fluctuation with low or at least with moderate ( tolerable) amplitude. From 

foregoing discussion on analysis of price trend of Indian tea in home and abroad inter alia 

relatively low degree of instability to inter-year variability of Indian tea prices in the home 

market one cannot refute the proposition that the domestic market in acting as a cushion to 

2. See for instance. Shuffet. D.M, The Demand and Price Structllre for Selected Vegetables, Technical Bulletin 

No. 1105, U.S.D.A, Washington D.C. 1954, p. 23. 

3. Coppock. J.D. International Economic Instability, McGrow- Hill. 1962. p. 24. 
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Table 8.5: Instability in tea prices 

1. Calcutta auction money prices 
over 1961 - 90 

2. All India money prices 
over 1961 - 90 

3. Calcutta auction prices deflated by 
all comodity price index with base 
1981 -82 = 100 over 1961 - '90 

4. All India price deflated by 
all comodity price index with base 
1981 -82 = 100 over 1961 - '90 

5. Calcutta auction price deflated by 
food price index with base 
1981 -82 = 100 over 1961 - '90 

6. All India price deflated by 
food price index With base 
1981 -82 = 100 over 1961- '90 

7. Money prices of Dooars's tea at 
Siliguri auction over 1981 - '93. 

8. Money prices of Dooars's tea deflated 
by all comodity price index (with base 
1981 -82 = 100) over 1961 - '90 

9. Money prices of Dooars 's tea deflated 
by food price index (with base 
1981 -82 = 100) over 1961 - '90 

Fig. in the parenthesis indicates t-values 
* Significant at 5% level 

Coppock 
instability 

index 

16.10 

16.30 

16.80 

15.14 

25.10 

25.58 

20.91 

21.97 

23.91 

Method used Method used by Boyce's 
by U.S dept. United Nations measure 
of agriculture 

23.06 10.58 - 0.0026* 
(- 2.329) 

23.02 10.54 - 0.0021* 
(- 2.305) 

15.78 11.42 -0.0002 
(- 0.135) 

14.14 10.40 0.0003 
(0.280) 

22.83 14.31 0.0027 
(1.016) 

22.55 13.83 0.0029 
(1. 087) 

18.62 14.82 - 0.0035* 
(- 2.033) 

20.01 14.76 -0.0030 
(- 0.875) 

21.92 16.15 -0.0006 
(-0.181) 



protect Indian tea producers ( traders) from worst impact of keen competition of the foreign 

market. 

8.3 Seasonal Price Variability of Tea 

Seasonal price behaviour is a regularly repeating price pattern that is completed every 

twelve months. Such regular pattern arises from seasonality in demand, seasonality in supply 

and marketing or a combination of the two . Seasonal variation in demand for tea is not 

reported by any researcher. Thus seasonal price pattern of tea, had there been anything, is to 

be caused by seasonality in supply and marketing. The seasonality in production in North 

Indian gardens is recorded. From the end of February production begins and gradually it gets 

momentum and reaches to the peak in June . This seasonality in production of tea is visualized 

for the gardens where production is fully dependent upon rainfall. In view of predominance of 

rainfed production system prevailing in Dooars (noted earlier in Chapter- V) the seasonality 

in production of tea as outlined above may reasonably be conceded to . With the above 

background of seasonality in production this section examines its impact on seasonal price 

behaviour of made tea with particular reference to Dooars. 

The seasonal pattern is analysed by construction of seasonal index numbers. Four 

methods are generally used to arrive at seasonal indices from monthly data considering the 

total of index numbers for 12 months is 1200, average being 100. Out of four methods, 

namely (i)Simple Average Method (ii) Ratio-to-Trend Method, (iii) Ratio-to-12 Month 

Centred Moving Average Method, and (iv) Link Relative Method the Ratio-to-12 Month 

Centred Moving Average Method appear to be the best as argued by Acharya and Agarwal4 

For the present purpose seasonal indices of prices have been worked out by adopting the Ratio

to-12 Month Centred Moving Average Method5 • By utilizing the monthly wholesale prices of 

made tea at Siliguri auction over the period 1981-956 separately for leaf, dust, and combined 

grade are shown by Table 8.6 through Table 8.8. Adjusted seasonal indices for the month of 

January to December shown in the last row of the above Tables for leaf, dust as well as their 

4. Acharya S.S and Agarwal. N.L,_Agricultural Prices -Analysis and Policy. Oxford and IBH Publishing Co. 

Pvt. Ltd .. 1994, pp. 123- 136. 

5. For detail procedure of estimate one may see Page No. 129-134 of the above book. 

6. 6. Monthly wholesale price data of made tea for Dooars region were available only from 1981 onwards. 
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Table 8.6: Monthly price Indices and seasonal price indices of made tea (leaf grade) ofthe selected gardens for the period 1981 -95 

Year January February March April May June July Auaust SeDtembet October November December Total 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1981 - - - - - - 101.80 100.60 101.30 108.10 107.70 101.90 -
1982 100.60 92.10 87.70 90.30 101.00 108.00 105.30 103.10 99.80 97.70 92.60 89.20 -
1983 92.10 102.10 90.80 100.00 111.30 114.60 87.70 92.60 99.70 107.90 121.90 111.50 -
1984 97.30 80.40 81.10 97.80 111.70 115.20 112.20 108.70 92.70 103.70 108.70 106.80 -
1985 103.60 88.80 76.30 82.10 107.70 113.10 108.10 102.20 85.40 89.50 98.90 111.20 -
1986 104.50 98.60 73.80 98.50 105.70 106.40 97.60 92.30 99.30 109.60 108.70 106.50 -
1987 101.80 97.60 89.60 103.80 101.80 103.70 99.80 102.40 102.40 103.40 99.70 95.20 -
1988 95.90 92.30 89.70 101.60 103.30 115.50 102.10 94.60 91.70 91.50 91.40 94.90 -
1989 102.90 97.10 95.70 95.80 96.70 99.00 99.00 102.10 116.70 104.60 99.00 90.90 -
1990 102.40 107.50 99.20 111.90 108.40 105.70 96.20 92.60 93.60 104.50 99.70 100.30 -
1991 99.90 89.10 83.10 110.40 111.90 110.10 110.80 105.70 98.70 94.30 90.40 92.20 -
1992 89.60 85.90 81.30 123.10 112.10 112.50 103.50 91.50 87.10 89.80 89.60 93.50 -
1993 104.10 119.40 104.60 106.20 108.20 105.00 97.20 98.50 96.70 98.80 107.10 116.00 -
1994 110.80 86.70 72.00 106.20 101.60 103.40 96.30 96.80 93.20 91.10 93.80 101.30 -
1995 110.10 98.70 82.30 104.00 102.20 104.70 - - - - - - -

Total 1415.60 1336.30 1207.20 1431.70 1483.60 1516.90 1417.60 1383.70 1358.30 1394.50 1409.20 1411.40 -
Average 101.11 95.45 86.29 102.26 105.97 108.35 101.26 98.83 9i.M 99.61 100.68 100.81 1197.64 
Adjusted 
average 101.31 95.64 86.48 102.46 106.18 108.56 101.48 99.02 97.21 99.81 100.88 101.01 1200.00 
seasonal 
index 



Table 8.7 : Monthly price indices and seasonal price indices of made tea (dust grade) of the selected gardens for the period 1981 - 95 

Year January February March April May June July August Septembe October November December Total 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1981 - - - - - - 104.50 100.70 104.50 110.90 110.00 106.60 -
1982 103.30 86.00 86.70 77.80 98.10 110.90 108.90 104.70 101.20 97.00 93.00 91.60 -
1983 92.90 105.50 86.80 89.20 116.30 122.10 92.10 94.20 102.70 108.10 122.10 110.20 -
1984 94.80 74.20 76.00 66.50 113.10 121.80 116.70 109.70 91.20 106.00 114.60 114.10 -
1985 105.80 86.20 80.40 66.60 100.30 118.60 111.60 104.60 80.70 85.90 108.00 119.30 -
1986 119.70 69.30 95.10 67.20 67.20 117.40 108.10 97.50 109.50 122.00 112.20 109.60 -
1987 104.00 92.00 80.50 90.90 103.00 102.80 104.40 104.40 104.10 105.00 104.10 99.70 -
1988 102.50 91.40 91.70 86.60 105.10 103.80 108.90 99.90 96.40 95.10 93.40 94.90 -
1989 100.40 93.40 90.90 83.20 101.40 100.40 102.40 105.20 119.80 104.60 98.00 93.20 -
1990 104.40 106.80 91.80 113.40 113.50 106.70 94.20 89.20 93.70 101.00 103.50 104.40 -
1991 107.90 81.80 92.90 81.10 116.30 114.30 115.20 108.20 103.00 96.50 90.90 92.20 -
1992 90.40 81.50 67.90 112.50 122.10 120.80 107.50 92.70 88.50 85.90 88.00 95.30 -
1993 107.40 120.30 95.80 113.40 109.10 107.60 98.30 97.90 94.60 90.50 107.60 118.90 -
1994 116.00 88.60 63.70 88.10 116.10 108.40 99.80 99.80 91.70 89.90 96.00 107.60 

1995 114.30 95.00 70.30 74.40 110.40 108.90 - - - - - - -

Total 1463.80 1272.00 1170.50 1230.90 1492.00 1564.50 1472.60 1408.70 1381.60 1398.40 1441.40 1457.60 

Average 104.56 90.86 83.61 87.92 106.57 111.75 105.18 100.62 98.68 99.88 102.96 104.11 1196.70 

Adjusted 
106.86 112.06 105.47 100.90 98.95 100.16 103.24 104.40 1200.00 average 104.85 91.11 83.84 88.16 

seasonal 
Index 



Table 8.8 : Monthly price indices and seasonal price indices of made tea (leaf and dust combined) of the selected gardens for the period 1981 - 95 

Year January February March April Mav June Julv August Sept em be October November December Total 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1981 - - - - - - 103.00 101.10 102.60 109.40 108.90 103.70 -
1982 101.00 89.40 87.10 84.40 100.90 109.40 106.80 103.90 100.60 96.90 92.80 89.90 -
1983 92.30 103.40 88.10 97.80 113.00 117.20 89.30 93.20 101.00 107.90 122.60 110.90 -
1984 95.80 77.10 78.50 94.50 112.70 117.70 113.90 109.70 92.70 104.80 110.70 109.20 -
1985 103.70 86.20 76.60 78.00 105.90 114.80 109.40 103.10 84.40 88.40 101.40 113.10 -
1986 105.20 97.90 79.60 89.10 92.90 109.70 100.30 93.80 102.30 113.10 109.80 107.60 -
1987 102.40 95.60 85.00 102.20 102.60 103.80 100.60 103.00 101.80 104.30 100.80 96.60 -
1988 98.10 93.00 90.40 98.40 105.00 105.80 104.20 96.50 93.40 93.00 92.60 95.60 -
1989 102.10 95.80 93.40 93.90 96.90 99.60 100.00 103.00 117.70 104.70 99.00 91.60 -
1990 102.90 107.20 95..90 112.80 109.80 106.10 95.90 92.00 9~t.10 ..;, 104.70 101.10 101.70 -
1991 100.70 87.40 76.90 108.50 113.80 111.80 112.10 106.70 99.80 94.80 90.90 92.80 -
1992 90.00 84.60 75.10 122.70 113.60 114.60 104.60 92.10 87.20 89.10 89.60 94.10 -
1993 104.80 119.50 101.20 108.00 108.80 105.70 97.40 98.20 96.20 . 97.40 107.00 116.70 -
1994 116.60 86.90 70.00 104.60 104.00 104.40 97.20 96.90 92.80 90.60 94.00 102.70 -
1995 111.20 97.80 78.90 98.50 103.90 105.60 - - - - - - -

