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CHAPTER I 

INTRODUCTION a 

In the world o~ ever ~ncreaeing population along with 

the increasing. demands on_ various goods, productivity is tho only 

al ternatJ.ve solution to mitigate the increasing demands. This 1s 

a high time for all in different spheres, e1 ther 1n agr1cul tura 

or in industry to produce more end. more output from less and less 

1npu~s.- Te~. is also not an exception 1n this regard tor the demands 

on tea in t~e world have been increasing at a rate of 4•5 percent 

every year. Such an accelerating demand on tea is basically due to 

the locat1onal spec~tio natur"e of the tea crop which consequently 

leads to its confinement 1n some tropical countries like India, 

Srilanka, Kenya, etc. The rest of the world is_ highly dependent 

on the cultivation and production of these tea producing countries. 

The challenges for these countries are more, because they have to 

meet both internal and international demands. It .is; therefore, 

urgent for all tea producing countries including India to enhance 

the _current producti.vity level so that a balance can be- mai.ntained 

between the demands and supply of tea.· 

STATEMENT OF THE PROBLEM; 

Tea is one of the labour intensive plantat1on crops and 

most well-organised in the field of agricul turo. It is a great 

source of employment as well a.s a convenient base for earning 

foreign exchange. Its reputation being the 'biggest employer of 

woman workers in lndi.a', with equal pay for equal \'IOI"ks is another 
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.. sign1ficant aspect of tea (Bhuyan 1989, PPo25-31). In the inter­

national.. perspective, India continues to ba the l:J·orld • s largest 
. . 

. producer ·and exporter of tea. ~ring the year 1990, tea produc-

tion 1n India reached a r-ecord lave~ .of 1'15. m1ll1on Kgs (28.6 

percent of the world • s toW prOduction) and earned an ·estimated­

Rs.1028 crores ·(37th Annual. Report, 199D-91, ·· PP•12-13). ·North-.: 

East India produces about 75 per eont tea of India' a productiqn, 

ana· out of this, the ·state of .Ass·am is the biggeSt producer· of 

qual! tY tea having a s1gnif1ea~t share of mora than 53 percent. 

lnterestingl.yc,enough, over 50 percent of the nation• s eXportable 

tea is Assam• $ contribution and what is most ~riking is that, 

Assam as a .. siilgle unit still produc'e·s more than 1 /6th of the ttorld' s 
. . . 

tea. At present, the state. has nearly 1.9 lakh hecta.rea of land 

under tea cultivation representing 1.5 percent of the total geog­

raphical are~. of tbe state. There has· been a steady exp~nsiori of 

land under tea_ and the annu:Sl. rate of expansion was o.s parc·ent 

during 1981-1990. SJ.mUarly, the product.ion of tea in the state . 

had been increasi.ng at an annuai rate of 4•8 percent during tho· 

said pericd. The product.a.v1ty also increased from 1415 Kg in 

198D-81 to 1674 Kg in 1989-90. In the .sphere of labour input, it 

employs dJ.reetly ~ver 4. 5 lakh workers all over Assam of which 

the female workers are nearly hal fo It also employs the highest 

number of mandays per hectare· of land per year against any other 

agricultural produce, spec,ially agai.nst paddy • the maJ.n foodcrop 

.of Assam. According to an estimate, tea employs approximately 

900 mandays per,year per hectare against 330 mandays in paddy 

cultivation. The approximate cost of paddy produced from one hec­

tare of land is about Rs.SOOO/- whereas the value of tea from one 



hectare of land on average production is over Bs.so,ooo/­
(Bhuyan, 1989, p.29). Besides this, tea is a. kind ot 'enVi.ron­

ment friendly • industry and apart from a.rresting the deforesta­

tion and denudation, 1.t baa a significant impact on the econol!\Y 

ot the state (Deogun, 1989, p.3). 

Insp1 te ot 1 ts notabl. e contrJ.bution in dJ.tferent physico­

socio-economic spheres, produoU.on of tea 1n India is yet to 

achieve the expected target. 't'ha continuous increase 1n demand 

for domestic consumptJ.on at the rate of 4-5 percent every year 

has affected the country • s export pro til a. some of the tea pro­

ducing countries like Kenya, Srilanka, China, Indonesia have 

seriously challenged Indian tea in the world export market (Bor­

bora, 1993, Assam Tribune APril 1 ). Therefore, the nation now 

requJ.res to be substantially stepped up to meet the increasing 

domes'Uc demand and at the same t.ime, sui table strategies have 

to be adopted it the country is to continue as the world's leading 

producer and exporter ot tea by reversing the current shrink1ng 

share 1n 1nte·rnational market at 18 percent from 31 percent in 

1971 • The domestic consumpt.lon ot tea by 2000 AD is estimated 

to be about 750 mUlJ.on Kg and the target for export is 250 

mUlion Kg. Therefore, the production target for tea industry 

is 1000 million Kg. by the turn of the century and the ~are of 

North Bast India is expected to be 7.50 million Kg.(Borboro,1993). 

Since ASsam i.n the north eastern states alone supplies half of 

the nation's exportable tea, it would be urgent for the state to 
increase the current producti.vity level to maintain its glorious 



historical trend. Because, the production of tea by bringing 

more area under tea cultivation at tho cost of either cultivated 

lend or forest land is not adVisable and it is no longer remain 

as a permanent solution to ful.fU the increasJ.ng demand. Therefore, 

the study ot productivity against the backdrop o~ ecology seems 

to be meaningful. r-1oreover, tea being a dominant cash crop 1n the 

state, needs empirical investigation in micro-areal unit to high­

light the com.plex relationship exist bet\>teen the ecological contU­

tJ.ons and tho product! vi ty of tea. Since the district Son1 tpur 

of Assam is an important tea growing area, the selection ot this 

d1strict for empirical study is relevant for the purpose and 1s 

expected to be a good representative unit of the state for under­

standing the levels of productivity J.n relaUon to land, labour 

and capital inputs. 

The saco,nd aspect of the selection of this district for 

intensive study is that it has the favourable ecological conditions 

required for tea cul U vat1on. Generally, tea in natural conditions 

grows upto a height of 9 metres but by prunning it is allowed to 

grow upto 1-2 metres. Stagnant water on soU J.s injurious to tea 

crop and so the sloppy lands are preferred. Tea thr1 ves ~>ell if 

the area is characterised by heavy rainfall (50 to 250 em) and 

high temperature (13° to 30°c) dur1Dg the gro"ttling period .• H1gh 

organic content of the soil and the pH. value of 4.5 to 5.5 are 

other required ecological- conditions of tea.. However, all theso 

factors are prevailing in the district for which i. t is coming up 

as an important area tor tea cul Uvat1on. It is also seen that 

out of the t.otal geographical area of 5255 SQ.Km., 4.7 percent 
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is· under tea cul'tivation in the district, i.e., Jiigber than the 

'State's average of 2~8 percent;. ·-Simllarly, cut of the total WO~ 

liars of 2.1 lakhs; 19 per cent is associated- titb the tea cul­
tivation 1n -the district agalnst the state• s average of, 12 per­

cent~- The production -cjr tea in the district in 1989-90 was 49.6 mt 

million- Kg. against the state • s -total of 363• 7- million; Kg, - thus 

- representing nearlY 13 ·percent- ~h~re to the total outPut ·of the 

state. The average yieid(Kg/h) ot tea in the district'in the­

sai.d period was 2007 Kg wMch -is:tU.gher than the state's average 

ot 1674 Kg Which indicates 'the ·S\iitab1l,ity of tea cwti.vation 'in 

the_ area. The district baa, lio.wever.- more potent1al1t1os to -

· enhance the product! vi ty _ by creatins · an eftect1 ve rel ati.onsh1p 

among the _productJ.on factors and hence; an :integrated approach 

is needed to· examine the existing levels of proCluct1 vi ty as well 

a.s to 1n9rease the productivity. The significance of the study 
' . . . . . 

tt:terefore, lies J.n the fact .that it will throw light on some of 
' . : ' . . . . . . ' ~ . . 

the hitherto unexplored prolll:eme asE!oCiated With tea cultivation 

and producti'*ty which will provide a mea~ngfUl basis for fUture 

planning and development. 

OBJECTIVES OF THE STUDY: . 

Based o.n the above background, the following aspects in 

rega~ to the productivity of tea in the district are proposed 

to be deal tt~J· w1 th: .. 
. a) To study· the ecological and other related factQrs p~ 

vailj,ng. il'l the tea growing areas of the district. 
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b) To ex•ne the distributional. pattern of land. labour 

and oap1 tal_ produot1 v1t1es in different ecological con­

ditions of the district. 

c) To 1nterprete the functional effects of production fac­

tors on the· productivity or tea, and 

d) . To suggest the feasible solutions -ror optional ut1l1za­

. tion of factors of production wJ. thin t~ spec1!1c set 

of ecological concU. tiona. 

RESEARCH QUESTIONS: .. 

The following questions are proposed to be answered 1n 

the preaent analysis. 

1 ) What 1a the pattern of eX.S.st1ng 1 evel of prociuct.1on aJ'1d 

productivity under the specific set of ecological and 

non-ecological conditions ? 

2) What are the effects o~ different explanatory va.riables 

on the land, labour and capital product1v1t1es ? 
' . . 

3) How does tl.le prOduction level of tea oo optimised by 

redu.c~ng the yield gap for various ecological conditions? 

DATA BASE AND METHODOLOGY: 

Relevant informations for this study are collected from 

both secondtiuy and primary sources. The. secondary sources cons­

titute the various books, journals, tea directory etc.published 

by the concerned Government· and private departments. The geog-
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rapbical backgrOund of the study area is t!escribed with the help 

of maps and published informations. The intormati.ons relating to 

the climatic conditions, i.e., rainfall, temperature, humidity, 

sunshine, evaporatiotl that are included in this study are collec­

ted trom Tea Research Association, North Bank Branch, Thakurbar1 

( Tezpur-). Data !or tho description of Physical characterist1os 

of soU of the tea g.ro"11ng areas of the di.otrict 3re collected 

.from the soil survey reports (1967-68), published by Tooklai 

_Experimental Stati.on, Jorhat-. T"ne informations. and sta.tistics 

. related to chemical characteristics of the soils, 'labour condi­

tions and other capital inputs (like machine maintenance cost, 

transport coat, factory electrification cost, etc.) for various 

tea estates have been collected from their offices by the author. 

Some relevant informations Whioh are not aveilable ir1 the records 

a.re collected by preparing questionnaires/schedule (AppcrAJx I) 

for the pby!llioal aspects ~rtd. households of ~lte tea estBtes. Tha 

primary informations are ~athered by taking some sample tea 

gardens based on stratified random sampling in \11hicb the size 

ot the garden has given prime importance. Altogether nine samples 

have bean taken, which repreaontoa 1 5 percent of the total gardens 

of the district. 

The collected data hs.va been tabulated and presented by 

usir1g various statistical techniques like regreasJ.on analysis• 

corral ation coefficient method ate • .Produoti.on-1\.tnction approach 

has been apJllied to z:neasure the distributiona~ pattern of produc­

tivitles or land, labour and ca.p!tal. A correlation matrix has 

been used to obse·rve the degree of relationship among the t\"-:-el ve 

explanatory variables (Independent V3riabloa ) and considering 



the non-colineari ty of these variables, three of them have been 

dropped from the analysis because of co-11near1 ty problem. Then, 

to understand the affects of nine explanatory variables on pro­

duct1vit1es of land, labour and capital, a step-wise linear 

regress.1.on model has been used. The mathematical f'orm of the 

equation is 

Where · Y = Productivity (Dependent variable) 

xn = Input variables· (Independent· variable) 

a= Constant 

b.,,~· •• bn are coefficients. 

The degree of effects of these variables are measured 

wi.th the help of degree of·Cietermin€mts(R2 ) which has proVided 

·the coefficient of the contribution ot spatial varia·nces. The 

· existing and optimum yield patterns are obtained by estimating 

the values of tea producti v1 ty. SJ.nce cartography is the toW 

tor geographical studies, the facts and findings are also shown 

·. by maps and cUagrams. 