Total 1315.60 1224.00 1098.00 1294.90 1379.90 1420.60 1434.70 1393.20 1366.60 1399.10 1421.20 1426.20 -
Average 101.20 94.15 84.46 99.61 108':1-s- 109:28 102.48 99.51 97.61 99.93 101.51 101.87 1197 76 

Adjusted 
average 101.39 94.33 84.82 99.79 108.35 109.48 102.87 99.70 97.79 100.12 101.70 102.08 1200.00 

seasonal 
Index 
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combined grade unveil no significant variation in prices over months. However, lowest price 

recorded in March (off season) and highest price in June (peak season ) is likely to be perverse 

which needs explanation. Two analogous but differentiated in amplitude of in seasonal price 

variability behaviour are identified from the Table 8.6 through Table 8.8. Firstly, there is 

noted a little soaring of price from October onwards which is continued upto January and 

thereafter a sharp dwindling and reaching to the trough level in March. And secondly , after 

attaining the trough level in March price increases with a greater pace and thereafter declines 

relatively less sharply upto October. In the first phase gradual soaring of price from October 

onwards to January (lean season) appears to be normal pattern while sharp decline thereafter 

in February and March, at the end of the lean season, seems to be perverse. Tea is a beverage 

the price of which largely hinges upon its quality parameters, the aroma is most important of 

them. The longer the time commodity is retained for future sale the higher will be the degree 

of deterioration in quality and thereby lower price is realised. Thus, the attempt would have 

been made on the part of the manufacturers or traders to deplete the old stock before the new 

crop comes in. Moreover, fresh stock of products from South India used to reportedly compete 

with the old crop of North during the lean season in North India. These factors might have 

reasonably contributed to form notably lower price in February and the lowest in March. In 

case of second phase a relatively sharp increase in price from April to June and thereafter 

decline may reasonably be ascribed to the quality of the product because of the fact that better 

quality leaf (crop) is harvested in pre-monsoon and in early monsoon period which extends 

from March to June and thereafter during peak monsoon period leaf quality is decelerated. The 

seasonal price patterns of made tea both for leaf and dust and also for combined of the two 

have also been depicted by graphical presentation in Fig. 8.1. 

From the above discussion one can arrive to the conclusion that tea is a commodity which 

is free from regularly marked seasonal price fluctuations. This is due to its intra-year storage 

capacity and the highly organised character of the tea trade and industry bent upon distributing 

the product evenly throughout the year. Observed seasonal price variability with smaller 

amplitude is, however, explained by inventory variation and quality factors of made tea. 
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CHAPTER -IX 

COST OF PRODUCTION OF GREEN LEAF AND MADE TEA 

This chapter purports to find out cost of production per unit area and per unit of green leaf 

output as well as their structural composition of the selected gardens in order to examine the 

variability of cost and cost structure, if any, between the gardens of different size categories 

and ownership types . The cost of manufacturing per unit of output of made tea for the selected 

gardens , their structural composition and variability with respect to size and ownership 

category are also analysed in this chapter. The principal objective of this chapter is to highlight 

the cost and cost structure of tea production and to examine the scale economy , whether 

operative therein, by comparing the cost situations of the selected gardens. 

9.1 Concepts of Cost Used in the Present Study 

In the short run cost has been classified into prime and overhead category. Accordingly, in 

Farm Management Study crop cost for an owner operated farm is classified into cost A 1 , Cost 

B and Cost C 1 .Cost A 1 is defmed as out of pocket expenses and hence it includes all items of 

costs paid out by the farmer. Cost B is worked out by adding imputed value of rent of owned 

land and interest on fixed capital with Cost A 1· And cost C is calculated by adding cost of 

family labour with cost B . The concept of prime cost in the short run for any seasonal crop has 

been subsequently developed and designated as cost D 2 . defined as cost A 1 exclusive of land 

revenue and cesses plus imputed value of family labour. 

For a perennial crop like tea the concept of short run cost as adopted in Farm 

Management Studies has little relevance. Considering longer time horizon for a perennial crop 

like tea cost can aptly be classified as recurring and non-recurring cost. The recurring cost is 

defined to include all items for operation and maintenance of farm and factory while non

recurring cost includes the items of investment either replaceable er renewable at longer time 

interval. In the leaf production of farm sector labour used in all operations , manure and 

fertilizers , plant protection chemicals and other petty items which are required for day-to-day 

fann operations are the items of recurring cost. In manufacturing sector the items like labour 

I. 1\.ahlon. A.S. and Singh. J.: .Economics of Farm Management in India- Theory and Practice. Allied Publishers 

Ltd .. New Delhi. 1992. pp. 8R- 90. 

1\.rishnaji. N. 'State Intervention and Food Grain Prices'. Social Scientist. Jan.- Feb. ( Special No).l975, p. 85 

(1671 



used in all operations, fuel for operations of machinery, repair and maintenance cost of 

machinery, and other petty items for day-to-day operational requirement are the components 

of recurring cost while digging of drains and land shaping for garden development , cost of 

planting material for tea and shade trees , construction of buildings for factory and farm , 

installation of machinery etc. are the items of non-recurring cost . It is, therefore, necessary to 

account for both recurring and non-recurring type of cost to work out cost per unit area and 

per unit of output. Now the question comes as to how the cost at any point of time is to be 

worked out where flow of costs ( recurring costs ) are involved over a life time of investments 

made during establishment and subsequent stages of development of a garden ( non-recurring 

costs ) . This type of problem is dealt with the help of principle of compounding or discounting 

which is generally used for analysis of any investment project. All future flows of recurring 

expenditure incurred over the average life time of initial non-recurring expenditure are 

converted into present values at the base period by discounting at an appropriate 

discount rate and by summing them with initial investment cost to obtain total cost for the 

entire life time with reference to base period point of time. This procedure of working out total 

cost can be expressed by notational form as in the following. 

n R, 
= Nc+:L 

t=l (l+r) 1 

Where, Nc = non-recurring cost, 

R, = recurring cost at timet, ( t = 1 , 2, .......... , n ), 

r discounting rate , and 

Tc = total cost. 

Total cost thus obtained over the life time can again be converted into average annual cost 

by deflating with annuity factor ( 1- V n ) I r , where V n = discount factor = 1 I ( 1 + r ) n = 

present worth of an amount of I at the end of life time. By deflating total average annual cost 

thus obtained by net cropped area or average annual production one can find out average total 

cost per unit area or per unit of output 3 . With the above conceptual background and 

calculating procedure one can find out cost incurred in producing green leaf per unit 

3. For clear understanding one may consult: 

(i) Gittinger. 1. P, Economic Analysis of Agricultural Projects , John & Hopkins University Pn:ss, Baltimore, 

liSA, 1982 

(ii) Gittinger. J. P (ed.). Compounding and Discounting for Project Evaluation. ED! Teaching Material Series 

No I, Industrial Development Bank oflndia, 1981, pp. 128- 142. 
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area and per unit of output in the farm sector,and the cost of manufacturing per unit 

volume of made tea and ultimately average total cost per unit of made tea. 

9.2 Data Availability and Cost of Production Worked Out in the 

present study 

From the above discussion it becomes evident that availability of some quantitative and 

qualitative data both in the farm and manufacturing sector are essential in calculating total 

average cost per unit area and per unit of output. In the farm sector initial investment during 

the period of garden establishment in the form of land development and the cost incurred on 

account of planting of tea and shade trees inter alia average life of plantation along with flow 

of recurring costs and yield per unit area over the life of plantation are the items to be reckoned 

into Expert opinion differs as to the exact duration of the 'economic life' of the tea plant . 

From available scientific evidences economic life of tea plant may plausibly be fixed between 

50 and 70 years as discussed in Chapter VII . Yield data with respect to age of plantation over 

the entire life of plantation are also available from micro level section-wise data ofthe selected 

gardens. But section level money cost on various recurring items are not maintained by the 

individual gardens. Due to this data lacuna average total cost of leaf production considering the 

life time of plantation following the above discounting procedure could not be worked out. In 

the manufacturing sector reliable data under various heads of capital cost and their 

respective economic life are not available either from the garden level records or from 

the head offices of the respective gardens. Thus calculation of average total cost per unit of 

output was also not possible. Data on various components of recurring cost both in the farm 

and manufacturing sector are , however , available . Data on recurring expenditure in respect of 

'common service'4 have also been available . Calculation of annual total cost following the 

discounting procedure and finding out annual profit for an individual tea estate is the principal 

basis in understanding the internal economy of any tea estate in the long term perspective. In 

the short term perspective recurring cost itself, which may plausibly be considered as prime 

cost has, however, special relevance in understanding the internal economy of the individual 

enterprises and for the tea industry of Dooars as a whole. With this conceptual background 

average recurring cost of green leaf at farm level , manufacturing cost per unit of made tea at 

factory level and average total recurring cost per unit volume of made tea have been calculated 

~- It includes otlice establishment: repair and maintenance of buildings. roads and vehicles; fuel for transport 

(excluding that part required for carrying the end product from production to sale point) etc. 
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at 1989 - 90 prices . Therefore , the term cost wherever arises in the subsequent discussion it 

would mean only the recurring cost at 1989 - 90 prices. On the basis of available cost data on 

various recurring items recurring cost per hectare and per kg of green leaf at 1989 - 90 prices 

for the selected gardens have been calculated. 

Break - up of cost per hectare of green leaf and its weight structure for 33 selected 

gardens5 are presented respectively in Table 9.1 and Table 9.2. Human for labour, manure 

and fertilizers and plant protection chemicals are noted to be the major components of cost in 

the farm sector. Total cost per hectare of green leaf varies from Rs.1 0191 for Rahim pur to Rs. 

18263 for Satali garden with a mean value of Rs. 13884. The magnitude of inter-garden 

variability in per hectare cost has been calculated by finding out the values of coefficient of 

variation which is noted 20.4 per cent . Out of per hectare total cost of green leaf of Rs. 13884 

wage cost is recorded as Rs.1 04 70 which accounts for about 76 per cent of total cost. Inter

garden wage cost per hectare varies from Rs.7712 for Rahimpur to Rs.l4151 for Nedam 

garden with 14.4 per cent coefficient of variation. Average cost per hectare on manure and 

fertilizers and plant protection chemicals is found respectively Rs.1525 and Rs.1663 with their 

respective share to total cost as 11 per cent and 11.7 per cent. Inter-garden cost variability of 

these two components is noted relatively higher as compared to that of labour as revealed by 

their respective coefficient of variations (C.V. Table 9.1). In comparing cost per hectare with 

yield it is observed that cost per hectare is highly correlated with yield. The zero order 

correlation coefficient between cost per hectare and yield is worked to be as high as 0.59 which 

is statistically significant at 1 per cent probability level. The value of correlation coefficient 

between yield and material cost (cost of manure and fertilizers plus plant protection 

chemicals) is found even higher as 0.68 while that between yield and wage cost is recorded 

relatively low as 0.36 but statistically significant at 5 per cent probability level. With reported 

inter-garden in variance in prices of these inputs and wage rate one can come to the contention 

that higher recurring cost accompanied with higher yield and it is the material inputs 

comprising of manure and fertilizers and plant protection chemicals that have contributed 

largely in augmenting yield of green leaf. The labour also has similar contribution to yield 

variability but to a smaller extent. 

Average cost per kg of green leaf is recorded as Rs. 1.46 with a range of Rs.l.16 to Rs.2.3 5 

at 1989 - 90 prices. Relatively less inter-garden variability in unit cost of green leaf is noted as 

5. Due to non-availability of all relevant data on cost of production 4 out of 37 selected gardens have 

been excluded in calculating cost of production. 
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compared to the cost per unit area as revealed by comparing their respective C.V. values. To 

find out the relationship between unit cost of green leaf and wage cost or cost of material 

inputs per hectare the respective correlation coefficient has been calculated to be 0.35 

(significant at 5 per cent level) and -0.28 (not significant even at 10 per cent level). 

Considering the earlier finding of direct association of intensity of labour or intensity of 

material inputs (as reflected by their respective money cost) with yield inter alia the 

relationship of these two factors separately with unit cost noted above one may reasonably 

arrive to the contention that an increase in labour cost per unit area through increasing intensity 

of labour use would lead to enhancement of yield but the effect of wage increase on yield is 

overshadowed when one evaluates it in terms of cost to be incurred per unit of output. Contrary 

effect of material inputs on unit cost is, however, visualized by negative correlation coefficient 

though not founded statistically. On the basis of the above observations one may conclude that 

an increase in the cost of labour would lead to increase in unit cost of green leaf while that for 

material inputs tend to decline unit cost through yield augmentation relatively at higher rate. 

This conclusion is refuted when one argue that the engagement of labour and the material 

inputs are not independent rather they are highly associated directly . And hence the 

relationship between unit cost and these two types of factors costs separately will lead to 

misleading conclusion. The correlation coefficient between wage cost and material cost is 

found to be as high as 0.91. Thus the joint effect of these two production factors needs to be 

accounted for in order to make the comparison meaningful. Here yield may reasonably be 

considered as joint effects of these two factors . The correlation coefficient between unit cost 

and yield of green leaf is worked out to be -0.68 which is highly statistically significant at 1 

per cent probability level. This relationship is demonstrated in Fig. 9.1. The observed 

significant inverse relation between yield and unit cost of green leaf indicate that efforts 

towards yield augmentation by increasing input intensities as elicited in Chapter VI through 

physical input-output relation is also meaningful from economic point of view under present 

state of technology and price structure. 

About 99 per cent of cost in producing green leaf is attributable to labour , manure and 

fertilizers and plant protection chemicals as demonstrated by Table 9.2 in which labour 

singularly accounts for 76 per cent while the respective figures for manure & fertilizers and 

plant protection chemicals is 11 and 11.7 per cent. Inter-garden variability in the proportional 

share of the above three cost components shows that the variability in the share of wage to 

total cost is remarkably low (C.V = 5.6 per cent) in comparison with that for manure and 

fertilizers (C.V = 22.1 pert cent) and plant protection chemicals (C.V.= 22.9 per cent). The 
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observed relative stickiness of wage components to total cost structure leads to the implication 

that a minimum ratio of wages to total cost needs to be maintained for running and 

maintenance of farm operation and that ratio is around 75 per cent. Remarkably higher 

proportion of wages to total cost also indicates that an increase in wage rate will affect the cost 

situation more adversely as compared to that of equal rise in prices of material inputs like 

manure and fertilizers and plant protection chemicals. Thus in the question of cost 

minimization management of labour appears to be the most important in the farm sector. 

Break- up of cost per hectare, cost per kg, and the cost structure by ownership type and 

size-class are cited respectively in Table 9.3 and Table 9.4. Cost per hectare is recorded 

highest for the gardens belonging to the category of Public Ltd. ownership and for lowest size 

group. And in both cases it is attributable principally to wage component. By and large some 

revelation is also true in case of lowest per hectare cost recorded for Govt. Undertaking and 

for size category of 401- 600 hectare. Variation in cost per hectare by ownership is noticed 

higher as compared to its variation by size- class. No significant variation in cost structure 

either by ownership type or size- class is, however, discerned. No clear cut correspondence 

between cost per hectare and cost per kg of green leaf is also observed. But inverse relation 

between unit cost of green leaf and size of garden has been conspicuous from Table 9.4. Cost 

per kg of green leaf for largest size group is found as low as Rs.l.41 as against Rs.l.82 for 

lowest size-class. The gardens under Agency House are relatively of big sized which has been 

highlighted in Chapter V. Therefore , lowest cost recorded for the gardens under Agency 

House is quite natural. But the cost per kg of Rs.l.36 observed for Agency House lower than 

that for biggest size-class of gardens carries somewhat different meaning. One may reasonably 

attribute this cost difference to the ownership factor. 

Break- up of cost of manufacturing per kg of made tea and the total cost per kg of made tea 

for selected gardens at 1989-90 prices are shown in Table 9.5. In manufacturing sector labour , 

fuel ,and maintenance of machinery are the components of cost wherein fuel accounts for 54.5 

per cent of manufacturing cost followed by labour and machinery maintenance occupying 

respectively 28.2 and 17.3 per cent. A glaring inter-garden cost variability in each of the 

manufacturing components is revealed from Table 9.5. Average manufacturing cost per kg of 

made tea is worked out as Rs.3.47. Direct operational cost involved both in the farm and 

manufacturing sector of selected tea estates have been examined so far. There are other 

recurring cost of indirect nature which are to be incurred by the producers. These include 

office establishment , repair and maintenance of buildings , roads and vehicles , fuel for 
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Table 1.1: Break ·up or Ncurrtng coat or production per ha or green leaf br the aelected tea gardena at 1889-80 prieta (In Ra.) 

Gardtnt Wlgt Value of manure Value of plent --real mettrlal Coet on petty Total COlt Yield I ha Coat I kg of 
& flftlllz .,.. i protection chamlcalt oott Item a (Kg) gNen lear 

1 2 3 4 tS (001.3+ 001.4) e 7 (col.2+o01.5+ooi.Sl 8 • Banarhat 8882.64 1507.72 1058.73 2!18.45 138.49 12387.58 a. 1.48 
Tort a 10342.19 1264.48 1387.97 2852.43 215!5.80 13250.52 7088 1.87 
Sat all 12143.11 2!587.88 3288.71 15815e.ee 283.04 18282.84 11284 1.82 
Nlmtljhora 9715.38 888.38 1721.23 2t17.58 130.18 12483.13 8288 1.150 
Changmart 9711.80 1357.94 1472.83 2830.77 194.74 12737.31 9809 1.28 
Blrpara 8837.30 115!58.38 1887.De 3258.40 201.!14 1338!1.24 11574 1.40 
BagNcote 12888.03 1103.9e 2210.81 4114.77 823.!18 11838.38 13380 1.32 
Phaakowa 11020.20 1807.88 1171.64 2178.33 343.!13 14143.20 8873 1.!19 
Lookaan 1088.17 1115.38 1012.18 2127.15!5 1!58.43 11372.20 7-400 1.!14 
Rahlmebad 11125.88 1S98.38 2004.88 3804.27 N.A. 14730.13 8834 1.8!1 
Katalgurl 12384.40 1430.58 1878.14 3100.70 188.48 15842.58 10534 1.48 
Makrapara 12458.8!1 1192.81 1438.78 2831.80 728.21 1!5818.78 873!1 2.3!1 
New Dooar1 nee. so 1473.47 14!58.84 2132.11 190.87 13088.48 8188 1.42 
Kala barf 0582.97 1224.20 1023.78 2247.88 48.37 11879.32 8213 1.44 
Subhaaini 13584.20 1132.78 1541.83 2874.42 211.72 16450.84 10279 1.80 
Sankoa 9831.41 1488.28 115!58.78 3045.08 48.98 12923.45 9!507 1.23 
Nowara Nuddy 10!148.73 1131.84 1242.07 2373.71 !195.!17 13818.01 11301 1.19 
Jay anti 12839.35 1488.~ 1258.45 2747.00 278.13 15864.48 10204 1.55 
Diana 9323.88 1!130.03 1822.28 3382.31 3!1!1.73 13053.10 8812 1.4!1 
Batabar1 10488.18 13S5.De 1447.12 2802.17 814.87 14105.00 7918 1.77 
Engo 12018.44 2991.15!5 2405.42 5388.87 216.41 17829.82 12470 1.41 
Dhowlajhora 11718.94 1448.35 2298.79 3743.14 111.07 115!571.1 !5 10808 1.48 
Rahlmpur 7711.81 1382.48 1088.73 2478.22 N.A. 10110.83 4847 2.10 
Bhatkawa 10773.09 1802.18 2180.158 3882.74 284.28 15040.72 11055 1.3!5 

Kumargram 10150.84 1484.34 1488.21 2832.~ 47.32 13130.51 9272 1.41 
Dalgaon 9380.08 10!58.04 1342.80 2401.89 182.80 11974.70 7953 1.!11 
Baradlghl 7813.38 1105.41 1813.54 2718.95 384.34 10880.88 8817 1.22 

Ned am 14151.12 1307.88 884.15 2112.03 87.85 18«0.80 7584 2.17 

Dalalngpara 9815.38 2209.38 1879.!50 4088.89 1!11.87 13855.95 11227 1.23 

Kallaahpur 9997.80 1842.82 1481.00 3303.82 201.88 13502.10 11!578 1.18 

lndong 9940.58 1282.48 1338.08 2821.52 239.62 12801.70 8147 1.!58 

Met ell 9299.01 1S37.21 1722.53 3251.74 232.20 12710.95 8485 1.!50 

Slnghanla 1228!1.58 984.!52 1138.08 2120.80 124.17 14!510.33 7!534 1.92 

Mun 10488.88 1828.31 1 .. 2.88 3187.88 228.18 13884.00 8812.28 1.48 

c.v (%) 14.40 21.10 10.10 21.10 72.10 20.40 11.00 17.70 

Petty Item a include heslan cloth, plucking butket and other mllcellanaoua contingent ltamt. 



Table t.2 : Recurlng COlt ltructure of green leaf (In per cent) It 1989- go prtcee. 