According to the objectives of the present study, an 

attempt bas been macl'e to highlight the research works already 

done 1n this fi.eld. The main aspects of tea cul t1vat1on round 

1n these t-1orks can be studied by putting the material into a 

number of specific heads. The t.lrst group of' study relates to 



the lmpact ot ecological conditions, basically clJ.mate (Rain­

fall & 'l'emperature) soil and drai.nage on the proctuction of tea. 
' 

Choudhury. (1978), B1sltas (1978) and &len (1976) have attempted 

to elucidate these factors on the experimental basis and confined 

the study 1n the Tera1 Region and some parts ot Asaam. Grice 

(1971 ) made an experiment beb1aen the shade an4 the cultivation 

of tea, and showd how per hectare yield under different degree 

or shade is effected by ~trogen~ .soU type and age of the tea. 

This studies, however, are unable to recognise .the composite 

effects ot several production factors and the relative contri• 

bution of eaeh explanatory varJ.able to the p.roduction and pro­

ductiv1t1es of tea is also not attempted~. 

The second group ot study relates to the various socio­

economic factors and its impact on production of tea. It is 

obvious that economic factors can contribute only where the eco­

logical conditions are favourable. Misra (1991) analysed ~e rela­

t1oneh1p between the change in price and production of tea by 

taking some examples from Dooars and Darjeel1ng. Roy (1988) and 

S~rkar (1972) went a step fUrther and described the situation 

1n relation to consump.tion, production, price and trade of in 

world perspective. These studies are highly descriptive in 

na:ture and fa.:U to highlight hOw the cuXTent rate of producU-

v1 ty of tea is encouraged by the factors of produc'tion. 

The third group of study relates to the labour-management 

relation and productivity ot tea. Venkatakrishnan(1981) and Baruab 

(1981) studies these things in North East India and only has shown 
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the importance of it 1n the cultivation ot tea, but unable ~o 

make any generalisation on regional bas1so Produo~ion of aey 

agrioul tural produce varies according to the size of the farm 

and 1;n th1s regard, tea 1s not an excepti-on. M1tra(1987)des­

cr1bad that the productiVity of tea varies from large to small 

farms. But he did not give any generalised idea regarding the 

degref3 of variatJ.ons from large to small farms •. 

. . . 

Frem tho above discussion lt is seen that these atudJ.es 

are o'f f'ragmantory in nature and. unable to provide a reasonable 

base for understanding .tho .productivity level of: tea. Therefore, 

an.integrated approach comprising ecological ~nd other .non­

ecological fac.tors needed tor tea cul t1 vation has been sought to 

explo~filt. ;:he levels ot land, labour and capital product1v1t1es of 
·, ':::. 

tea 4n Asso.m, With special reference to the product1v1 ties of 

tea in Son1tpur district~ 

CHAPTER SCHE'.t4E: · 

The entire material of this sttldy is arranged_ into a 

cohorent manner by putting tbe material into f1 ve chapters. The 

firs~ chapter d<?als with the conceptual backgr~und, statement of 

the problem, objectives, research questions. data base an6 metho­

dology and the review of literature, while. j.n the second chapter, 

geographical background of the study area is analysed~ Tb1r4 

chapter deals with the agro~cological conditions and input struc­

ture . of the tea growing aroas. Chapter four incorporates the pro­

duction and productivity of tea. FUnctiorial analysis of a"<plana­

tory variables are also included in this chapter. Research findings, 

suggestions and conclusion are presented in the fifth chapter. 
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CHAPTER II 

SCh'JITPUR DISTRICT : AGAINST THE BACKDROP OF GEOGRAPHY 

INTRODUCTION: 

Son1tpur. tttha city ot mood" ( 'Son1t' means blood 

and •pur• means city) is tho reflection of some beautiful legends, 

narrated elaborately in "Kumar Haran« 11 and a brief account is 

. obtainable from Cazetter (1978, p.2) in the following foruu 

•In the Kumar Haran, an Assamese book written in verse, 

it has been described how Aniruddha, grandson of Krishna secret­

ly entered the eastl e \-Jhere Bans • s beauti 1\U daughter was kept 

under surveU.lance. Ushe had earlJ.er dreamt of An1ruddha and was 

charmed wJ. th his beauty. Aniruddha marned · her according to Gan­

dharva ceremoey. When Bana came to know about this marriage, he 

immediately threw An1ruddha into prison. This led to a grim 

lx:lttle bet'\';een Dana and Lord Krishna who came to rescue his grand­

son. The profusion of blood that spilled in this wa.r was the 

reason for calling this place • Sonitpur•. 

The present distric·t Sonitpur, however, was a sub­

division of erstwbile Darrang district of Assam. In 1985, it 

became a separate district With two sub-divisions, viz. Tezpur 

and B1~1anath Charal1. There aro_siX Police Stations namely, 

Gobpur, Behal1., Chutia, Rangapara, Dheld.ajul1 and Tezpur. 

GEOGRAPHICAL LOCATIONS: 

Tba district lies between 26°30'N and 2T'os• N latitudes 

and 92°17'E and 93°47''8 longitudes. It covers an extensive but 
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elongated alluvial tract betw~an the river Brahmaputra in the 

south and. the roothill s ot the eas·tern Himalayas in thG north. 

'l'he district Lakhimpur and Darrang exist 1n the east and west 

re~pect1vely~ It has greater east-west extension (nearly 155 

Kms) than ~~ .. South ( 35 Kms approximately). Altogether, the 
"':~.r:-

geographical area of the district is 5255 sq.Kms which is nearly 

6.67 percent ot the state. The total area under tea in the 

. district is 247.2 sq.Kms against the state• a total o~ 226e.J sq. 

kms. It repres~nts 4. 7 percent, of the area under tea cultivation 

in the .district and 1 o. 9 percent against the state. The estima• 

ted population of the district was about 14 lakhs(6.1 percent) 

1n 1991 against the sta~'s total population of 222 lakhs. 

PHYSICAL SETTING: 

GEOLOGY: 

From the geological point of viaw, the entire district 

is covered by q~ternery alluvial deposits. Ther3 are,of course, 

some isolated hillocks of pre-cambrian gneisses exposed in the 

southern part ,.,1 th occaseionel outcrops of the tertiary sand• 

stones. The contrast in.terms of g~ology is very less in dis• 

trict. However, certain minor variations can be referred to by 

diViding the district into three parallel zones, Viz. northern 

foothill, central plain and the Brahmaputra fiood plain(Regional 

D.1.v:1sion of IndJ.a, 1991 1 pp.165-187). 

Ge0log1cally,the northern foot-hills ara characterised by 

the Upper Tertiary Sand Stones OOJ.lSist of fine to medium grained, 
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bluish to greenish grey ferruginous sandstones W1 th partings of 

dark grey splintery shales and occassional lumps and fragments 

of l1gn1te an<i carbon1sed wood, resembling the T1ppam Sandstone 

of Upper Assam. On the other hand, the central plain is covered 

by alluvial depos.lts of recent and sub-recent origin. There are, 

however, a 'llw outlying patches of ·elevated grounds ·composed ot 

Sand, Clay, Loam and. rounded Pebbles apparently resembling the 

older alluvium. These high grounds are sui table for tea cul tiva­

tion and mostly seen north of Tezpur (Rangapara and Bal1para) and . . . ~ 

in Biswanath area. The Brahmaputra nood plain belongs entirely 

to all:uvial roc~ of recent origin• These are composed of loosely 

consolidated sands, clays and single beds with ocoassional accu­

mulation of vegetation. 

TOPOGRAPHY: 

The topographical features of the distri.ct are \'7ell 

renacted aga.1nst its geological structure. It is seen that the 

district is a flat alluvial plain gradually slopping down from 

the footh1ll s towards the Brahmaputra plain. A fellt scattered in­

selbergs of gneissic rock are lying along the northern bank ot 

the Brahmaputra river With a height of 90 to 140 m. above mean 

sea l.evel. There are also some low lying mounds in the di.strict 

made up of unassorted river terraces (GSI, 1851-1976). Physio­

graphically, the district can be divided. into three un1 ts corres­

ponding to the three parallel geological zones as cited above• 

These un1ts are identified as Bhabar-TeraJ. Belt of northern 

footbill s, northem-'tllU t up strip or central pla1.n and the 

flood plain o:r·the river Brahmaputra (Taher, 1986, pp., 1-9 ). 
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All along the foothill. of the eastern Hi.malaya there is a 

narrow high zone made of coalescence of alluVial fans. This is 

the Bhabar zone characterised by the unstratified and unconso­

lidated thick accumulation of alluvium. The numerous streams 

from the H1mal$yas, on encountering the plain leave boulders, 

pebbles, cobbles, sands and sll t at the juncture which, in course 

of t.ime have joined With one another to form the Bhabar belt. The 

most. interest.iQg featqre is that the larger rivers here braid, 

Wh.Ue the smaller ones 41sappear from the surface due to perco­

latio~ in this zone~ Along the south of this belt, there lies . \ . 

the flat Terai Belt, where .the· disappeared water reappears, keeps 

the gro\md saturated •. It creats. a series of" SW$111PS that suppo~ 

tall grasses in this .~ t .• , The belt is also the source region for 

a number o'f seasonal tri bl,ltar1es•:. 

Next to t~e Bhabar--'l'eraJ. Belt, i.e~,. to the south of 

this belt, there l~es a strip o~ rel.:at1velr high land with a 

dense population~,. This l.>el ~.is called' • ~t-up-zone' and most of 
' - . . . -

the tea garde.as are lo·eated neree; .1\ga_in to .th_e south ot this belt 

lies the flood pl~n of the ·r1ver ·Brahmaputra, suppo~~ng a 

series Of 'swamps' a~ 1 beels1 , in Wb1Ch most .of the north-bank 

tributaries lose the1J:' trac·t (Taher, 1986) .• 

SOIL: 

The solls of the district are bas~cally al.luv1um of both 

recent apd sub-recent origin. These S()jJS are generally suit~ble 

for the cul tivaUon of tea. Although alluvium, th~~ are slight 

variations of soil characteristics in different·physiographic 
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units. The soUa of the northern foot-hlll· are composed of loose 

sandy texture ~th occassional sands and gravel• Three types of 

soil are identified in this un1 t, These are:-

a) · Orthents-ochrepts (58) ..;. Western (North & South) part 

ot the belt, 

b) Udalfs-orthents (23) - Eastern part (both North an6 

South), and 

c) Udal fs-Aqual fs-Ochrepts (21 ) - j.n tbe No~thern corner 

ot the belt~ 

Both older and new ·al~uVi~ soils are found in the 

central pl.aJ.n or bu1l t-up zone, . It also r~flects three types 

of soil, namely ~ 

a) Orthents...Ochrepts (58) - covers the. northern part. 

b) Oclmepts-Aquepts-nuvents (85) - spread over soutb·ern 

and eastern part; and., 

c) Udalts..;orthents (23)'- covers eas~rn part ·of the region. 

The soils in the third phys,tographi,c unit, i.e~, in 

the flood plain, are. character1s'ed by alluvial .soils of recent 

origin, These can be classified ~to two groups: 

a) Ochrepts-Aquepts-nuvents ·(85) - covers the ·larger part 

of the region, 

b) Udalfs-Orthents (23) - found in certain pla.ces(Fig• 2.3 ). 

(Regional Divisions of India··~ 1991, pp~,175-187), · 
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Considering the variety of soils found in the di.str1ct, it is, 

ho,Iever, seen that acidity is the general cha.racteristics of 

the soil and is more so in case of older alluvium. New alluvial 

soils representing the lands of the river banks are less acidic. 

Acidic all uvial soils are su1ta bl. e for tea cultivation, while 

heavy clays With high percentage of nitrogen in low land areas 

give a good return ot rice, Generally, the soil in the district 

is characterised by sandy to clayey loams texture w1 th high 

nitrogen content, low to moderate potash content and medium in 

phosphoric acid content (detail discussion is given in the 

Chapter lll)~ 

An examination of geology, topography and soU condi tiona 

of the distr.tct shows that there are three ecological zones with 

their own physiographic cond1 Uons~. These ecological zones are :-

1) Northern Foot~h1ll~~ 

U) Central plaln, and 

UJ.) The Flood Pl.~n of:· the river Br~putra!:. 