1 

Toru 
Slllll 
Nlmljhora 
Chengrnerl 
Btrpn ._.. 
Phlllkowa 
Looklln 
Rahlmabad 
Katlilgurl 
Mllnpera 
NewDooarl 
Kalablrl 
Subhallnl 
Sankol 
Nowara Nuddy 
Jayantl 
Diana 
Batlbari 
Engo 
()hc)Wajhora 
Rahim pur 
Bhatkawa 
Kumar gram 
Oalgaon 
Baradghl 
Nedam 
Oaltlngpera 
Kallalhpur 
lndong 
Metell 
Slnghanla 

M4Ntft 

c.v. '"' 

78.18 
78.06 
88.49 
77.95 
78.25 
74.19 
73.13 
77.92 
79.90 
75.53 
79.04 
78.77 
78.14 
80.87 
82.48 
7fH17 
78.03 
80.93 
71.43 
74.38 
88.18 
75.25 
75.67 
71.83 
77.31 
78.42 
71.81 
88.07 
89.41 
74.04 
77.85 
72.70 
84.53 

75.87 
s.eo 

Manure& 
ftrtillzerl 

3 
12.17 
9.89 
14.08 
7.19 
10.68 
11.84 
10.80 
11.37 
9.81 
10.88 
9.15 
7.54 
11.28 
10.30 
6.89 
11.52 
8.37 
9.38 
11.72 
9.61 
16.97 
9.29 
13.68 
11.98 
11.15 
8.84 
10.16 
7.96 
15.95 
13.84 
10.02 
12.02 
8.78 

11.03 
22.17 

Plant 
arottctlon chtmlcala 

4 
8.55 
10.33 
18.01 
13.81 
11.58 
12.87 
12.54 
8.28 
8.90 
13.81 
10.73 
9.10 
11.14 
8.82 
9.37 
12.06 
9.19 
7.93 
13.98 
10.26 
13.84 
14.75 
10.67 
14.50 
11.18 
12.21 
14.83 
5.38 
13.57 
10.83 
10.48 
13.48 
7.83 

11.72 
22.00 

Total material 
lnDUtooat 

20.72 
20.02 
32.07 
21.00 
22.22 
24.31 
23.34 
19.85 
18.71 
24.47 
19.88 
18.84 
22.40 
18.92 
16.26 
23.57 
17.58 
17.31 
25.88 
19.87 
30.61 
24.04 
24.33 
26.48 
22.33 
21.05 
24.99 
13.34 
29.52 
24.48 
20.48 
25.48 
14.61 

22.75 
11.30 

Other recurring Total recurring 
COlt on DettY lt.ma COlt 

6 7(col2+col5+col6) 
1.12 100.00 
1.93 100.00 
1.44 100.00 
1.05 100.00 
1.53 100.00 
1.50 100.00 
3.53 100.00 
2.43 100.00 
1.39 100.00 

- 100.00 
1.08 100.00 
4.59 100.00 
1.46 100.00 
0.41 100.00 
1.28 100.00 
0.36 100.00 
4.41 100.00 
1.76 100.00 
2.89 100.00 
5.77 100.00 
1.23 100.00 
0.71 100.00 

- 100.00 
1.89 100.00 
0.36 100.00 
1.53 100.00 
3.20 100.00 
0.59 100.00 
1.07 100.00 
1.50 100.00 
1.87 100.00 
1.82 100.00 
0.86 100.00 

1.38 
69.70 

100.00 



Table 1.3: BI'Mk-up ofrecuntng coat per ha and per let ofgNen lllf(ln Ra.), and the coet ttNcture 
by ownerehtp atttua at 1• • 80 prloet. 

OWrMnhlp No. of Total 
Stltut atdtna Cott/ha. 

1 2 8 
Agency t 13848 
Houae (100.00) 

Public Ud. 18 11007 1571 1851 3422 230 148!59 1.53 
(75.01) (10.72) (12.83) (23.35) (1.156) (100.00) 

Prt1o11te Ltd. 10288 1286 1380 2878 242 13216 1.57 
(77.81) (8.73) (10.52) (20.25) (1.84) (100.00) 

Go\t. 3 8874 1405 1225 2830 167 12471 1.46 
Undertaking (77.58) (11.27) (8,82) (21.01) (1.33) (100.00) 

Overall 33 1.48 

Fig. In the parenthult lndlcttH the percentage of the retpecti¥1 total. 

Table 1.4 : Break • up of recurring COil per ha and per let of grMn IHf (In Rt), and the colt ttruct~n by tlze • claea 
at 1888 • 80 prlcu. 

Size-eta• Other petty 
ha colt 
1 2 3 7 

Below200 4 11111 394 
(75.88) (11.48) (2.88) 

200-~ 11 11011 1308 1541 2847 244 14110 1.53 
(78.01) (8.25) (10.12) (20.17) (1.74) (100.00) 

401 ·600 9 10303 1425 1520 2846 278 13524 1.45 
(78.18) (10.54) (11.24) (21.78) (2.04) (100.00) 

Above 600ha 9 10258 1M 1835 3630 177 13965 1.41 
(73.-48) (12.14) (13.14) (25.28) (1.28) (100.00) 

Overall 33 1UI 3111 1.46 

Fig. In the parenthlllalndlcltll the peroentltt of the reapectlve total. 



Table U : Brelk -up of mar'A.Ifactwii'G COlt per kg of mlde tHind totaii'ICII'I'ii'G COlt per kg (In Ra.) for the Nllcted 
gardens at 1989 - 90 prlcet. 

MlnufacturtN COil D1r lea of tMdl Til 
Rtpllrand Total COil on common Total COlt 

Gardena Wage Fuel maintenance eervicl, blnlfita perlfQ of 
olmachlnerv ...... m_.tea 

1 2 3 4 5'~~ 8 7 
Banarhet 0.89 1.58 0.71 3.18 7.88 17.40 
Torsa 1.58 2.C6 0.~ 4.44 7.64 19.98 
Satali 0.94 1.87 0.37 3.18 1.'1S 17.77 
Nlmtijhora 1.02 2.12 1.CS 2.63 7.20 18.48 
Chei'Gmari 0.88 2.16 o.eo 3.64 8.14 18.90 
Birpara 0.93 1.68 0.51 3.12 6.56 16.07 
Bagracote 0.83 1.87 0.59 3.CS 6.10 15.10 
Phukowa 1.88 258 0.91 5.37 8.20 19.70 
l.ooksan 1.44 2-40 0.28 4.12 8.28 19.10 
Rahlmabad 1.30 212 0.06 3.48 9.38 18.84 
Katalguri 1.24 242 0.79 3.<45 8.17 19.60 
Makrapara 1.43 232 0.66 4.41 9.31 24.05 
New 0ocel'1 0.88 1.87 0.50 3.Cl5 7.86 17.21 
Kalabari 1.19 236 0.14 3.69 7.32 17.62 
Subhaslnl 1.49 2.13 0.36 3.98 7.38 18.24 
Sanko• 0.66 1.96 0.42 3.04 7.00 15.81 
Natvera Nudely 0.66 1.<45 0.87 2.78 7.47 15.75 
Jayantl 0.62 1.-40 0.89 2.91 6.65 15.68 
Diana 0.75 1.93 0.62 3.~ 9.22 19.12 
Batabari 0.87 1.97 1.22 4.C6 8.33 19.35 
Engo 0.89 1.84 0.89 3.62 9.50 19.04 
Dhowlajhora 1.37 232 0.31 4.00 6.97 18.00 
Rahim pur 2.37 2.89 0.34 5.«3 11.86 26.39 
Bhatkawa 1.16 1.86 0.53 3.515 6.48 17.05 
Kumargram 0.95 1.515 0.38 2.86 7.74 17.03 
Oalgaon 1.03 2.13 O.oi& 3.65 8.18 18.54 
Baradighl 0.86 1.63 1.08 3.56 8.24 17.24 
Ned am 0.86 2.23 0.39 3.47 9.72 23.19 
Oalslngpara 0.78 1.42 0.87 2.87 7.89 16.08 
Kailaahpur 0.86 2.56 0.72 4.14 8.63 20.15 
lndong 1.35 218 0.83 4.38 8.51 19.75 
Met eli 0.69 1.49 0.57 2.75 7.18 16.27 
Singhania 1.29 278 0.62 4.69 9.87 22.32 

OVerall 0.18(21.24) 1.18(1«7) 0.10(17.28) M7(100.00) 7.10 17.64 
(1.11) (10.711 DAm nl.m 1401' 1100.10) 

Fig. In the parenthelialndlcatea the percentage of reapeotlve total. 
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Table 9.6 : Break • up of manufacturing cost per kg of made tea and total recurring cost per kg (in Rs.) 
by ownership category at 1989 • 90 prices. 

Ownership Wage Fuel Repair and Total Cost on common Total recurring 
Category maintenance manufacturing service, benefits cost 

of machinery cost and taxes 
1 2 3 4 5(Cot. 2 to Col.4} 6 7( ~ 

Agency House 0.79 1.59 0.82 3.00 7.08 18.09 

Public Ltd. 1.12 2.11 0.57 3.80 7.81 18.49 

Private Ltd. 1.18 2.25 0.75 4.18 8.43 20.22 

Govt. Undertaking 1.00 1.78 0.52 3.30 7.89 17.88 

Overall 0.98 1.89 0.80 3.47 7.60 17.64 

Table 9.7: Break· up of manufacturing cost per kg of made tea and total recurring cost per kg (in Rs.) by 
size • class at 1989 • 90 prices. 

Size· class Wage Fuel Repair and Total Cost on common Total recurring 
(ha) maintenance manufacturing service, benefits cost 

of machinery cost and taxes 
1 2 3 4 S(Cot. 2 to Col.4} 6 7• -

Below200 1.51 2.32 0.77 4.60 9.32 21.49 

200-400 1.07 2.14 0.57 3.78 8.22 19.03 

401-600 1.05 1.86 0.71 3.64 7.23 17.17 

Above 800 0.85 1.78 0.51 3.12 7.44 17.03 

Overall 0.98 1.89 0.60 3.47 7.80 17.64 
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Fig : 9.1 Relationship between yieldlha of green leaf (in kg ) & cost/kg 
of green leaf (in Rs.) 