The relationship of each ecolQg.ioal zone ¢th tea cult1.vat1on 

would be discussed in the follo~ .chaJ>ters.~ 

CLIMATE ••. 

. . . 

The elJ.matJ.c characteristic·s of the district show 

similarity with the state._, Both tne· ,s.ta~e and the dj.str1ct is 

devoid of hot dry summer season.. The JDS,ximum temperature J.s 

experJ.enced during the south-t1est monsoon season a~¢ompanied by 

abundant ra1nfall-4t, Significantly,- ~he .distrJ.c't experiences high 

humid atmospher~o conditions throughout the y~a~~, On_ the other 
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hand, the cold season of the district starts from December Which 

continues tUl the end of February. Generally this season is 

foUowed by a period of thunder-storms from March to May. The 

important season in respect to the economy of the district is 

the rainfed south-west monsoon that starts from June, continues 

~pto the ~onth of October. October and November is the post­

monsoon period • 

. RAINFALLa 

The average annual rainfall in the district is 2187mm. 

aga,1.nst the state average o t 2455mm ( 1990) • Interestingly enough, 

rainfall increases· from the Brahmaputra r1 ver in the south to 

the toot-hills of the eastern Hi~ayas in the north of the dis­

trict (Gazetteer, 1970, pp.39-40)~ Rainfall mostly as thunder-
... . . ', '• 

sbower amotmtiJ'lg to a.bout 1 /5th of tbe annual is rece1 ved in the . . . 

pre-monsoon period of April. and May ... The sout~west n1onsoon 
. . ' . . 

arrives over the district by about the beginning of June. Nearly 

2/3rd of the annual ra.in:fal~ . occurs between June and to September. 
. . 

June and July are the rainiest months~. The annual variatJ.on of 

raipfall is· very lea~., Al. together, there were about .169 raJ.ny days t 

in the c11s~r1ct during 1991 (DetQ1ls. of cl~matic cond1Uons are. 

g1 ven in Chap~er I Ill~ 

/ ., 

TEMPERATURE: 

There are two meteorological observations, 'One at Tezpur 

and the other at Gohpur .,, ':l'he recorded data from these two statJ.ons 
.... · 

show ~hat Jarn.iary is the coldest -month of the year w.1 th the mean 

ciailY. ~imu~ temperature at 24°c . and: the mean daily minimum at 



6•'6~C\ to 1'0°c· (Stati$t1cai Hand Book, .1980, .pp.86-90)'• .During 

the ·m.nter. season, in. association with low pressure waves .·passillg 

eastwards, . the district .experiences cold spells· a day_ or· two When 

the mitrl.rjnam temperature may fall below 5°C• .Temperature, .howe~r,, 

begins. to ·increase from the, month of March and ·the· highest 1~~· 

experienced· in JUly and Augus~,• .D uring this. peri~, . the ·mean:. 

daily ·m1n1mum remains ·around 25°C •. This phenomenon alODg\'11~ high. 
' . . . . 

hum1dJ. ty· makes· the south-west monsoon .rather unpleasant, , but 

becomes·· congenial for tea crops~t . W1 th the term1nati~n of m~n;soon, 

. however,. the· weather, tends to bec~m~ cooler -and ·leads: towards.-

the Winter· season •. 

HUMIDITY1: 

Most ·interestingly~, tfl,e air in, the d1.str1cf tremalfls 

h1gb1y huJn14 throughout the f.e~,: except during' the period 

Fe~ary ~o April ~en t~e relative ·humidity is relatively less, 

p$rtioularly in the a~rnoon .• 

SKY CONDITIONS;, 

Entire state is charact~rised by heavy cloud to over-
. . 

cast 1n the south-we$t monsoon. season.; The di.strict 'in this 

regard is no exception.~- There. is,. however, no cloucl1ness attar 

the w1 thdra"~ ·of the. monsoon and in the ~11inter season specially 

the period from November t~ Apru slty is generally clear or 

lightly clouded~. Wirtds·. are: al~o light thrOughout the year· except 

. for short ·spells· of_ strOng Winds· thunderstorms ·from· March· to l.fay. 

North-easterly or ~a.sterly tdnds -~e -most coiiJinC)n throughout the 
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year.· cyclonic storms and depressions from the Bay ·ot Beng·al·. 

which move into Assam do not reach near enough· to· atf'ect ·the··· 

weather of·the Mstrict. Fog.occurs on some·days at post-mensoon 

winter seasono 

DRA,JNAGE: 
'• .• 

The tea stmtbs grow on well drainetllands· as: stagnant . 

water is·:~armful. Because .. of:·this· factor, hill ·slopes· are prac­

tically preferred· fo·r tea, but i.f the drainage is· good, it: grows 
. . 

equali'y well' in valleys.': 'i'he cU~'tdct conSiSts of: a ia:rge' number 

of trJJrutar1es comt.ng doWJ'). from the Himalayas . and :finds 1 ts way 

into the ~ver Brahmaputr-a •. Foothill. regions are well drained 

but most parts of ·1 t is covered by forest •. Therefore, area und·er 

tea in this zone is lesser than' cen:trai platn. The·: Flood pl-ain 

region of the d_,.striot is not good for tea· cultivation because 

of inundation during the summer season. The high lands. ·of central 

part of the district are suitable for tea crops.,- The drainage 

. system ot the d~strict shows some notable characters:~: The main 

nvers are Burai, Bargang,, ·Burhigang, G~adhar1, Dikorai, J1a­

Bharal1, Gabharu and .Pachnai (Fig.,-2~ 5 )~:~Of those. tr~~tar1es .. 

oJ'l].y Jia-Bharali is of the~ Ureat· Himal~Yan ~one . and are em;.;tn­

tially r~nfed-.. There is also another category of tr1butari.es 

which have their origin in the Terai Belt~ These collect water·, 

recharged attar seepage and underground flow bel ow the toot-bill. . 

Bhabar trait (TaJler·, 19861•. Suoh ·tributaries. are.·eph~meral. ~'th 
water floWing .only ·,in the summer· season• .However, . the. Bharali is . 

. ' 
'· 

the largest river in the district ·and nows abc;)ut 193 ktqs., ·in 

the hills and nearly 56 kms.: in the Plains. ~This i.s·J.ed by the 
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discharge ftooin a ·large ·catcltment area: through its large number 

of tributaries •. The principal left· bank tributaries are Bordikorai an 

and Upor Khar1 whi.l.e the. Upor Sonai, Nam SonSi and Mans1ri are 

right bank tributaries. The Burai is an important eastern most 

river of the district and its approXimate length is about 32 kms. 

in the plains:. Borgatm river is located in the west ot Burai, the 

length being 29 kms. The main· features· o:r· this river are- that it 

flows betw~en very w1de· banks· and that 1t. has very steep bed·· 

slope due to Which the canal' flow of the river goes on changing 

in every nood seas.on. The Ghiladharl and· Gabharu are also two · 

important rivers in the district, the lengths being 33 kms. and· 

64 kms. re~pectively·. However, almost all the. north .bank rivers 

including the rivers of the district take a course sub-parallel 

to the Brahmaputra before· opening into it. This is mai.nly because 

ot the presence of an incip~ent level along most part of the· north 

bank· of Brahmaputra ( Tpher, · 1986) •. · 

HUMAN - ACTlVITIESa 

LANDDUSE PATl'ERN• 

The pattern of land use in the district is highly depen­

dent on various physical factors mentioned above. An 8nalys1s f)f 

the land use reveals (Table '~.I) that. about 36 percent of cadas­

tral area is not available for cultivation •. SUet) land is used 

for homesteads, roa4s, factories, r1.vers, pon4s, towns, villages 

and so on. ~her uncultivated l.and ~·lke permanent pastures,. grazing , 

m1scelleneous tree crops e~., ha~ covered nearly· 5 pet"Cent of the 

total geographical . area.,.· Although the waste land area was very 

high till the later part . of- the 1. 9th century,: 1 t · has now been taken 



Table -2.1 : Pattern of Landuse in Sonitpur District. 

Sl.No. Classification of Land " Area in 000 hect. 

1. , 
..::.. 

a) 

b) 

..,.. 

._: .. 
a) 

b) 

c) 
4. 

a) 

b) 
5. 

Forest 
Not Available for 
Cultivation 
Land put to non­
agricultural uses 
Barren and uncultivated 
land 
Other uncultivated land 
excluding fallow land 
Permanent pastures and 
other grazing land 
Land:~nder miscellaneous 
tree crops & groves not 
included in net area 
Cultivable waste 
Fallow land 
Fallow land other than 
current fallow 
current fallow 
Net area sown 

Total Report~ng Area 

142 

181 

12 

14 

12 
0.3 

..,.. 
·-' 
4 

158 

526 

P.C. to Toial Area 

27.00 

34.41 

2.28 

2.66 

2.28 
0.06 

0.57 
(2).76 

30.03 

1(2)0.(2)(2) 

Source: St~tistical Hand Book, Assam, Directorate of Economics and 
Statistics, Govt. of Assam, 199!2l,pp.68-71. 

Table -2.2 : Percentage of Area Under Major Crops in Sonitpur District 

Sl.No. Major Crops 

.1. Rice 
a) Autumn Rice 
b) Winter Rice 
c) Summer Rice 

Total Area Under 
'-:> Wheat ..:... 

3. Rabi pulses 
4. Sugar cane 
5. Rape I!~ Mustard 
6. Jute 
7. ·Tea 

* Tea Directory, 1989-9(2). 

Rice 

P.C.of Area to Total Geographical Area 

2.98 
18.18 
0.08 

21.23 
1.99 
1. 57 
0.61 
2.17 
0.96 
4.70* 

Source: Agricultural Statistics, Assam, 1981-82. 



up for various uses. and only a fraction, i.e.~ o.o6 percent 

now remains as wasteland 1n the distri.ct~ At present, the 

large tracts of t>Jasteland have been taken up ~or tea cul tiva­

tion. Similarly, the proportion of fallow land in the distri~t 

is very less (1.3 percent). This. includes practically all un­

settled area, tbe vast area of which ere known to ~e ej.ther 

hillock or lowJ.ying areas. Unfortunately, the area under forest 

in the district is only 27 percent which is far lower than the 

proportion (33 percent) assumed to be adequate for maintaining . . . 

the ecological balance of a region. Net Area scnm in the district 

const1 tutes nearly 30 percent of the total geographical area~ 

Paddy, Jute~ Tea, Sugarcane, Mustant, Pulses are major crops 

while fru1ts like Mangoe~, Coconut, Banana,. Pine""'3pples, etc. 

are subsidiary Qrops. However, r;lce ·oc.cupies the major part of 

the district and nearly 80 percent of the population depends on 

the production of rice. TThe proportion of area under different 

crops in the district is given in the tabl.e-2.2. The data shows 

that rice covers nearly 21 percent of the total geographical area 

followed t¥· tea whose share 1~ nearly 4.7 percent among the cash 

crops, tea ranks first in the· district and its share is higher 

than the state's average of 2_.89 perc.ent to the. total geographical 

area. 

POPULATION AND LABOUR FORCE: 

According to the 1991 census, Sonitput district accounts 

for about 7 percent of the totel. population of Assam~ The number 

of population. in the district 1s nearly 14 lakhs(1991) of t'lhich 



30 

· male constitutes about 53 percent. The dens~~Y ~t population 
. . 1a· the district . stands. in 1991·· at 266· personEI per· sq.km. which 

' . - . . . . 

. shows an .increase by 95 ~ersons per· sq. km. over that of 1971 ~ 
. . 

The .. density .. of poPUlation is, however, higher in the: central 
. . . 

p~rt of th~ district (more than 300/Krrf) where the concentra-. . 

t1on of tea gardens .1s also higher. Therefore. there 1s no. 

shortage of labour force ~or the tea cul:t1vat1on 1n the district. 

The share of working populat~qn in the district is only 30.13 

percent of the total popul".tion and a majority of them remai·ns 
' . 

as ncn-workers4! Tbls fig1Jre .tor ~ state as a Whole 1s 36.37 

perc en~ ( 1991 ) aJlcl ·1n this. respect~ the incidence of non-wox1dng 

populatJ.on in the district. 1·s Mgh~r than th.e state~ 

TRANSPORT .NETWORK;. ..· 

Attar .\ndependence.in 1948 .. 49, there was only about 100.7 

Kms· or. metallecf roads,· e~ut··675 km$. of· gravelled roads and about 

77 kms of natural, soil motora~e roads under the· Central Assam 

Division. of the·.Public. Wo:rks Da.Pa~tment (Gazetteer·, 197~~ p.g69). . ' 
- . ' . 
At present, the picture· ha:? ChaMed· ·to a great extent and the · 

, ' , . . ' I • 

district .is connec·ted ·With tt»,e re.st part ·of the state either by 

road: or: rail transports~> The National. Highway No~:-52 runs through . . . . . 

the district and almost p~rallel.. to. it, North, East .Frontier Railway 

also passes and 'both of these l~nes are· l'lell connected with the . ' . . - ' . 

. tea gardeqs .of the district~; It is_ se~n that during 1986-87, the 
. . 

total length ·of the. r'o~ds in the dipt~;ct ·Was 1832 Kms tbUS . ~ . . 
. ' 

representing 6.!J6 percent of the total road length· o·r the state. 
~ . ' -
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. Out ot this, the length of the National Hj.gh,way is~ 20.6 ltmS 

against the state• s total of 2020 Kms. The length of the· State 

Hiehway is 68 kms and the other roads. under Public \'7orks Popart­

ment. 1~ 1558 kms, The road length per lakh of population in 

the district is 131 kms (1986-'87) \';h1ch is higher than the 

state's average of 122 kms. On t~e other hand, the density 

of roads per ~dred sq,km of area in the district 1$ 35 kms 

and it is jUst equal to the state's average of 35 Kma:~ The 

transport net-work 1a the dist~ict 1.s favourable for the deve­

lopment of tea 1nd~stry~. 
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CHAP.TER III 

AGRo-ECOI;OOICAL CONDITIONS, AND INPUT STRUCTURE, OF TEA CULTIVATION 

INTRODUCTION: · 

~e culture of the tea plant is of suoh a sp~ciel 

character that, it is surr®nded by difficulties the meanillg and 

:force: ot; which can hardly be judged: by· the standarels of ordinary 

8$r1cul ture in IndJ.a or else't1here. first, tbe tea plant itself 1s 

a perennial tree brought by. c1Jltivat1on to a shrub form, ant'! then 

grotm for leaf,. While nearly all cultures o~ a1m1lar plants are 

made for the production of fruit or seed. Again, while tbis bush 

Will grow 01'1 the greatest variety Of SQilj and With COil$1derable 

variation of climate, yet such growth can only pro.fitably take 

place under very strictly defined condi tiona, and variations which . . . . 

would often be ignored in ordinary sgricul ture would be fatal to 

the commarc1al ·production of tea in any district or country (\'latt 

and Mann, 1987, pp.1-2). The tea plant, bush or tree, is an ever­

green ot "Camellia" fami.J.y, generally flourished .1n the warm, 

.raiey regions, of the. tropJ.cs and sub-tropics. The climate consi­

clerecl most favourable to tea culture should be charactari~ed by 

a small daily rise in temperature, generous rain ~hroughout the 

year and ~e ·absence of strong dry tdnds and ~eezing temperature. 

It is established ·that tea thrives well where the annual rainfal~ 

ranges between 150 to 200 em. But experts consider 127 em. as 

marginal, unless, however, hu.midi ty, 'temperature and such other 

factors m1 tigate. ~ the crop production suffers considerably· 

if the monthly average rainfall is below 5 em over a period of 
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several months. The mean minimum and ma.··d.mu.m temperature should 

be ~tl'1een 1,3° to 30°C. ,At the same. time, the soU on ~ch tea 

is grovm has a strong influence on th~ quality of tea. Clay sc>ils 

tend to give a strQng scent ~t poor in flavour to tea. Black 

organic soils tend to produce a leaf g.1v1ng a sweet taste but a 

poor aroma. Loo,se sandy loatns usually give a favourable balance 

ot taste . and aroma •. Practically aU tea sou s must be tertilisatl 

if the tea Plant is to thrive. The luxurious growth of a tea 

plant .depends upon gene~ <;are in cul tivatJ.on, prunning, pluc­

king ond control o'f pests and diseases (Ga~~tteer, 1978, pp.17o-

176). All these togather contribute for increasing the total 

output as well as yield per hectare of tea •. 

In the present analys~s an attempt has been made to 

exam1na the levels ot land, labour and eon-land capital procluc­

ti vi ties of tea in the district against the background of exis~ 

ting ecolog.1cal and non~cologi.cal conditions. To achieve the 

objectives, relevant data have bean collected from nine sample 

tea gardens of the dis-trict a.nd the relative importance at each 

of these productions factors (land., labour and capital) has been 

·anaJ.ysed systematically. 

1. LAND AS AN INPUT: 

Land is a basic. and most influential input in the cul. ti­

vation ot ·tea. capacity of lantl which is dete.rmined by tbe physio­

graphic factors like cl1mate, soil, reli.efs, etc., directly in­

fluence to tbe tem plant growth, 1 t$ yield and quality. Being the 
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study area as a micro-areal unit of 5255 sq.km., rel1e,f. and 

drainage conditions are less 1nfluen:t1alg While climat~ and 

soU s of Which the elements vary at micro-areal unit have direct 

and 1mpl1c1 t effects on the variations of tea yield. Therefore, 

the m1c·ro-el ements study of the· climatic conditions and micro­

nutrient analysis 9f soU properties and .their.· areal var1ati.ons 
. . . . 

are interpreted in the tOllowlrtg paragapha •. 

1 ~a. CLIMATE: 

. The 1nnuence of climate .·on the production of tea is 

considerable. The chie.:r cl~lllatic · eleme:nts incorpo..-ated i~ this 

$tudy are ra.tn:fall, temperature,. humidity, .evaporation and sun­

shine. The entire informations ·relating these cl1mat1c elements 
I 

are. collected from f-1ete.orolog1oal observations at Tea Research 

· . Assoc1atJ.on, North Bank for 1989, 1990 and 1991 (North Bank, 

1991 ) '. and th~n three years ave rag eO are calCulated to show the 

dau.y· variat~ons of climatic conditions. The data which are taken 

into account here fQr three years do not have much variations over 
. . 

time and represent ~o the normal climatic conditions of the dis-

trict~ These data :reflect the :foll.oWing condi tiona of climate 

for the years 198,9-1991 • 

1 .a. (1) RAINFALl;:. 

During 1989-91 , the total annual rainfall ( 3 year 

average) in the tea growing a~ees of the di.s~r1ct was 1775mm~ 

With a total of about 1 C17 rainy days~ Th~ intensJ. ty of rdnfall 

for the period was 16.5mm per day. Rainfall amo~ting to about 
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22 percent of tho annual total was received i.n the month ot 

April/t~. 1.a•• the pre-monsoon months and this amount 1a most 

significant .for tea because this 1~ the growing period of' tea 

leaves. The highest rainfall 1'1as recorded on 28th •tay w1 th 97mm. 

However, al togathar there ~ere 39 ra.iny Clays in the months of April 

and May. 11 days with rainfall more than 20 mm, and 17 days t'lith 

less ·than 5mm .• Tho rainfall 'in the period: June to September 

acoount~l ·for ·abOut ttto-thir.d. ~f the ·total. nnnual. ·rainfall. In 

th~ ei tea year, June was the rainiest month· W1 th a tntal tall 

. ot abo~t 385 mm. 1n 26 ratnY days.· In July, th.e total amount of 

ras.nfall was 225 mm. and the number ·or rainy days was 23 •. on tho 
. . . ' .. 

other hand~ there were 19 and 17 rniey days during · the months o t 

August and September respectively· "11th a total amount of 400rom. 

However, September rec;orded. larger amount than that of the August. 

It 1s seen that (Fig. i1.a). during 1991, rainfall continued upto 

15th of Oct9bar· and occassionally, 'there was heavy rainfall. in 

thf3 midst of October (72 mm. ·on 15th October). Right i'rom October 

16th, the rainf9ll was very leos and sometimes no rainfall at all 

and the trend pors~ated u~ f·tarch. Bow the point is that the 

growth of tea plant, lil,te _otber plants is not maintained at a 

cont.inuous rate, but periods of .rapid growth alternate With 

perioCls of dormancy. This rapid . growth period for . the district 

sta~s in A.pr.U .and continues upto November and is associated 

. W1 th· the high ratni\:W.l. 

1. a~ (11) TEMPERATURE# 

The condJ. tJ.ons of temperature 1n the district's tea 

growing areas areq quJ:te congenial f'or the growth of the tea plant. 
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Ceneral.ly, January is the coldest month of the year and in 

1991 , thQ average monthly 'maximum and mi.nimum were recorded to 
' 

be 22°C and 11 °c respectively. 0~ course, m.ethere t'1ere dally va-

riations of both maximum and minimum temperatu.res (Fi.g.3.1. a). 
' 

Although January is the coldest, however the mean daily maximum 

reached. the level of -27.2°C· on: 29th;· while the daily· minimum 

·was lowerst on January· 25th;. coming down to t.he level ot 6°C 

only. The highest temperatures were experienced in. the months 

of July and August, the me~Ul"'Y reached the level of 36.2°C on 

23rd July. Similor value was also recorded on August 25th. 

· ·Against these highest values, the mean daily minimum tempera­

tures were recorded .on July 17th ortd August 27th, the amount 

be;1ng 24 °C and 24. 5°C~. respectively. Ho~1aver, the monthly average 

maximum temperatura. was. mora than 32°C tor the months of JUly 

and August. After this, both max.imum and minimum values of the 

temperature came down and both remained less than 30°C an(l 20°C 

respect! vely for ~he months of Sept!:mber, October, November and 

December. It is interesting to note. that t.he mean maximum tempe-

. rature above 30°C is believed to be harmful, but :1.n the district 

1t is not l.ike that becau?e of abundant rainfall and Mgh hum1• 

di ty ouring the growing period of tea crop. 

1 ·~· (111) lMUDI'l'Y: 

The data shows truit the· air is hUmid throughout the 

year( Fig. 3.1. b. ) except the months of February and Vmrch (Relet1 ve 

Humidity is les$ than 7~). The relative humid1 ty in the · tea 

grow.Lng areas of the district remai-ned well above eo percent 
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d.._r~ng the peri~ ft-om J).pril to October and from November· to 

Janu~ry,. the proportion remained bet,1een 70 to 80 percent. How-
. ' ' : ' . . 

ever, relative.humiditr is ~ghar in the morning than afternoon. 

Tba collected data showed that ~uring 1991, daily average rela-
. . . . . '. l' •. 

uve humidity in the morning (8 A.M.) \>tas around 90 p~rcent while 
' ' • ' ' I ' .. ' ' . ' ' ' 

in. the ~fternoon (5.30P.M.). i~ ~a.me around 60 perc:ent or less. 

1 ~a. (iv) EVAPORATION: ·· · · · 

' . 

. , . The pattern of evapo~t1on. ~n the tea gro\dng areas 
. . ' ~ . ' ' \ ' . .. 

showed a fluctu~t1ng trend (F1g.3.l. b.) throughout the year, 1991. 
. ' . , . . . ' . . . ·. . . . ... 