Fig:-9.2 Relationship between size of the garden (in ha) & cost I kg of made 
tea (in Rs.) 
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transport (excluding that part required for carrying the end products from production to sale 

point), food subsidy and fuel to workers , liveries and other perquisites , bonus , leave salary , 

medical care, insurance, cesses, rent, taxes, excise duties and other miscellaneous items. All 

these items have been considered under a broad category as 'common service , benefit and 

taxes'. Total cost per kg of made tea has been worked out by summing over cost of equivalent 

quantity of green leaf required in producing one kg of made tea , cost of manufacturing per kg 

of made tea and cost attributable to common service, benefits and taxes. It is seen from Table 

9.5 that the cost per kg of made tea on account of these items constituting 'common service, 

benefit and taxes' is as high as Rs. 7.60 occupying 43 .I per cent of total cost while the 

respective cost share of green leaf and manufacturing are being 3 7.3 and 19.7 per cent 

respectively. Cost per kg of made tea is found Rs.l7.64. A comparison of manufacturing cost 

and total cost per kg of made tea by ownership and size-class is made respectively in Table 

9.6 and Table 9.7. The revelation as elicited in the farm sector in respect of cost situation by 

ownership and size-class is also valid for manufacturing sector. Here also supremacy of 

Agency House and biggest size groups over others in minimizing almost all components of 

manufacturing cost and total manufacturing cost is founded. By and large it is corroborative 

for common cost also. And hence lowest cost per kg of made tea is noted for the tea estates 

belonging to the Agency House followed by those under Govt. Undertaking. In case of size

wise comparison a clear cut inverse relation between size of garden and cost per kg of made 

tea is discerned (Table 9.7). It is also visualized that a garden above 400 hectare in size has its 

cost per kg of made tea below the mean level. The implication is that under the present leaf 

production and tea manufacturing technology size of a tea garden in Dooars exceeding 400 

hectares is able to enjoy internal economy by better utilization of capital resources and thereby 

minimize the unit cost. This finding corroborates with the earlier observation under Section 

5.3 that the gardens belonging to larger size groups are maintaining relatively improved types 

of manufacturing machinery and appliances and thereby increasing their operational 

efficiency. Similar observation is also recorded for Agency House. In respect of operational 

efficiency of manufacturing unit the position of gardens under Govt. Undertaking coming next 

to those under Agency House has also elicited in Section 5.3. Thus the cost situation of the 

gardens by ownership type as noted above also conforms to the earlier findings on opreration 

efficiency. The cost situation according to size of garden is depicted in Fig. 9.2. The 

correlation coefficient between size of garden and unit cost of made tea is noted negetive and 

as high as -0.61 which is highly significant at 1 per cent probability level. 
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CHAPTER-X 

PRICE- COST RELATION 

Trend of tea prices, both absolute and relative, has been analysed in Chapter VITI 

wherein an increasing trend of both prices in the domestic market particularly since 1971 is 

exhibited. Relative stability in temporal price movement has also been established in Chapter 

VITI. With the plausible assumption of proportional cost variation overtime an increasing trend 

in profitability for tea production enterprises in domestic sale is also highlighted therein. 

The above conclusion based on trend analysis of price presupposes the existence of a 

favourable price-cost margin at the base period which may not be true for a perennial crop like 

tea, the economic life of which varies from 50 -70 years as stated earlier. And once the crop is 

planted in response to current or recent past favourable price-cost relation there is no scope to 

alter production decision if price-cost relation becomes unfavourable thereafter. Thus, above 

trend analysis alone, without examining the cost situation of the individual tea estate, is not 

sufficient enough to arrive at the contention that the tea production enterprises is a profitable 

proposition. In view of non-availability of time-series cost data the cost situations of individual 

tea estate in a cross-section point of time have been analysed in Chapter IX. Limitation 

imposed by non - availability of relevant non-recurring cost data only the recurring costs of 

production are worked out therein. The present Chapter aims at examining the surplus over the 

recurring cost in order to understand the prospect of tea production enterprises with particular 

reference to Dooars region of West Bengal. 

Average annual price received per kg of made tea at Siliguri auction centre has been 

taken as sale price. Total marketing cost is calculated by adding together the cost of the chest 

including labour charge for packing, cost of transport including loading and unloading and 

market charges on account of warehouse rent and brokerage charges. By deducting the total 

marketing cost thus obtained from sale price the ex-garden price has been worked out. Price -

cost relation is understood both in terms of absolute difference and ratio. Average sale prices, 
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break-up of marketing costs, and price-cost relations of individual gardens• by ownership type 

and size-class are shown respectively in Table 10.1 through Table 10.3. Average sale price in 

the auction market is recorded nearly Rs. 37 per kg with its low inter-garden variability. 

Average ex-garden price is calculated around Rs. 35.50 per kg. Total marketing cost per kg of 

made tea is about Rs.l.50 of which 57.50 per cent is attributed to packaging. Inter-garden 

variability in marketing cost is noticed quite high (C.V.= 20.53 per cent) and this has been due 

to high inter-garden variability in the cost of packaging as revealed from Table 10.1. Average 

price-cost difference is found as high as Rs. 17.51 which is about 98 per cent higher than cost. 

High inter-garden variability in price-cost difference indicates the differential position of the 

individual garden in respect of profitability. By classifying the selected gardens according to 

ownership type and size-class it is found that the price as well as the price-cost difference is 

highest for the gardens belonging to Agency House followed by Govt. Undertaking. Price-cost 

difference for these two ownership categories of gardens is noted 110-129 per cent of cost. 

Direct relationship between price-cost difference and size of garden is conspicuous from Table 

10.3. Price-cost difference for the highest size-group is found 113 per cent as against around 56 

per cent for the lowest size-class. The cost advantage as enjoyed by the higher sized gardens 

and also by gardens belonging to Agency House followed by Govt. Undertaking has been 

highlighted in Chapter IX. Similar advantage in favour of higher sized gardens and the 

gardens under the above two ownership categories in respect of price is also found from the 

above discussion. Thus the gardens belonging to higher size-class and those under the control 

of Agency House and Govt. Undertaking have an edge over others in respect of both cost 

minimization and realization of higher prices leading to earning higher profit. 

Remarkably higher rate of profit as elicited from the above discussion is, however, based 

upon the recurring cost only. Nevertheless, such high price-cost margin to the tune of about 98 

per cent over the recurring cost per unit of output by which one may aptly assert that the tea 

industry in Dooars is a profitable proposition and the increasing trend of relative prices 

observed in Chapter VIII has added further dimension to affirm this proposition in long term 

perspective. 

I. 30 out of 33 selected gardens (used in cost calculation) have been chosen to examine price-cost relation as the 

remaining 3 gardens are reported to sale their produce by adopting different methods of standardization and 

packaging the cost of which could not be collected 
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Table 10.1: Average •le prtcea (In Rl.),marketlng colti(Rs.lkg) and prtce. COlt rtlatlol'llof Mlected tea gardens in 1989.90 

Gardens Sale COlt of Trat11p0111tlon Market charga Total Ex ·garden COlt of Price· Colt Price • Colt difference Price· Colt 
price piCIIaolng COil (WI~+ marketing price production difference •• percentage of ex • retlo 

bfokenlal) 0011 aardtn COil 
1 2 3 " 6 IICCII.I+Cct4+Cc115l 7 Cool.2 • ocll.ll 8 8 (Col. 7 • Col.8 10 11 (col. 7+ col.8) 

Banlrhat ..0.43 0.81 0.12 0.67 1.80 38.83 17.-40 21.43 123.16 2.23 
TOfll 33.31 O.M 0.12 0.48 1.24 32.07 19.98 12.08 80.51 Ul1 
8attll 38.151 o.80 0.12 0.52 1.44 315.15 11.n 17.38 97.81 1.98 
Nlmlfthorl 38.53 0.75 0.12 0.52 1.38 315.14 18.48 18.88 90.15 1.90 
Chlngmarl 38.17 0.58 0.12 0.52 1.22 34.95 18.90 16.05 84.92 1.85 
Phllkowa 31.08 1.03 0.13 0.47 1.83 29.43 19.70 9.73 49.39 1.49 
Looklln 34.03 0.78 0.11 0.50 1.39 32.84 19.10 13.54 70.89 1.71 
Rahlmlbed 34.44 1.74 0.13 0.50 2.38 32.10 18.84 13.26 70.38 1.70 
Katalgurl 37.49 0.78 0.10 0.53 1.39 38.10 19.80 18.50 84.18 1.84 
Mllnptra 35.81 0.52 0.12 0.51 1.15 34.<46 24.05 10.41 43.28 1.43 
NtwDooara 38.79 1.01 0.11 0.55 1.87 38.11 17.27 20.84 120.87 2.21 
Klllblrt 33.88 0.42 0.11 0.50 1.03 32.85 17.82 15.23 88.44 1.86 
SUbhlllnl 34.27 1.04 0.12 0.50 1.88 32.81 18.24 14.37 78.78 1.78 --oc 

I'.) 

Sankol 38.20 1.04 0.13 0.56 1.72 37.48 15.81 21.87 137.07 2.37 
Jayantl 38.90 1.12 0.13 0.56 1.80 37.10 15.88 21.42 136.80 2.38 
Diana 37.79 0.78 0.11 0.53 1.-40 38.13 19.12 17.01 88.98 1.89 
Bltablrl 38.48 0.78 0.11 0.52 1.38 315.07 18.35 15.72 81.24 1.81 
Engo 38.20 0.81 0.12 0.54 1.47 38.73 19.04 17.89 92.91 1.93 
0hcM11Jhonl 31.72 0.30 0.13 0.48 0.81 30.81 18.00 12.81 71.17 1.71 
RahlmJU 34.58 0.80 0.12 0.50 1.23 34.33 26.38 7.84 30.08 1.30 
Bhltbwa 35.78 1.38 0.12 0.51 2.01 33.75 17.05 18.70 97.95 1.98 
KLmargram 38.92 1.22 0.13 0.56 1.90 37.02 17.03 19.99 117.38 2.17 
Dalpon 38.34 0.71 0.12 0.52 1.315 34.99 18.54 18.45 88.73 1.89 
BaiWighl 38.84 1.31 0.11 0.56 1.97 38.87 17.24 18.83 113.86 2.14 
Nedlm 38.45 1.15 0.11 0.52 1.n 34.88 23.19 11.49 49.54 1.49 
Dll*lgpal'l 38.42 1.05 0.13 o.80 1.78 38.84 16.08 20.58 127.88 2.28 
Klllnhpur 35.18 0.72 0.11 0.51 1.34 33.84 20.15 13.89 87.94 1.88 
lndq 34.82. 0.83 0.11 0.80 1.34 32.78 19.75 13.03 85.97 1.1'8 
Mttall -40.35 0.53 0.11 0.58 1.20 38.15 18.27 22.88 1-40.83 2.41 
Slnghanla 33.55 0.93 0.12 0.49 1.54 32.01 22.32 9.89 43.41 1.43 

OVIrlll 31.17 0.11 0.12 o.n 1.n 31.44 17.83 17.12 17.11 1.17 
Cl7.12) C7.14) (M.M) ·--1C.Y fll) ..,. a~.u .." .... . .. .. , . 12.12 24.H 

F1gurt In the perenthnlalndatn the percentagt of total marketing COil. 



Table10.2 : Average ••• prtcn (Ra.), marlc.tlng colh (Ra.lkg) 1nd price- COil rt11t1ona of Mlected tel gardena by ovmer.tllp e~~tegory In 1989. 90. 