It is see.n that the lowe at. rate. of evaporation 1=ook place on 24th 
I 

June, the rate being o. 5mm and. the rate of evaporation was highest 
' ' ' :. I • ' ' ' •' 

o~ 23rd August,. the rate being. 5.5. llliD· In lJovember and January, 

the rate was found between 1 ~ to 2mm, and from February to Octo­

ber, 1t was more than 2 rr®/4ay. Sometimes, however, U was more 
I ' ' 

than 4 mm (as evident f'l.om the Fig. 3 ~ l.b.). It is seen that the 

ra.te was not continuous throughout the year. Significantly day 

to day. variations .were more pronounced. However, it can be gene­

ralised that during the growil'l8 period. or the crop, the rate of 
. . 

evaporation was higher than other period. From March to August. 

it took place at an average rate ot 4 mm or more per day. 

' c 

Generally 'sk.i~s . are heavUy clouded to overcast 1n the 

south-west monsoon season and· d~crease in cloudiness found after 

the w1 thdrawal of the monse>on. For instance during 1 991 , the dura­

tion of sunshine was recorded to be around 80 per centO Sunshine 

Cfurat.ion normally expt"essed in hours, but here it has been con-
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verted into percentage) during the period November to April 

and 40 percent or less from May t~ October. Hotfever, the gro\'Jing 

period has less duration of sunshine than the other periods, 

thus making the cond.i tion suitable for tee cul t1 vation. 

RELATION ro TEA PRODUCTION: . 

The ."arvQs~ng_ of tea leaves from tho bt.lshes in the 

plantation determines the total. output ot ·tea. It the harvesting 

of green leaf is more, the produc~~on would be Mgher (the ratio 
. ' ' ' . . ' ' . . 

between green leaf and made tea 1s 4. 5:1). The harvesting or 

plucking depends to a great &tent on climatic conditions. Under 

favoura~e hot and wet weather the new shoots develop very quickly, 

and the bushes need to be pluck¢. at short intervals of . 6 to 1 0 

days~ '.l'he variation in ·t.ne inte~al of plucking is effected by the 

variation of the rn1ny season, o,g., it is 6 to 7 days from April 

to July, 6f2 to 7V2 <lays trom August to October an9. 8 to 10 days 

from October to December (Awasthi, 1975, pp,75-78). Ws plucking 

variation is due to the varying rates of the growth of the tea 

leaf. Tho growth of tea leet ~akes place at a rate of .25 sq.cm 

per day in the month of April~ more then .29 sq.cm per day during 

the. months or May, June 0 July and August and nearly .20 sq.cm per 

day during the months of September and Octobers. The growth rate 

* . The growth rate of tea leaf has been calculated by using the 
equation: 

rate of leaf growth per day = (Ay-A
0

) 

'2\0t 
where A is the area of the leaf, 
A= len&th 1n em ~f l'af X width{cm) X }.14 

A
0 

is the ini t.ial reading, A, is the final reading 
t is the time, 3.14 and 4 are constants. 
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of tea leaf is less than .20 sq.cm per day for the remaining 

months. 'l'he inference 1s that there is a po$1t1ve relationship 

between the grorth · ot tea leaf and th& 1ntens1 ty of rainfall, 

temperature, hUmidity and evaporation (Fig. 3. 2). On the· other 

hand, there is a negative relatJ.onship between the duration of 

sunshine and the growth of te~ ·leaf. 'l'he di.strict seems to be 

characterisod by heavy rainf~l duri.ng the groWing period accom­

panied by high temperatura and h':lmidi ty and less sunshine. All 

tbeso togather encourage fo.r the production of tea in the district. 

2. SOIL: 

A po.int in the h1~tory of tea cu1t.1vation has now been 

reaChed at which it is possible to lay down With some approa<:h 

to confidence the soil conditions which are nc:cesaary :fo.r the pro-

. duction of the most vigorous tea bushes and the maximum production 

of leaf. 'lhe f:irst of these .is und·oubtedly the friability, or at e 

aey rate the easy b'enetrabil1ty .of the land to a considerable depth 

to the plant :roots and also to water (Watt and Mann, pp.35-36). 

All these depend to a great extent on tho physical and chemical 

properties of the soil. But no systematic attempt ha·s been made 

so :f'ar to establish the various physical and criteria of the soU 

on a regional basis to determine the production capacity of the 

soil w1th respect to tea. However, Tea Research AssooiatJ.on(ri.R.A) 

has conducted a special' survey covering the·thirteen tea districts 

of North East India and collected two or three samples from each 

district to examine the changes· in the physical and chemical 

properties ot soUs with dif:ferent. periods of cropping from Virgin 

jungle to old tea {Soil Survey, 1967-68, pp.2-8). From this survey, 



soma references regarding soil properties of two tea estates 

of Soni tpur dJ.strict bave been obtaJ.ned to examine the textural 

charocteri.st1cs and these t·wo are assumed to renect the general 

soil conditions of different tea estates located in various parts 

of the district •. 

2.a. PHYSICAL OR TEXTURAL CHARACTERISTICS: 

To study the various textural eondi Uons of the soU s, 

two estates, one from tbe foothill region and the other from 

the central plain, have been selected by TRA and the characte­

ristics are presented. in the ta~e- 3.1 • The data shows that 

depending upon l.oea.tions soils vary 1n texture within the tea 

distrJ.et. For example. Dut"flaghur neighbouring foothills has 

heavier soUs belonging to the silty clay loam and sUty loam ,_ 
classes, where as Gingla, a\tay from the foothills has lighter 

soils belonging to the textural classes of coarse sandy loan 

and sandy loan. The inference is that, "Red Bank" so1ls,1.e., 

those situated near the foothills, are likely to be d.iff1cul t ones 

from the point of View of pa.rmeabU1ty and root development. From 

textural cons.ideration alone r1 v&r bank soU s (represented by 

G1ng1a) are likely to be more conducive for rapid percolation 

and eonsequentJ.y good root growth (SoU Survey, pp. 6) • From the 

average data of all the profile sites, it .is observed that no 

change takes place in the various mechanical ~ct1ons like sand, 

s1l t and clay with varyJ.ng periods o.f cropping. 

The percentage distri but.ion of various sJ.zes of parti­

cles in sub soU s (30 to 60 em) layers is almost similar to the 



Table -3.1 : Te:·: tur-a.l Analysis of 

-
Name of Location Age.* 
the T.E. 

Dufflaghur- Foothill Ver-gin a. 
Older- b. 
Alluvium c. 

Young a. 
8~ b. 

medium c. 
Old a. 

b. 
c. 

' 
Gingia Centr-al Ver-gin a. 

Plain, b. 
Older- c . 
Alluvium Young a .. 

8~ b. 
Medium c. 
Old a. 

b. 
c. 

* Ver-gin jungle or- as near-
Young tea -Less than 10 year-s. 
Medium tea -Abo~t 20 year-s. 
Old tea-Mor-e than 40 year-s 

Soil ( F'.C. on dr-y 

Mechanical 

coar-se fine sand 
(2.12lmm) (0.2mm) 

2.29 39.34 
2.61 58.88 
2.34 38.60 
23.68 64.03 
12.80 85.51 
17.90 37.26 
22.99 39.59 
36.11 48.60 
19.30 37.26 
23.99 49.19 
42.44 37.92 
79.::::.2 13.06 
11.10 73.81 

3.70 81.35 
4.97 66.03 
3.36 40.87 
1.39 56.55 
0.64 59.89 

Abbr-eviations: a= Top soil (0-30cm) layer­
b= Sub soi 1 ( 30-60cm) 1 ayer­
c= Sub soil (60-90cm) layer-. 

wt. basis ) 

Fr-actions 

silt clay 
(0.02mm) (0.002mm) 

53.22 5.15 
33.97 4. ~·4 
53.68 4.38 
98.39 ·.13.90 
92.60 9.05 
39.07 4.37 
~.H. 83 5.59 
11.81 3.48 
39.07 4.37 
22.57 4.25 
17.41 ,.., ,..,..,. 

L "..::,._ ... 

5.45 2.17 
103.71 11.38 
104.78 10.17 
120. :'59 8.41 

49.77 6.00 
3~·. 73 6.33 
34.84 4.63 

Sour-ce Soil Sur-vey~ 1967-68, Results for- the Nor-th Lakhimpur- and 
Biswanath Distr-icts, T.R.A, T.E.A.,Jor-hat, Assam~1970,pp.5-8. 



top soils (0 to 'o em) with certain exdeption of l'.luftl:aghur Tea 

e~tate. 'l'he percentage of sand fraction increases in the a3o-6o 

em sub-soU layers at Du1"1laghur,. Which is a typical example 

ot variable nature of protue texture 1n the case of alluVial 

soils •.. From the average data, it is observed that alight chanaes 

take place in the mechanical tract1ons with varying periods of 

cropping, Which may be attribUted to site vari.abUiUes rather 

than due .to the effect of age of cropping. At the same time, 

the percentage .d1strJ.but1on ot mechanical fractions in sub-soUs 

layers of 6o-«JO em is same with ·that of 3()-t60cm layer, as is 

: evident ·trom the tabie- 3.1 . (SoU ~rvey, pp.7-8). 

2.b •. CHEf1JICAL Ci!APJ\CTERIST·ICS: 

Under plantation condition soil fertility is an intimate 

· interplay of soil · phys.1cs and soU chemistry. The chemical status 

.of the soil affects the s·ou nutr1ent:s. Although ·soil data on 

' , regional basis is not' available, most of the· tea gardens have 

·:their own soll reports relatJ.ng chemical characteristics, which 

. . ·t.ney · send for test at TRA, Nor-th Bank Advisory Department, Tha­

kurbari, Assam. In the folloWing table - 3.2. , the chemical status 

ot the. roils for different tea gardens (Nine Bamples) are presented. 

The table sho~1s the variations ot chemical chaeacteris-
v 

tics ot the so1ls according to location. However, various propor­

tions of chemical contents and its relat1onsh1p With the tea crops 

can be correlated with the help of certain norms given by the TRA 

(Planters Hand Boolt, 1991, pp.S-9). It is stated that tea grows 
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Table -3a2 . Chemical Characteristics of soils. . 
Name Location Date Depth No.of pH of Cl. on N%on ppm ppm 
of of T.E. of samples water drywt. drywt. avai- avai-

in the Soil e:-:tre~.ct basis basis lable lable 
T.E. Dist. Test ~::2o P2o5 

1.Pan. Foothill 14.2.87 Top. 25 5.25 1. 057 0.1.19 80.00 23.00 
Old Allu. Sub. 20 5.30 

2. l<ac • F. H .I!< O.L 7.1.0.91 Top. 4::· 4.75 1.010 0.154 81.00 24.00 
Sub. 30 4.60 

3 . Ny a . F . H . I!J.. O.L 6.5.88 Top 54 5.00 0.967 0.096 82.00 29.00 
Sub. 40 5.50 

4.Mon.C.P.,O 8J. 23.8.89 Top 42 4.80 1.224 0.105 123.80 31.00 
N. Al. Sub. 40 4.50 

5. F'e r . C. F' • ~ 0. I!J. 5.10.89 Top 60 5.00 1.064 (iL 092 137.40. 38.00 
N.Al. Sub 30 4.30 

6.Dec.C.P., 12.4.89 Top 3::. ~·. 00 0.859 0.089 85.00 30.00 
N.Al. Sub 25 :: •. 15 

7.Bho.C.P.,O 10.10.89 Top. 20 4.85 0.800 0.084 80.00 25.00 
8J. N. Al. Sub. N.A. 

8.Hal.C.P.,O. 10.6.89 Top. 30 4.90 0.870 0.094 89.00 30.00 
AJ.. Sub. 25 4.00 

9. N. Pu. F • P. , N. 5.5.89 Top 35 5.00 0 . 99::. 0.095 75.00 24.0(2) 
Al. Sub. 30 4.85 

-
C.P- Central Plain, F.H- Foot Hill, N.Al-New Alluvium, F.P-Flood Plain. 

Source : Soil Reports are Collected from Tea Gardens. 
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well at 4.5 to 5.5 of pH vaiues, abOve and belot·T this range, the 

value. should be adjusted. The coll(;lcted samples reqUi.re no adjust­

ment ·in this respect. But there· are areas t'11 thin the gardens where 

the pH sometimes goes up and for that matter, adjustment over 

cert:d.n locations becoming important (It is known during the period 
. . ' .· ~-

of field study). Besides pH val.ue, other plant nutrients play an 

important r~le in tb.e production and prod.uct!.v1ty of tea. For 1ns­

tance, nitrogen promotes quantity antt· speed of leaf f'roWth; phos­

phate·promotes·root.groWth and·potash encourages-vigour and help m 

metabolism. Regarding potash. (~0'), it is. stated that o~ a soale 

of 1o-100 ppm, eo PJ.us 1s adequate, 'below this, remedial doses 

of potash :fertUizars should be applied. In the foothill soils 

represented by P.anbar1o, Kachar1gaon and Nya Gogra Tea Estates, 

the status of potash seems to be adequate ( a.s seen trom the 

.table- 3.2 ). Fotosh is more than sufficient 1n Monabarie and Per­

tabghur Toa Estates which are represented by both old and new 

alluvium soils of the central plain of the district. In Dhekia­

jall, Bholaoauri and Halem, the status of potash is seen a.dequote. 

The potash status is low 1n .New Purupbari tea garden which 1s 

located over flood plain region characterised by alluv1al soils 

of recent origin. on the other hand, the proportion oi" n1pogen 

(N·~) J.n the s.oU is less tt,Jan 1 for all tea gardens. Foot hill 

sells, however0 shotlfl greater proportion than the soils of central 

plai.n and tlood ploin zone of the district., Assessi.ng the carbon 

content 1n the soils of n1ne sample gardens, 1 t is found that in 

the foothill soils it is lesser than that of the soils or central 

plain. Generally, a rich soU has 2. percent organic carbon. Soils 

below 1 percent are poor and need attention. In between 1 and 2 



percent, soil can ba said moderate for tea cul t1vat1on. It is, 

therefore, seen that orJ.y Panbar:ie, Kacharigaon, Monabar1 and 

Pertabghur have moderate sons so far as carbon content is con­

cerned. Another important element of the soil is the phosphoric 

acid which shows great variations from garden to gar6en. Evan . . . 

in the gardens located over the older allunal soils have shown . ; ~ 
. ·. . 

dJ.fferent proportions of phosphate content. fhe high or low pro-

portion Of this· element 1s the ~utcome of the age of cropping, 

rather .. than .the sJ.te VariabJ.lities. Collected data, hOlleVer, shows . . 

that the foothill regions· ha:ve less phosphate content than . the 

solls ot. the central platn. It is stated that (Planters Hand 

. BOok, p.a) on a scaie of HO :ppm, 35 plus is ·adequat~, below 
; . ~ 

this .remedi.Sl measures. shOuld be taken. Monabarie, Pertabghur, 
'. 

Dhek1ajui1 and Hal em haVe adequate phosphate i.n this regard and 
' ' ' 

others have 1 ess than the ei ted norms. . 
. ' 

,Analys1ng the .var~ous cl1matJ.c and .soil elements,· it 

ttas . observed that the ·V~!lriat.t.ons o.f these cl ted el aments have 

some kinds of relationship w1 th the· .physiographic div1sions of 

the _district that discussed .in the Chapter II.. Each physiographic 

division has 1ts own ecologi.c.al $etting snd 1e different from 

. one another, al~hough _the variation: is not sharp. Taking the 

.. physiosraphic un1 ts as bnse ·and. considering the· ecological condi­

tions: prevailing 1n .. var,1ous· tea gardens (Nine samples), the d1s­

tr1ct.~an be divided into t~ee distinct zones namely -. ' . . . 

. 1) · Zone l - Most favour~bl.e ecology for tea cUltivation 

represented by the Northern Foot Hill Region, 
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Number of Tea Estates and Areas under Tea, and Sample 
Gardens in Diifferent Ecological Zones of the District. 

ZONE I : Most Favourable Ecology (Northern Foothill) 

No.of T.E. 

20 

ZONE II: 

34 

ZONE I I I : 

4 

Totc;..l Area 
Under T.E.(h) 

7262 (30 '%. ) 

No. 8~ Name 
of Samples 

.t.F'anbarie 
2.racharigaon 
3.NyaGogra 

Total Area Under Study 

Area Under T.E. 
( h ) 

395.(2)0 
412.89 
656.83 

1463.00 (20%) 

Favourable Ecology(Central Plain) 

16494 (66%) 4.Halem 577.29 
5.Monabarie 1141.41 
6.F'ertabghur 938.52 
7.Bholaguri 125.22 
B.Deckiajuli 640.71 

Total Area Under Study 3421 .0(2) (20%) 

M'oderate Ecology(Flood Plain) 

965 (4~1.) 9.NewPurupbari 224.84 

Total Area Under Stydy 224.84 (4%) 

Source The Assam Directory & Tea Areas Hand Book, 1989-90. 
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11} Zone l1I - Favourable Ecology :ror tea cUlUvntion repre­

sented by the Central Plain Region , and 

UJ.)· Zone IXI - Moderate ecology for tea cul t1vat1on rapre• 

sented by the Flood Plain Hegion(Map£3.,3.). 

The total l'lUmber of tea gardens in various zones, the number ot 

samples selected for study and. its area have been given in the 

table- 3:3. • From tho table, it is clear that most of the tea 

gardens are located 1n the cantral plain and both the number 

and area under tea are lesser in the :roothUl region 1nsp1te of 

its most favourable· ecological conditions. In the ·flood plain 

region it 1s still less due to unfavourable ecological condi­

tion. In the foot bill re.gi.ons, the large number of area is under 

forest cover 'for Which the area under the tea is ·becoming less. 

Transport facilities and high dens.1ty of population lead to the 

cul ti vatJ.on o·r tea easier 1n the zone II~ 

Tea is one of ·the moat labour-1.ntensive industries 1n 

the world and the production of tea is strongly determined by 

the quantity and quality of labour, It is stated that labour 

cost in the te~ industry is nearly 37 percent of 'the total costs 

involved in the precess of product.ion. Out of this, about 20 

percent is paid in the. form of cash wages, 2 percent as incen­

ti ve plucking and the remaini.ng 15 .percent in the form of fr1nge 

benefits (Awasthi, 1 989-90; pp,4o-41). Therefore, labour force 

structure be · dencri bed. i.n de tall. 
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Table -3.4 Total population, workers and non-workers in 0arious 
sample tea estates (Zone-wise) of the District. 

ZONE I 

Name of the. T.P. T.W. T.N.W. 

L Panbarie 1395 612 (43%) 783 (67%) 
2. Kacharigaon 2632 825 (31%) 1.807 (69%) 
"!!" ·-·. NyaGogra 5402 1.771 ( 32~1. ) 3631 (68%) 

Zonal Total 9429 3208 (34/.) 6221 (66%) 

ZONE II 

4. Hal em 3927 131.7 (33%) 2610 c6rt.) 
5. Monabarie 7094 304(2) (42%) 4054 ( :':·8%) 
6. Pertabghur 3282 955 ( 30~1..) 2324 ( 70/.) 
7. Bholaguri 619 272 (43%) 347 (67%0 
B. Deckiajuli 1770 700 (37%) 1070 (61/.) 

Zonal Total 1.6692 6284 (37%) 10405 (53%) 

ZONE I I I 

---------------------------9. NewPurupbarie 1525 507 (33%) 1018 c6rl.) 

T.P. - Total Population, T.W -.Total Workers, 
T.N.W - Total Non-Workers, D.R. - Dependency Ratio. 

Source Census 1971, Darrang District. 

D.R. (/.) 

127 
219 
205 

193 

198 
133 
243 
127 

165 

200 
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Initially, the labour ~tas supplied to tea plantations 

by contractors from various regions of India. \<11th the passage 

ot time, the mtmber of labour population 1n each and every tea 

garden has increased considerably, and at present, the tea 

estates have their own la~ur. stock, sometimes more than sum­
cient 1n some gardens. Al tho~h 1991 data is not available. Yet 

. . 

a generalised picture of the work~orce can be obtained from 

the table- 3.4 • 

· It is seen that in· the Zone 1, · i.e., the northern part 

·of the district 't9ith most favourable ecologj.cal conditions for 

· tea, the share of total Work era to the total popul at1on was 34 

percent during 1971. It is high ( 37 percent) in zone II, i.e., 

in the central part. of' tho district t-11 th favourable ecolig1cal e 

conditions and low in zone III (33 percent), i.e., the floo4 

plain regj.on with poor ecold»gical conditions for te~ cul t1vation. 

The dt::pendency ratio for Zona 1, I.I and III were 1 93, 165 and 200 

per hundred of ttorkers respectively. 

3.b STRUCTURE OF t-lORKlNG FORCE IN THE TEA EXTATES: 

The proportion of workers employed !.n tea estates in 

the d1str.1ct 1s nearly 6 percent of the total popul at1on and 
. ' 

about 26 percent of the total "torkers which 1s higher than the 

. state's average of 2.8 percent and nearly 10 percent respectJ..vely. 

Hot.o;ever, the district represents nearly 18 pe~ent of the total 

workers employed in various tea gardens of the state. 
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TC:l.ble -3.5 Incidence ,of Per-manent, Casual and Childr-en Wor-ker-s 
(Zonewise) 

Zone I 

Name of the Per-manent Casual Childr-en Total Per-manent 
Tea Estates Far-m Factor-y 

1. Panbat-ie 676 28 51Zllll 31 71Zl4 
2w Kachar-igaon 698 24 48(2) 40 7"" .&:.....:... 

7 ._ ... NyaGogr-a 1311Zl 41 776 75 1351 

Zonal Total 2684 93 1756 146 2777 

Zone II 

4. Hal em 1257 63 534 55 1321Zl 
5. Monabar-ie 2557 72 1176 78 2629 
6. Per-t.abghur- 2022 28 985 71Zl 2(2)50 
7. Bholagur-i 21Zl1Zl 11 75 15 211 
8. Decki.ajuli 1117 23 1.1(2)(2) 6(2) 114(2) 

Zonal Total· 7153 197 3870 278 7341Zl 

Zone I I I 

9. NewPur-upbar-i 41Zl8 '")"":!" ..:..·-· 11ZJ(2) 25 431 

Zonal Total 412)8 ~"":! .&:.··-· 11Zl1Zl 25 431 

Sour-ce Collected fr-om Tea Estates, 1991. 
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3.b~(J.) TYPES OF LABOURa 

There are three categories of t'lorkers in the gardens, 

viz. permanent, casual and children. AgaJ.n there are two in 

permanent category, i.e., labour in the field and factory and 

it const.itutes the total work force. Accordingly, a permanent 

worker is one v1ho resides ·~side the tea-estate and whose. name 

is entered in the estate roll of workers. A worker who is ensgged 

for work mainly for a temporary period is known as casual worker. 

Workers below 18 year ot age are considered as chUd worker. 

This group also performs work during a specific period, i.e •• 

in the growing period and engaged for plucking tea 1 eaves or 

for spraying. The data for. various ecological zones of 'the dis­

'tr1ct (Table- 3. 5 ) denote the follo~dng features of the work 

~orca. 

3. b. (11) DEMOGRAPHY OF LABOUR FORCE: 

An important feature ot this industry is that it employs 

more women than any other organised industry. T he reasons behind 

it are, "In the forst place that plantation \ITOrk is only a special 

kind of agricultural work and .is therefore., ta.mUiar to Indian 

women, the vast majority of whom live 1n rural districts: Secondly, 

·that facili"Ues have been given to male workers to settle on or 

in the vJ.cinity ot plantat1ons, and to take the:ir W:ives and 

family W1 th them and. i'inally, that under the old system the 1 a bour 

contracts based on the prinCiple of utilizing every able-bodied 

parsons in the family for labour and of fixing the wage rates 

accordingly, many 'ttomen had to seek employment in onier to balance 
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Table -··3. 6 Demogr-aphic Str-uctur-e of Wor-king For-ce (Zonewise) 

Zone I 

Name of. the Total Male Female Male-Female 
Tea. Estates Wor-k.er-s Ratio('%.)* 

1. Pan ba.r- ie 704 400 (56) 304 (44) 131 
2 a· Kachar-igaon 722 346 (47) 376 ( 5::::;) 92 
3. NyaGogr-a 13!:·.1 749 (55) 602 (45) 124 

Zonal Total 2777 1495 (53) 1282 (47) 116 

Zone II 

4. Hal em .1320 800 (60) 52(2) (4(2)) 153 
5. Monabar-ie 2629 1397 (53) 1260 (47) 110 
6. Per-tabghur- 2050 1575 (76) 475 (24) 331 
7. Bholagur-i 211 165 (78) 46 (22) 358 
8. Deck. i aj Lt 1 i 1140 644 (56) 496 (44) 129 

-
Zonal Total 7340 4581 (62) 2797 (42) 163 

Zone I I I 

9. NewF'ur-upbar-i 431 25(2) (58) .181 (42) 138 

Zonal Total 431 250 (58) 181 (42) 138 

* Expr-essed as the nu~ber- of male per- hundr-ed of female wor-ker-s. 
** Br-ack.sted figur-es indicate per-centage. 