Ownel'lhlp Slit Colt of TrantpOI'tltlon Mar1clt chargtt Total Ex ·garden Colt of PriCI·colt Prtce • colt dlfferance Prtce-colt 
Clltegory Price piCklglng colt (WI.....,_+ marbtlng price production difference aa peroentlge of ex - nltlo 

co« Cllrden co« 
1 2 3 .. 5 • !Oai.S<oi.4+Cal6l 7 (cd.2- oal.8) 8 9 (Col. 7 • Col.8 10 11fcol.7+ co1.8l 

Agerw::y Houte 3G.08 1.03 0.13 0.64 1.72 37.30 18.31 21.05 129.08 2.29 
(58.88) (7.58) (32.58) (100.00) 

Public Ltd. 35.152 0.83 0.12 0.52 1.47 34.15 18.49 15.68 84.69 1.84 
(58.48) (8.18) (35.38) (100.00) 

Private Ltd. 35.18 0.83 0.12 0.150 1.25 33.92 20.22 13.70 87.75 1.68 
(150.«>) (9.80) (40.00) (100.00) 

Govt. Undertaking 38.88 0.93 0.11 0.56 1.59 37.27 17.88 19.59 110.80 2.11 
(S8.G) (8.82) (34.58) (100.00) 

Overall 31.17 o.n 0.12 o.a 1.A 31.44 17.13 17.11 11.11 1.17 
(17.12) (7.14) lM.Ml 1100.00\ 

Figura In the paranthellslndlcates the peroenttge of rnpectlve tot1l. 
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Table 1U : Average •It priCIIa (In Ra.), marketing colts (Ra.lkg) 1nd price- co« relations of Mlected te1 gardena by t1ze - claM In 1989 - 90. 

Size -cia• Sale Cottof ,.,., IIPOftltlon Mltkttchllllt Total Ex· garden Cott of Price- colt Price - colt dlfferance Price- colt 

( ha) Price pec:kqing colt (WINhouM+ markttlng price production dlfferance as peroentlge of ex • ratio 
COil aardencolt 

1 2 3 .. 5 ·~·.....:Mi. 7. {oal.2 • oal.ll 8 9 (Col. 7 • Col.8 10 11 Ccol.7+ col.8) 

Below200 34.87 0.77 0.12 0.150 1.30 33.~ 21.49 11.99 55.79 1.55 

(55.38) (8.83) (3U8) (100.00) 
200.400 35.01 0.78 0.12 0.51 1.39 33.152 19.38 14.24 73.47 1.73 

(54.88) (8.83) (30.5) (100.00) 
100.39 2.00 -401 - eoo 30.88 0.98 0.12 0.54 us 35.23 17.58 17.85 

(80.00) (7.27) (32.73) (100.00) 
2.13 Aboveeoo 38.15 0.87 0.12 0.55 1.54 30.81 17.18 19.43 113.09 

(S8.G) (7.79) (35.72) (100.00) 
17.11 1.17 ov.all 31.17 0.11 0.12 o.IS us 31.44 17.13 17.11 

fl7.12l n.Ml IM.U\ 1100.001 

Flg\n In the perantheft lndiCitn the peroenttge of raspedlve totel. 



CHAPTER -XI 

SUMMARY AND CONCLUSIONS 

Tea is an immemorial crop , its exact antiquity as to where and from when the infusion of 

dried leaf is used as beverage is yet unknown. Having contemplated the genesis of the word ' tea ' 

inter alia its citation in Chinese ancient history, encyclopaedia, and literature it can reasonably 

be presumed that both tea cultivation and tea drinking was first introduced in China . The antiquity 

of tea in China is justified from its use for medicinal purposes as mentioned in Chinese dictionary 

as early as fourth century and from the illustration of tea preparation by the Chinese scholar , Lu 

Yu, in his writing in the eighth century . After China tea was introduced in Japan by Buddhist 

priests for medicinal purposes sometime between sixth and eighth century A.D. But the habit of tea 

drinking was firmly implanted in the Japanese social life at the beginning of the thirteenth century 

A.D .. Thereafter, tea-drinking did not spread over other countries till the middle of the 

seventeenth century. The habit of tea- drinking was spread from China to Persia seventeenth and 

to the Central Asia in the beginning of the eighteenth century . The opening up trade relation of 

the Portugese with various countries of Orient and Europe created a new vista to spread tea -

drinking in European and East Asian countries. Having reconciled the differences of opinion it is 

regarded that tea drinking was introduced in England in late fifties of seventeenth century and 

there after in America . With the adoption and spread of tea -drinking in various countries 

cultivation of tea was subsequently expanded in different countries of the world depending upon 

the agro-climatic suitability of the countries in growing tea plants . 

It is quite surprising that no mention of tea-drinking habit among Indians was found till 

17th century despite the fact that India had a close tie with China and Far East from the very early 

date of Christian era . The East India Company attempted first in 1778 to diversify the production 

of commodities by introducing tea in the crop mix in order to make the company prosperous .But 

the attempt was in vain . In the event of uncertainty of trade relation between China and England 

and at the same time continuous growing of tea-drinking habit of the people the company accorded 

utmost importance to explore the possibility of growing tea in its own territory in 1828. With 

untiring efforts in colonial interest the indigenous wildly grown tea over the vast area extending 

from undivided upper Assam to Younen province of China having discovered, a new horizon was 

unfolded in mid -thirties of the 19th century in cultivation of tea in India . With the discovery of 
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indigenous tea plants area and thereafter establishment of new plantation the method of 

manufacturing was also improved following Chinese method . First commercial sample of Assam 

tea was sent in London in 1838. From this time on new areas of indigenous tea was discovered one 

after another in various parts of Assam , Terai and Dooars witnessed continuous progress. In 

South India the endeavour to explore the possibility of tea cultivation was almost simultaneously 

attempted with that of Northern counterpart. But tea plantation on commercial scale was 

successful first in Nilgiris in the early fifties of last century. Expansion of tea plantation in South 

India got momentum only after 1865. Both in the North as well as in the South tea plantation 

witnessed a continuous expansion till the end of the 19 th century . 

With the uninterrupted enhancement of tea production and trade by various countries 

Indian tea bad encountered difficulties to compete with other exporting countries in the question 

of increasing productivity with quality . To take care of necessary R & D requirement aiming at 

increasing productivity with quality the Tocklai Experimental Station ( TES ) was established at 

Jorhat of Assam in 1900 by Indian Tea Association (ITA) to deal with the problems ofNorth 

Indian tea. With the same objective a similar research station was established by United Planters 

Association of South India ( UP ASI) to address the problems of South Indian tea . Remarkable 

progress was made by the TES in the field of plant breeding to address the productivity 

constraints. During the period extending from late thirties to 1990 the TES was able to release 163 

clonal cultivars of which 128 was released between 1980 and 1990. 

By continuous expansion of tea plantations and industries India has emerged as the largest 

producer as well as exporter of tea in the world . With growth of production the tea-drinking habit 

of Indians has also gone up continuously with accelerated pace. The degree of predominance of 

Indian tea in world trade has experienced decelerating from sixties while China , Indonesia and 

East African countries in the counterpart have been improving their position. Despite the volume 

growth of world trade by around two-folds over the three decades ending 1990 India's annual 

exports would have remained by and large invariant hovering around 200-210 thousand metric 

tons. during the same period. In terms of foreign ·earning too India's position has been dwindling 

over the period. A comparison of production growth of tea to a little over one and half folds with 

that of domestic consumption to more than three folds leaving production growth lagging behind 

the growth of consumption raises a few questions . What is the relative position of India vis-a-vis 

principal tea exporting countries in respect of growth of area and productivity of tea? What are the 
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principal factors determining the productivity of Indian tea particularly that of the major exporting 

black tea? What are the factors contributing to the loss oflndia's position in the world tea trade? 

How Indian producers would have gained in diversifying tea trade between buoyant home and 

foreign markets ? These and a host of other related questions have been dealt with in this study . 

Growth of production and its two constituent components area and yield of leading tea 

producing countries have been analysed considering the whole period 1961-90 and its three 

decadal sub-periods in order to understand where India stands to the production of tea in relation to 

that of other producing countries . Alongside , the stability of growth for the same period and sub

periods have also been worked out to arrive at sound premises based on growth perfonnance . 

According to overall growth perfonnance Turkey , Kenya , China , USSR and Indonesia are 

categorised as high growth and India, Japan and Sri Lanka as low growth countries in respect of 

tea production. By decomposing output growth into growth of area and yield it is observed that the 

principal source of output growth recorded both for high growth and low growth countries is 

being the area . Nevertheless , the growth of yield is noted exceedingly higher for most of the high 

growth countries . Thus , higher pace of growth of output is directly associated with the 

achievement of higher growth of yield . Notwithstanding inter sub-period variability in growth , 

both in magnitude and direction , the above revelation is founded . The position of India among the 

low growth countries is found better but that too is brought about by remarkably higher 8rea 

growth . From stability view point of growth the high growth countries are shown to have 

declining instability while for low growth countries it is increasing over time . Therefore , it is the 

growth of yield to be taken into account as the prime mover to achieve higher growth of tea output 

with stability . 

In export front the share of Indian tea over last four decades ending 1990 is hovering 

around 200-210 thousand metric tons while the volume of world export over the same period has 

increased by more than two and half folds. Given increasing volume of world tea export the 

proportional share of low growth countries is recorded continuously dwindling while those 

belonging to high growth countries namely , China , Indonesia and East African countries , with 

special reference to Kenya , were able to gain their proportional share of world export 

uninterruptedly particularly since 1971 . The East African countries in general and Kenya in 

particular have extraordinarily improved their relative position in the world tea export at the 

expense of drastic loss of relative position of India and Sri Lanka , the two leading tea producing 
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countries of the world . Factors underlying loss of Indian's position vis-a-vis gain of Kenya's 

position have been examined . Younger age composition of plantation , economies of labour use 

and more favourable climate for tea throughout the year have contributed to Kenya's supremacy 

over India in reducing cost of production and thereby enhancing competitive position of Kenya in 

the world tea trade . Imposition of export taxes and other duties on tea in India in contrary to that 

of Kenya added further strength to Kenya's supremacy over India in cost situation. 

Confronting with the unfavourable cost situation and loss of foreign trade in traditional 

E.E.C. markets particularly that in U.K., the important importer ofE.E.C. group importing around 

92 per cent of India's export, India had undertaken a strategy of trade diversification through 

bilateral agreement to combat the loss of traditional markets and at the same time to enhance the 

foreign earning with stability . By classifying the export markets of Indian tea into 8 groups and 

adopting the concept of 'entropy' it is revealed that India has persistently diversified her tea export 

from E.E.C. group of countries to East Europe, North Africa and West Asia over the period 1951 -

80 . Thereafter degree of diversification is noted to be diminishing because of emergence of East 

Europe especially USSR occupying disproportionate share of import by Indian tea. Trade 

diversification strategy in view of loss of traditional West European markets by entering into 

newer and newer markets to augment and stabilise foreign earning out of tea trade has been 

highlighted from the analysis of direction of Indian tea trade . 

To explore the sources of productivity growth an attempt has been made to identify the 

factors contributing to the yield of tea . This has been done on the basis of analysis of relevant data 

collected through suitably framed schedule and questionnaire for the sample tea gardens selected 

from Dooars region of North India following appropriate sampling design the details of which 

along with resource position of individual sample gardens have been analysed in Chapter V. 

Under given production technology the factors like extent of coverage under irrigation , bush 

population density, age of plants and major plant nutrients have been worked out to be the 

important yield contributors at the ind.ividual garden level by using linear multiple discriminant 

function as analytical tool. For Dooars the factors like labour used per unit area , major plant 

nutrients , age of plants and rainfall have been identified as the major yield contributing factors by 

using same analytical tool . The above principal yield contributing factors based on physical input

output relation the areas of interventions aiming at augmenting yield have been elicited . Above 

physical input - output relation thus identified alongside factors contributing to favourable cost 
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situation of tea production in East African countries particularly Kenya taking into consideration 

one can plausibly conclude that India by adopting appropriate policy towards implementing 

adequate rate of replacement planting , rational utilisation of labour , bringing more area of tea 

plantation under irrigation and better nutrient management can aptly increase yield at higher pace 

with better cost situation to be caused by production function shifting effect, which has been 

enjoying by East Africa (Kenya in particular). 