Sour-ce Collected fr-om Tea Estates, 1991. 
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the family budget and although the contract system has been 

abol1sb.ed, the t'lage system and the need for supplementary ear­

nings aWl remain" (International Labour Organization, pp. 

35-36, cf. Awasthi, 1975, p.164). However, the demographic struc­

ture of the work force has been presented in the table-3. 6 • 

In all zones, tbe share of male worker S.s higher than 

that ot the female. But 1n Zone II, male eonsti tutes nearly 62 

percent of the work force while in Zone I anCl III, it i.s 53 

percent and 58 percent respectively. The mala-female ratio is 

highest .in Zone II followed ·by Zone III and Zone I. 

3o b. (111) INTENSITY OF W.ORK.ING FORCE: 

Although the work in tea plantation and 1ndustcy soet!lS 

to be an agricultural in nature, yet it has many features in 

common With an organised industry. Say: for example, there should 

ba intensJ.ve drive for producing mora tea both in field and fac­

tory with the help of labour. The labour turnover in the dJ.strict 

is almost sim1lar 'to that of the state, J.t being 2.31 labour per 

· hectare in district against the state's average of 2.34 per bee­

tare. The table- 3. 7 J.s an impo.rtan't indicator to evaluate the 

intensity of worldng force j.n diff"erent zones. T'ne data shows that 

the labour input i.ntena.ity per hectare is very h1gh(2.05/b) 1n 

the centrally situated zone which J.s follo~ed by Zona I i.e., 

the northern foot hill (1.86/h) and zona Ill (1.92/h) or the 

flood plaJ.n region. lt may be because of cheap available labour 

force from the surroun(lJ.ng areas ot the zone and more labour immi­

gration in this area. T he proper transport f'acllity and tho means 
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Table -3.7 Intensity of Working Force. 

Zone I 

Name of the 
Tea Estates 

Workers/h Mandays/h 

----------------------------·-------------------------
1. 

-:r ·-· . 
Panbarie 
Kacharigaon 
NyaGogf-a 

Zonal Average 

1. 78 
1.. 7:::. 
2.(2)5 

1.86 

Zone II 

4. Halem 
5. Monabarie 
6. Pertabghur 
7. BholagLiri 
8. Deckiajuli 

Zof!al Average 

2.28 

2 • .18 
1.69 
1. 78 

2.(2)5 

Zone III 

9. NewPurupbari 1.92 

-------····-------
Zonal Average 1.92 

911 
863 
915 

897 

9(2)(2) 
988 
968 
664 

1(2)21 

9(2)8 

684 

684 

Source Collected from Tea Estates~ 1991. 
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e~ transportation are also the.causes for the persuat1on of 

labour force from the other parts of the state. More details 

and correct p1oture of labour force 1ntens1 ty can be shown by 

changing the data of total la~ur terce into mandays. It denotes 

the· actual worki.ng days in a year. Thus, the fisures of labour 

force 1.ntens1ty i.e., mandays per hectare for various ecological 

zones show that the centrally situated zone (Zone II) has the 

higher inten~ty (90S mandays/hl because of large number ot 

working population while the zones ~ tuated 1n the northern part 

(Zone I) and tha southern part of the'district (Zone III) have 

low 1e~1el. of 1ntens~ty(897 It1anday/h and 684 mandaya/h respec­

tively) of labour input, even lower than the state's average of 

900 mandays/h. 

, • .b. (iv) WAGE COND.ITIONS: 

Majority of the labour force in the tea gardens are 

employed on piece rates in the plucking season and on time ·rates 

~or the rest ot the year (Choudhury, 1978, pp.24-25). Under the 

time rate system the labourers are required to complete the task 

.. allotted to them within a fixed period. The task is only consi­

de~~d ·for payment irrespective of the time devoted by the labou­

rers. The operations Which are carried on a task basis inClude 

prunning, slUffing, cuJ. t1vation, manuring, planting_ tree and 

m1scellaneous works like uprooting tea bushes and cutt.lng ne,_ 
drains etc. The work rates· differ from garden to. garden, from 

work to work. The task is generally so calculated as to engaged 

an average labourer for about 7 to 8 hours in the garden. The 

labourer generally completes the work within a day, if he has 
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Table -3.8 Wage Conditions of Workers. 

Name of the 
Tea Estates 

1. Panbarie 
2. Kacharigaon 
3. NyaGogr-a 

Zonal Total 

4. Halr.::>m 
5. Monabarie 
6. Per·tabghur 
7. Bholaguri 
8. Deckiajuli 

Zonal Total 

9. NewF'urupbari 

Zonal Average 

Total Wage 
Rate ( Rs.) 

5343042 
6239365 
8210298 

19792705 

91.29(2)0(2) 
17462747 
13123594 

2(2)34000 
901.2198 

51Z'1751529 

2:3:58235 

2358235 

Zone I 

Annual Wage 
Rate/worker(Rs.) 

7589 
8641 
6077 

7127 

Zone I I 

6951 
6642 
6401 
9639 
79(2) :':o 

6914 

Zone III 

5471. 

5471 

Source Collected from Tea Estates, 1991. 

Labour Wage/h 
( Rs. ) 

13526 
15144 
12499 

13528 

15821 
153(7.)4 
13991 
16272 
1.4081 

14835 

10488 

10488 
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not completed then either he rece1 ves proportionate payment or 

is allowed to complete the work the very next day. In a factory, 

ho\'1ever, a worker is paid a fair wage on completion of 8 hours 

duty. If the tforker is required to work for extra hours the over­

time allowance at the specified rate is paid which is double than 

the ordinary rate of wages. In c ase, of agricultural operations, 

it is only one and halt time of the ordinary rate of wages( Awas­

thi, 1975, pp.17<>-180). But, there are variations of wage rates 

according to age. Generally, the adul to receive the <tmges at® Rs. 

18.53 while tor children, it is half, i.e., Rs.e.77. Ths piece rate 

system is applicable :in ease of plucking groeen leaf. The pluckars 

normally get money according to the weight of tha lest plucked. 

t:11th1n the district plucking rate is uniform ®Rs.0.69 per Kg. of 

&'Teen lear. In the .table- 3. 8 , total t1age rate, annual wage 

rate per worker and labour wage per hectare is given. It is appa­

rent from the data that the total wage rate has a kind of rela­

tionship w1 th size of the gardens. But in the matter of annual 

wage rate per worker", 1t is found that 1n the northern zone 

(Zone I) of the district, tho value is Rs.7127/- which is higher 

than the central zone (Zon~ II), Rs.6914/-. In the southern zone 

(Zoneni) ~ a~ the district, the average annual wage rate is only 

Rs.S471/-. Labour t~ega per hectare is most important in increasing 

the level of productivity. It ifil lotf in Zone I which is ecologically 

. t;nost favourable for tea, but high in Zone ll With favourable 
. ··: ... 

e'bology. Although the labour wage/b is very low 1n Zone III, it is 

not because of the good ecological condition, but due to the 

f'act that there is only one sample from this zona end is, therefore, 

. .f:lOt sufficient to re1lect the pattom. on the other hand, it can 

--. 
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ba said that 1n Zone I~ the labour/b J.s only 1.86 but in Zona 

II, it is 2.05/h. Low labour/h means the higher work load and 

consequently higher tmge rate and Vice-versa. Since the mandays/h 

is low in. zone I and III,therefore, labour wage/his also low 

in thJ.s two zones, while opposite is the case seen in Zone II. 

NON-LAND CAPITAL INPUT: 

Bea1des land and labour inputs, non-larA capital input 

plays a significant role in the· cultivation of tea. It includes 

the machine maintenance eost and factory . electrification., costs 

of ~hemical fertilizer and pesticides used for plant growth and 

the transport cost also. It obvi.ous that tea .leaf bas to undergo 

several physical and chemicnl changes before 1t is placed for 

consumption,. These changes reqW..re the provision of speci.ally cons­

tructed. bundJ.Jlgs and machineries. l-1oreover, it also includes five 

different processes Which reqUire close and sld.lled supervis101lo 

These processes are \1ithering, rolling, tormentat.1on. drying, 

shi~ng and grading. The machines involved .in the sa processes 

need large amount o!' capital. At the same t.ime, f'or better pro­

duction ·tea needs larga amount ot chemi.cal inputs like fertUl­

zar, insect.icide, pesticide~ "Teedic.ide, ate. A considerable pro­

portion of money· is i.nvested in ttu.s sector. For carrying green 

leaf and other materials, transport becomes an indispensable part 

of tb1s industry. In tableo- 3.9 , the non-land capital inputs for 

di.fferent sample gardens ere presented .• 
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Table -3.9 Non-Land Capital Inputs in Different Tea Estates 
(zone wise). 

1. 

3. 

4. 
5. 
6. 
..,. 
I • 

8. 

Name of the 
Tea Estates 

Panbarie 
Kacharigaon 
NyaG9gra 

(a) 

1401815 
818792 

1058000 

Zonal Total 3278607 

Hal em 
Monabarie 
Pertabghur 
BholagL!ri 
Deckiajuli 

1200000 
2456376 
2000000 

00 
889000 

Zonal Total 6545375 

(b) 

3548 
1987 
1610 

2241 

2078 
2152 
2131 

00 
1387 

1970 

Zone I 

( c ) 

962850 
81264~· 

1092088 

2867582 

Zone I I 

1014317 
1882695 
1825885 
154370 

1713000 

6590627 

Zone III 

(d) 

2437 
1968 
1659 

(e) (f) 

378000 956 
294193 714 

1058000 1612 

1960 1730192 1182 

1757 
.1. 6 :'50 
i94~· 
1235 
2676 

800000 
1215000 
.1049449 

48843 
996608 

1386 
1064 
1118 
390 

1557 

1926 4109900 1201 

9. NewPurupbari 9012752 1791 309459 1381 91897 410 

Zonal Total 9012752 1791 309459 1381 91897 410 

Abbreviations: 

Source 

(~) Machine Maintenance Costs and Factory Electrification 
Costs ( Rs. ) • 

(b) Cost in ~upees Per Hectare. 
(c) Chemical Inputs Including Fertilizer, Insecticide and 

Pesticide (Rs.). 
(d) Chemical Inputs Per Hectare (Rs.). 
(e) Garden Transport Costs (Rs.) 
(f) Transport Cost Per Hectare (Rs.). 

Collected from Tea Esrares, 1991. 