With monotonically expansion of tea-drinking habit at the global level the growth of 

domestic demand of tea in major tea producing countries is noted remarkable . Comparing growth 

of production with that of domestic consumption it is conspicuous that the principal high growth 

countries like China , Kenya and whole of East Africa have been able to generate increasing 

exportable surplus through achievement of higher growth of output and that too has emanated 

mainly from growth of yield . India with her exceedingly higher growth of domestic demand could 

not attempt at this end . With lower growth of productivity India can barely satisfy the growing 

domestic demand leaving minimum exportable surplus which may reasonably be declined in 

absolute terms in near future if the growth of productivity remains unchanged . 

Given persistently growing of India's tea output , the economy of directing expanded 

volume of output to the buoyant internal markets has been examined with the help of cost -price 

analysis to explain the prevalent dovetailing of sale between home and abroad . In view of non -

availability of relevant cost data of black tea , specially that of CTC type , at the national level 

from secondary sources, the primary data on cost of production collected from the sample tea 

estates of Dooars through suitably framed schedule and questionnaire following interview method 

have been utilised for this purpose. Cost-price analysis has been made at cross-section point of 

time based on primary data to examine the economics of production of black tea with special 

reference to CTC type with an objective of selling it in the home market. The concept of short run 

prime cost by reckoning all recurring items has been adopted in cost analysis both in the farm and 

manufacturing sector to examine the cost situation in a cross-section point of time keeping in view 

the long term setting of leaf production and tea manufacturing. By comparing auction level prices 

of made tea of the sample gardens at the same point of time with that of cost the economy of tea 

production has been attempted to assess. 
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In leaf production sector human labour , manure and fertilisers, and plant protection 

chemicals are noted to be major cost components of which human labour singularly accounts for 

76 per cent of total cost, the respective share of manure and fertilisers, and plant protection 

chemicals being 11 and 12 per cent. Given inter-garden variability in both cost and yield of green 

leaf per unit area these two are found to be directly associated to a significant extent. Higher 

degree of association between material cost per unit area ( comprising of manure and fertilisers, 

and plant protection chemicals) and yield than that between labour cost and yield and taking with 

this the observed inter-garden invariance in material input prices and wage rate into account one 

can lead to the conclusion that material inputs has largely contributed to yield variability than the 

labour itself. With an effort of augmenting yield either by increasing intensity of material inputs or 

labour the cost per unit of output is found to be reducing for the former while it is increasing for 

the later . Combining material inputs and labour together with due consideration of observed 

inverse relation between cost per unit of output and yield it is concluded that an attempt of 

enhancing yield of green leaf by increasing intensity of materials inputs will lead to better cost 

situation . In view of remarkably higher proportion of labour cost to the cost structure and at the 

same time smaller degree of association between wage cost and yield the more adverse effect on 

cost situation would be with an increase in wage rate and thereby the importance of labour 

economy in green leaf production has been highlighted . Comparing the cost situation by size and 

ownership it is found that larger sized gardens exceeding 400 ha and the gardens under Agency 

House are more efficient than others . Similar revelation is established in manufacturing sector also 

.Favourable cost situation noted for larger sized gardens and for the gardens owned by Agency 

House ( which are also of bigger sized ) is principally caused by using relatively improved type of 

tea manufacturing machinery and appliances. And for leaf production sector it has been due to 

economies of scale enjoyed by the bigger ones. 

To find out surplus over the cost of production ex-garden price per unit of output has been 

calculated by deducting marketing cost involved in marketing the produces from the average 

annual auction price received at the comparable point of time. Average ex-garden price thus 

obtained is found Rs. 35.50 per kg as against average prime cost (i.e. recurring cost) Rs. 17.99 per 

kg creating a surplus as high as Rs. 17.51 which accounts for around 98 per cent over cost. Extent 

of surplus over cost is recorded higher ( varying 110-129 per cent ) for the gardens controlled by 

Agency House followed by those under Govt. Undertaking . Price-cost difference for the larger 

sized gardens is also noted higher than that of their smaller counterparts. In calculating surplus 
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only the recurring items of cost have been reckoned into . Nevertheless , with such remarkably 

higher surplus one can safely conclude at least in short run perspective that the tea industries with 

particular reference to Dooars have been able to earn good profit by taking advantage of buoyant 

internal market and the gardens belonging to larger size groups are stood in better position in this 

respect. 

To examine the above finding in the long term perspective temporal price behaviour of 

made tea in the domestic market has been analysed . Annual trend growth of price of Indian tea 

during 1962-90 in the international market is worked out to be 4 per cent as against 7 per cent in 

the home market . Considering the period of stable exchange rate of Indian currency higher trend 

growth of price of Indian tea in home market is also visualised . To understand inter-year 

fluctuation of growth of Indian tea prices instability coefficients have been calculated by 

alternative methods and it is found that the degree of instability in whole sale prices of Indian tea 

as worked out by alternative methods is low or at least moderate ( i.e tolerable ) . With the above 

finding of trend growth and inter-year fluctuation oflndian tea prices in the home market inter alia 

assuming proportional cost variability over years one can affirm the above contention of profitable 

proposition of tea economy founded in short term situation is true for the long term perspective as 

well . Based on foregoing analysis of price-cost relation both in the short and long term situations 

one can also substantiate the proposition that the domestic market is acting as a cushion to protect 

Indian tea producers from adverse impact of keen competition faced by Indian tea in foreign 

markets. 

From the analyses of various facets underlying supply of and demand for Indian tea both 

in the home and foreign markets the inadequacy of output growth to meet growing demand has 

been elicited as the focal area of concern . In view of limited scope of bringing more and more 

area under tea plantation the desired growth of out put needs to be achieved by augmenting yield 

with higher pace. Yield enhancement by disproportionate increasing input intensities may or may 

not be cost effective . Increase in unit cost, if arising therein, can be successfully transferred to the 

domestic consumption by taking advantage of bouyant internal market free from threat of foreign 

competitors . Tea industry aiming at producing for the home market is able to generate comfortable 

surplus as revealed from cost- price relation . But with an objective to improve the relative 

position of Indian tea in the foreign markets generation of surplus production through productivity 

growth needs to be cost effective in relation to that of the principal competing countries like 
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China and East Africa specially Kenya . Given the natural advantage of tea production in favour of 

East African Countries India is able to combat the present adverse foreign trade situation at least 

to some extent by reducing unit cost if the policies towards adopting adequate rate of replacement 

planting , rational utilisation of labour , extension of irrigation facility and better nutrient 

manageme~t are implemented. To achieve all these increasing investment on R & D also appears 

to be important. 
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APPENDIX TO CHAPTER - V 

Ownership of business is represented by the right of an individual or a group of individuals 

to acquire legal title to assets for the purpose of controlling them and to enjoy the gains or profits 

from such possession and use. From this right of possession the Company form of ownership was 

evolved out of the growing need of industrial expansion . The names of four major types company 

found to be mostly prevalent in the tea industries ofDooars have been mentioned in Chapter V. A 

brief description of each of these companies will be given now. 

Private Limited Company: A Private Ltd. Company may be defined as a Company,1 

(i) where the minimum number of members is 2 and the maximum number is 50 exclusive of 

employee share holder; 

(ii) which prohibits invitation to the public for subscription to its shares and debentures; 

(iii) which restricts the transfer of its share. 

A Private Ltd. Company thus has the advantages of limited liability in carrying out business. 

Public Limited Company : It is a company2 of unlimited number of members ; the minimum 

number must not be less than 7 ; it offer its shares to the public for subscription and it does not 

restrict the right of its members to transfer their shares freely . This type of Company can offer 

shares to the public freely , it can collect larger sum of money to finance its projects . Its capital 

base is more stronger than that of the Private Ltd. Company . 

Agency House : This system of ownership , now abolished in India , was developed out of 

Managing Agency system which played a vital role in the growth and development of Joint Stock 

Companies in India . A historical perspective is needed to search for the origin of the Managing 

Agency system . It was originated in the early part of the 19th Century . With the cessation of 

monopoly of trade between India and England by the East India Company in 1813 , many 

Britishers became interested in carrying out trade with India and earned huge amount of profits . In 

the course of time . British capital diverted to the industrial production also and were successful in 

I. Bhusan . Y.K .. Fundamentals of Business Organisation and Management . S.Chand & Sons ,Delhi . 

gthedition.1977, p.2.28. 

ibid' p :.29 
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many places . But the long distance and adverse climatic conditions of India made it difficult for 

the British capitalists to supervi~e their business personally in India. They , therefore , entrusted 

the management of their business to Agency House which came to be known as Managing Agents.3 

The British Agency Houses in India thus became the forerunner of the Managing Agency system. 

The characteristic features of the system was that the person , firm or company appointed as 

Managing Agents took full charge of the promotion , finance and management of the concern . So 

Managing Agents in India were pioneers-cum-promoter-cum-manager-cum-overlord all rolled into 

one and as a result , managing agents occupied a unique position in the affairs of the company 

management. The high efficiency and integrity of the Managing Agents were well-known all-over 

India and it was found reflected in the sound and efficient condition of many of the concern . 

Keeping in view of this , Agency Houses were considered in our study even though they are non

existent now. In spite of the abolition of the Managing Agency system and their conversion into 

Public Ltd. Company , it is assumed that these types of gardens are still more sound in their capital 

base and managerial skill over the other types of ownership. 

Government Undertaking Company : It is a company formed by the Government which owns at 

least 5 1 per cent of its share capital . 

3. ibid' pp. 3.29- 3.31. 
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Appeadls to Ch•pter VD 
T1ble 7 A.l: Entropy: Total Between 0row and Within~ Group 

Total-Entropy Within Groups - Biltropy Within Separate-eroups-of-Geuntries 

Year Group A Group B Groupe GroupO GroupE Group F GroupO Group TOIII l!llllllf1 TOIII Group OfOup Group Group Group Group Group a.-

H 
wldlla .._ ...., 

A 8 c D E F 0 CIOip 

poap ....,.or Col H ...., -- (10+11) 

I 2 3 4 s 6 7 8 9 10 11 12 13 14 IS 16 17 18 19 20 

1951 3188 0 .0763 .0506 .0070 0 .0119 0 0.4647 .9361 1.4008 .4278 0 .6687 1.0043 .6049 0 .4763 0 
1952 .2520 0 .0821 .0359 .0216 0 .0086 0 0.4009 1.0141 1.4150 .3457 0 .6772 .9924 .6682 0 .2848 0 

1953 .2704 0 .o705 .0378 .0254 0 .0038 0 0.4082 .8789 1.2871 .3506 0 .6846 1.2988 .5416 0 .2475 0 
1954 .2694 0 .0756 .0306 .0202 0 .0083 0 0.4043 1.1045 1.5088 .3414 0 .6615 1.2260 .6916 0 .4954 0 

1955 .2700 0 .0712 .0472 .0221 0 .0080 0 0.4216 .9418 1.3634 .3609 0 .6745 .9771 .5054 0 .4088 0 

1956 .2427 0 .0668 .0222 .0303 0 .0082 0 0.3703 .9705 1.3408 .3232 0 .6866 1.0190 .5331 0 .3963 0 

1957 .2348 0 .0599 .0601 .0236 0 .0094 0 0.3879 1.0819 1.4698 .3276 0 .6802 .9537 .5098 0 .4531 0 

1951 .2060 0 .0600 .0291 .0506 0 .0065 0 o.3524 1.1254 1.4778 .2945 0 .6825 .8546 .6498 0 .3911 0 

1959 .2336 0 .0196 .0317 .0125 0 .0086 0 0.4091 1.2532 1.6623 .3589 0 .6745 1.1910 .6921 0 .5084 0 

1MO .2157 0 .0491 .0428 .0485 0 .0082 0 0.3706 1.2093 1.5799 .3202 0 .6879 1.1627 .5216 0 .5172 0 

1961 .2100 0 .0620 .0320 .0661 0 .0060 0 o.3163 1.2090 1.5853 .3181 0 .6666 .9576 .6112 0 .5211 0 

1962 .2407 0 .0545 .0421 .0597 0 .0086 0 0.-4058 1.3351 1.7416 .3870 0 .6505 1.0916 .5306 0 .3137 0 

1963 .2312 0 .0445 .0344 .0430 0 .0051 0 0.3591 1.2494 1.6015 .3507 0 .6448 1.0948 .4642 0 .3250 0 

1964 .2193 0 .0475 .0280 .0448 0 .0066 0 0.3463 1.3508 1.6971 .3556 0 .6633 1.1447 .4817 0 2424 0 
,;) 

1955 .2376 0 .0411 .0289 .0487 0 .0095 0 0.~ 1.4072 t.ml .4101 0 .6645 1.1565 .4501 0 .3836 0 

1966 .0499 .0664 .0417 .0586 .1292 0 .0104 0 0.5169 1.4681 1.9850 .3927 .5405 .6524 .1.3798 .8297 0 .3203 0 

1967 .2439 .0526 .0354 .0467 .1258 0 .0067 0 O.Slt2 1.3358 1.1470 .4066 .4622 .6272 1.2129 .9501 0 .2355 0 

1961 .2790 .0492 .o310 .0809 .0839 0 .0094 0 0.6258 1.4707 2.0965 .5003 .3965 .6266 1.1913 .8535 0 .2745 0 

•• .2332 .0661 .0389 .0946 .1495 0 .0050 0 0.5810 U912 2.2782 .5630 .3878 .6052 1.2579 .9784 0 .2080 0 

1970 .2422 .0654 .0331 .0579 .1295 0 .0052 0 0.5331 1.4763 2.0101 .4556 .4452 .6392 1.1074 .9746 0 .2731 0 

(Continued ) 



T•ble 7 A. I (Continued) 

I 2 3 4 s 6 7 8 9 10 ll 12 13 14 IS 16 17 18 19 20 

1971 .2146 .1098 .0383 .0834 .1047 .0197 .0050 0 0.5758 1.6840 2.2598 .5432 .4751 .6121 1.2730 .8961 .2350 .3046 0 
1972 .3468 .1682 .0281 .0861 .1542 .0165 .0052 0 0.8055 1.6323 2.4378 .8767 .6707 .6173 1.4387 . .9846 .3388 .3171 0 

1973 .3679 .1721' .0281 .1376 .1216 .0202 .0062 0 0.8539 1.6439 2.4978 .9492 .6902 .5446 1.5326 .8933 .3860 .3183 0 

1974 .3931 .1376 .0317 .1364 .0900 .0175 .0048 0 0.8194 1.6272 2.4466 .9195 .5709 .6379 . 1.6104 .8588 .3010 .2413 0 

1975 .2879 .2068 .0293 .1540 .0552 .0108 .0083 0 0.7525 1.5936 2.3461 .7994 .6336 .6671 1.5619 .6942 .1741 .4113 0 

1976 .2235 .1437 .0286 .1906 .0981 .0461 .0098 0 0.7407 1.6748 2.4155 .6064 .5514 .5688 1.6694 .9540 .6800 .4396 0 

1977 .2528 .1762 .0271 .1429 .1097 .0505 .0135 0 0.7728 1.6342 2.4070 .6458 .6841 .4979 1.8274 .8833 .8293 .5232 0 

1978 1826 .2018 .0124 .2700 .24SO .0332 .0030 0 0.9478 1.66$1 2.6129 .73S4 .7SI9 .6511 1.6113 1.1361 .5369 .3679 0 

1979 .2273 .1376 .0223 .2365 .1470 .0134 .0073 0 0.7915 1.1255 2.5170 .6857 .5720 .5815 1.5326 1.0908 .2534 .3381 0 

1980 .1885 .1772 .0179 .2099 .1832 .0153 .0018 0 0.7941 1.6449 2.4390 .7266 .5160 .6695 1.5832 l.l410 .3651 .2359 0 

1981 .1674 .2283 .0156 .2085 .1399 .0147 .0023 0 0.1771 1.6271 2.4042 .7609 .58ll .6420 1.4867 1.0359 .2875 .2965 0 

1982 .1917 .2677 .0168 .1606 .0494 .0157 .0010 0 0.7031 1.5594 2.2625 .6279 .6164 .6773 1.5970 .5501 .3727 .0825 0 

"N 1983 .ISS6 .2230 .0108 .3082 .0129 .0149 .0018 0 0.7319 1.5663 2.2982 .5966 .6084 .6151 1.4767 .2277 .4595 .2403 0 
0 ..s 1984 .1888 .1549 .0166 .2698 .0641 . 0205 .0016 0 . .7172 1.5528 . 2.2700 .7869 .3999 .6894 1.3526 .6565 .9761 .1838 0 

1985 .1110 .1883 .0089 .2460 .0911 .0252 0 0 0.6707 1.4321 2.1028 .7402 .3784 .6712 1.4038 .7885 .9228 0 0 

1986 .1641 .1603 .0141 .2205 .0246 .0164 .0008 0 0.6011 1.3940 1.9951 .72ll .3222 .6852 1.5265 .3421 .9067 .1607 0 

1987 .1294 .2841 .0083 .2227 .0479 .0231 0 0 0.7156 1.3225 2.0381 .8541 .5191 .6236 l.l827 .8485 .9155 0 0 

1911 .1141 .2666 .0071 .2941 .0481 .0368 0 0 0.7668 1.4753 2.2421 .7360 .5645 .5082 1.3971 .6ll9 .9671 0 0 

1919 .1234 .1836 .0039 .2198 .0.159 .0358 0 0 0.5814 1.2933 1.8747 .8698 .3125 .4264 1.4568 .3103 t.OJJ1 0 0 

1990 .1163 .2175 .0052 .1609 .0243 .0146 0 0 0.5392 l.t206 1.6598 .8317 .3273 .5057 1.5040 .6194 .7592 0 0 

Note : The names of the countries belonging to each group are furnished in Table 7.6. 



Appendix to Chapter VW 

Table 1.1A : Average price I kg of Indian tea in terms of U.S. Dollars 

Year I Price Year J Price Year I Price 
1961 N.A. 1971 1.03 1981 2.07 
1962 1.22 1972 1.07 1982 1.98 
1963 1.24 1973 1.00 1983 2.45 
1964 1.25 1974 1.10 1984 3.00 
1965 1.21 1975 1.33 1985 2.62 
1966 1.16 1976 1.30 1986 2.26 
1967 1.18 1977 2.70 1987 2.44 
1968 1.06 1978 2.51 1988 2.19 
1969 0.95 1979 2.23 1989 2.44 
1970 0.97 1980 2.43 1990 3.02 

Table 1.2A: Average prices of Dooars's tea at Slllguri auction during 1981-93 

Year Money price Relative price (deflated Relative price 
(Rs.Jkg) by all commodity (deflated by food 

price Index) price Index) 
1981 12.89 0.13 0.13 
1982 14.58 0.14 0.13 
1983 21.99 0.19 0.17 
1984 25.97 0.22 0.20 
1985 19.96 0.16 0.15 
1986 22.11 0.17 0.17 
1987 22.98 0.16 0.14 
1988 23.29 0.15 0.13 
1989 38.48 0.22 0.20 
1990 41.50 0.23 0.21 
1991 38.18 0.18 0.16 
1992 37.56 0.16 0.14 
1993 47.77 0.19 0.17 



Table 8.3 A : Average prices of tea at calcutta auction and at all the auction centres In India taken together from 1961-1"o 

Year Calcutta auction All India Calcutta auction All India Calcutta auction All India 
money price money price pnca (deflated by pnce (deflated price (deflated pnca (deflated 

(Rs.lkg) (Rs./kg) all commodity by all commodity by food by food 
lortce Index) Price Index) lprtcelndex) iprtce Index) 

1961 5.45 4.86 0.28 0.25 0.27 0.24 
1962 4.89 5.25 0.24 0.28 0.24 0.28 
1963 5.48 5.27 0.28 0.25 0.27 0.26 
1964 5.43 5.20 0.23 0.22 0.22 0.21 
1965 5.28 5.50 0.21 0.22 0.21 0.22 
1968 5.68 6.89 0.20 0.23 0.17 0.20 
1967 5.97 8.09 0.18 0.19 0.18 0.18 
1968 6.18 5.74 0.19 0.18 0.19 0.17 
1969 5.90 5.88 0.18 0.18 0.18 0.18 
1970 6.15 8.55 0.18 0.19 0.18 0.20 
1971 7.08 6.78 0.19 0.18 0.21 0.20 
1972 7.12 6.53 0.18 0.16 0.14 0.13 
1973 7.05 6.84 0.14 0.14 0.14 0.14 
1974 10.24 10.03 0.17 0.16 0.20 0.20 
1975 11.35 10.73 0.19 0.18 0.23 0.21 
1976 12.08 11.61 0.20 0.19 0.24 0.23 
1977 16.77 15.59 0.26 0.24 0.34 0.31 
1978 14.02 12.95 0.22 0.20 0.28 0.26 
1979 14.75 13.01 0.19 0.17 0.15 0.13 
1980 15.08 13.78 0.17 0.15 0.15 0.14 
1981 15.25 13.94 0.15 0.14 0.15 0.14 
1982 16.82 15.59 0.16 0.15 0.17 0.16 
1983 26.16 23.91 0.23 0.21 0.26 0.24 
1984 32.03 28.58 0.27 0.24 0.32 0.29 
1985 25.60 23.35 0.20 0.19 0.26 0.23 
1986 26.94 23.45 0.20 0.18 0.27 0.23 
1987 28.91 25.12 0.20 0.17 0.29 0.25 
1988 28.48 24.36 0.18 0.16 0.28 0.24 
1989 39.56 38.82 0.24 0.22 0.40 0.37 
1990 49.07 43.24 0.27 0.24 0.49 0.43 