SO far as machine maintenance cost and factory elec­

trification is concerned, 1 t is found from the table that non­

land cap1t~ cost is very high (Rs.2241/b) in the northern zone 

followed by the central zone (Rs.1970/h) of the district. It 

cannot be generalised from the data that the cost is related to 

the ecological condi Uons. Infaot, the cost may become more if 

there J.s any kind of replacement of machines. Otbal"'d.se, it ~Ifill 

remain almost proportional to the number of machJ.nes that exist 

in the gardens. However, the matter is different in case of the 

usa of chemical inputs per hectare. The data shows that (Table 

1 0) the chemical input per hectare is higher in zone I than the 

zone II and III. &It the usa of fertilizer (N, P & K) is lower 

1n_zone I (469 Kg/b) than zone II (556 Kg/h). In Zone III, the 

proporti tJ.on is only 360 -Kg/b. On the other hand~ other chemical 

inputs like 1nsectJ.c1de, pesticide, weedioJ.de, etc. used in 

zone I remain higher than zone II and III. It 1s found that Zone 

I is surrounded by torest and hence the incidence of pests and 

diseases is higher. Therefo.re, the total costs involved is total 

chemical inputs is highest in this zone. This si.tuation is not 

prevailing in zone II and zone III. They are making less i.nvest­

ment on insecticide and pest1cJ.de. Transport cost is another 

important factor in tea cultivation. For carrying materials to and 

from the gardens, 1 t becomes essenUal. Thi.s cost is determined 

by two factors, viz., distance and the size ot th.e g~rdens. Tbe 

zone II has recorded larger transport coat than zone I an6 III. 

Large size gardens· are located over the zone II and they need 

large amount ot material to continue the factory activities. 
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At the same time, large size gardens have produced more green 

leaf and the carrying of green leaf from the field to the fac­

tory is higher in th1s zone. Zone II and III has small sJ.ze 

gardens and require less investme.nt 1n th1s sector. 

In the end, it can be concluded thet the variations in 

the ecologi.eal conditions and input costs in tea cultivation 

have direct impact on the quality and producti.on of tea in the 

district. So, the study of tea production end productivity is 

required separately 1n detaU. It i.s done in the next chapter 

separately. 
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Cf1APl'ER IV 

INTRODUCTION: 

87' p ' 

In the previous chapter, the input component and 

the production factors or tea cul ti vat! on in Soni tpur district 

have been interpreted. It is obvious trom the facts already 

cited that tea is a labour 1ntens1vo and technology oriented 

commercial crop. Thus, the operations of tea production pro­

cesses are to bo studied by establishing relationship between 

the output and input components of system. In this chapter, 

an attempt 'has been made to examine the tea production and 

productiVity under various ecOlogical conditions. At the same 

time, fUnctional analysis of tea product~vity would be attemp­

ted to understand the priorities of the production factors for 
- ' 

preparing the strategy .ot yield-optimisation. 

TEA PRODUCTION AND · PRODUCTIVI;l'Y.: 

The plantation and· manu:.facturing of tea is the major 

industry in the state. In the national scenario, the s-tate's 
. . 

share in terms of production ia more than 50 percent. Similarly, 

out ot the total land of 4.14 lalth hectares under tea 1n the 
: ~ ' 

country, the state alone covers 2.2 lakh heotares,NN representing 

more than 54 perc.ant of the country• s total area. Since the 

inception of this very industry ·'in 1837, both the production 

and acreage of tea has been in~reasi.ng in the state. It is 

found that in 1971 , tbe totai area ancl production of tea in the 

state was 1.8 lakh hectares and 223.6 million Kg respectively. 
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This scenar.io, however changed to a considerable extent by 

the following decades. For instance, the area was increased 

to 2.27 lakb hectares in 1989-90. SimUa.rly the level of. pro­

duction rose to 299 million Kg ~n 1982-83 and 379 million Kg. 

in 1989-90. These changes which took place dur.tng the 1 ast 

decades reflect some interesting f'eatures in respect ot botb 

the area and production levels. The horizontal expans.ton of tea 

area which proceetie<J. at an annual rate of' 1 • 44 percent dur.ing 

1971-1982 has come down to a rate of only 0.94 percent dur.ing 

1982-1 990. This trend indicates that in the coming years, the 

possibility of 1ncreas1r.g the area under tea would be becoming 

more less, \fhich finally will prove that the scope of increment 

of tea production by bringing more area under tea is being limi­

ted. And as sucll, an alternative approach to reach the expected 

goal has to be adopted. Here in lies the s1gn1.f1cance of verti­

cal expansion, or in other words, the strategy ot a raising the 

product!.aty of tea per hectare of lando So far as the level of 

producti.on is concerned, the state reflect an opti.mistic trend. 

It is found .that the annual growth rate of tea production during 

1971-1982 was 3.09 percent which has increased to 3.44 percent 

during 1982-1990. S ignific~ntJ.y enough, the yield per hectare 

has been increasing at an annual :r:-ate of 1.4 percent between 

1971-1981 arid 2.3 percent be'b-1een 1982-1990. Th.e yield per 

hectare in 19'71 wqs 1227 Kg which ha~. reached the level of 

1415 Kg in 1981' and 1674 Kg in 1990. The scope to 1nqrease the 

yio,ld is still large while comparing it with other tea produ­

cing regions ,(e.g., 2020 Kg/h 1n Ka~ataka,2290 kg/h in Tamil 

Nadu etc.). 
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Since the district occupies an important position in 

terms of area and production of tea in the state, 1 t renects 

some notable features that deserve elaboration. The total land 

under tea in the district was 23630 hectares in 1980 (4.4 per-

cent) and it has increased to 2472 hectares 1n 19~9-90 ( t •• 7 percent) . ~, ~ -

•. It pres(3nt;3 the . picture that ~uring the~ 9-e9a9-e. the expansion ..• , . . . . . ; . . . 
of· the ~rea under tea was .only. 91. heQt~s and the annual rate 

• • . ' • ' • I . ' . • • • 

·.of. eJtpansion was. vqry l~ss,. only 0.47 percent, lO\'fer than the 
• . . .. ' . . ' 1; • • . • 

st~te'~ average. ;rhat means .in. the.di~trict .the area to bring 
. . . ' . . . ' ' . ' . ·_: _: • i . . . ' ·, 

under tea is .very low •. on tb~ . other han4,. the tot.al output of 
. '' . . . • . ·.. '': ., - . . . l ; 

' . ' . 
tea in the district. W'~l.s. 40.5 mUli()n Kg •. Ul 1980 and 49.6 million . . . . . . . . ' ' . . . . ' . 

. Kg .in 198C).-90. It shOW$- :th~.t the annual rate of growth is only 
. ' . .· . . . . ; . . . : . . . . ' . 

2.25 .percent, lowe.r than the state's average. The yield per 
• , • ' , . ~ • I ' 

.. hectare was 1717 .Kg in .1980· which had increased to 2007 Kg by . . ' . . . 

19eHO •. The yiel~,, howevQr, ,is higher tha_n. the other tea 

pr~due1ng district$ in th~state except Dibrugarb (1931 Kg/h). 
' . . . . 

.The yield .rate has 'beep . ioc~as1~ at a rate of 1 , 68 percent 

annual~y, l:ut the rate .1$ lower tha~ that of the state. The 

importance of the district, however, lie~ in the fact that it 

represents more than 10 perce~ _of the total tea cultivated land 

o.f tbe. stat~ and contri~tGs moro than 13 percent to the total 
. . ' 

.PJ'?d_uctio.~, At the same tiL,'le, the· district has 58 tea estates 

·.:v • ag~.nst the S~ate' s. total number of' 845, thus represents nearly 
. . ' . ' ' . . ' ~ 

. 7. pa.rcent of t~e total tea estates of the state (Tea Areas Hand 

Book,. 1989:9()1. 
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PRODUCTION AND Yl.ELD IN VARIOUS ECOLOGICAL ZONES: 

The tea industry in the district is little more 

than a century old and inspite of all the stresses and ·strains 

that 1 t came a oro so, the industry continues to make rapid · 

str1d.es ·.both in PNducti.on and aorea_ge as well as. yield._ .The 

.. credit for pioneering tea 1ndl,lstry ~n the d~strict goes to 

r-tr.Mart.1n who, 1.n .1~54, opened a plantaUon .at l;talipara. and in 

1857 .started a g.arden at. HoleswaT .(Oaz~tteer, 197e, pp.222-225). 

Gradually,: the plan~()Uon w.ork·. atarte(\ spreading in. different 

ecological .zonea with various .levels of · production and yield • 

.. In table- 4:l, .the pattern of _production ari4 level o~ yield for 

<U.tferent .sample gardens from vazi,qus .ecologic~ zones have 

been pr~~nted. 

The collected data t.rom different ecological zones 

ref'lect on opposite picture·. Ther ·zone W'hioh 1s believed to be 

characterised by most favourable ecology (1.e~,zone I) has 

shown lower yield/h than the zone II~ The lowest y1014 in Zone 

III is the outcome of poor ecological conditions. But the yield 

is not a simple funotion of the climatic a.nd soil :factors 

alone, in fact it is determined by some other non-physical fac­

tors like labour, capital, etc. The zone ~I, however, has 

achieved the ultimate target in terms of production and ylield 

which is high~r than both the state and district averages. This 

zone is success:t'W. .in making an effective relationship among 

the production factors. In this sense, the zone I and III has 

much larger scope to enhance the production and yield by puttj.ng 



Table -4.1 Tea Production c;~.nd Yield in Different Tea Estates( 
(zone wise). 

ZONE I 

Name of the 
Tea Estates 

.1. F'anbarie 
2. l<acharigaon 
3. Nya.Gogra 

Zona 1 · Tota 1 

ZONE 

4. Hal em 
5. Monabarie 
6. Pertabghur 
7. BholagLiri 
8. Deck iaj·ul i 

Zonal total 

ZONE 

9. NewF'urupbari 

Zonal Total 

Produc ticm 
( , 000kg. ) 

9121121 
700 

1344 

2944 

II 

1125 
272.1 
21ZJ22 

145 
1708 

7721 

III 

260 

260 

Yield(kg/h) 

2278 
1696 
2047 

2007 

1948 
2384 
2154 
11612) 
2666 

2062 

1156 

1156 

Source Data Collected From Tea Gardens, 1991. 



the production factors into a systematic manner. However, 

. zone I and II is influenced by favourable ecology :for which 

the levels or yield sho"1 higher ratio than the district and 

state. 

PRODUCTIVITY: THE CONCEPT . AND METliOD: 

.. 

Productivity is a relative term;• I.t reflects the rela-, ' . . 
t1ol1sh1P between .the .amount that is produced an9 the :ttork, 

1 ' • • • • • ' ' ' I , 

mopey etc. that is needed to produce .it. (Longman dictionary, 
I \ • \. . .. • "I , •• • • ' 

1992 p.~6). The level of ~roduet~vity is determined in rela-
. . 

tion to lan~, labour and. ca~ital, the factors or production, 

l'lhile mea.surements are made for each factor separately, it '1111 . . . 

indicate the. relative importance of one factor over tho other. 
. . . 

To examine the productivity of te~ in the district against the 

factors of production, viz., land, labour and. non-land capi­

tal, the following methods have been used: 

(a)Land Productivity - Intact, land productivity is simPly 

the average yield of a crop or crops.. In the present context, 

the productiVity of' tea crop is the ratio of total tea produc­

tion of a particular tea estate ~th its total area under tea 

cultivation. In physical tenn, it is therefore the average 

yield of tea crop i.s wr1 tten aa: 

Y1 = P/A, .••• (4.1) 

rlnere P is the total production of tea(kg), 

A is the area under tea cultivation. 



~rther; ·tt can be said that the prices of the tea product 

is also important attribute wlUch directly or indirectly · 

influences the tea product.tv1ty because it is a commercial 
. . 

crop. To incorporate the price attribute of the tea production, 

tea productivity has also been calculated in its value-added 

term as: 

Where p·ts·marke~ price of taa·and 'the other notations 

are given above • ·. •. · · · 

·,. ; . 
'': ' 

.. (b).· Labour Produoti.v~ty.~ ·'J;he cal.clll.~~on.of lab()~r pro-
, . 

. . . .. ductivtty is . ·a .. dif:tic~ t taslt . 'because the <lata ot the effects 
,, . .·. ' . . .. ' . ·. . . ' ' . 

. . 

of labour on. production ,proo.esses are not available .separately. 

lnfact,. tot..'ll ,produc;;tion is the .. r~~t not only .of.the .labour 

but of the other production factor$·~so. Total prQduotion ot 

tea data ~a avauable~ There:rore, total . pr~up,t1on p~r person 

o~ pa~ labour :force 1~ rita~d~ys ·is· defined as la~~t pr'Oduct1-

vity. It is obVious that· tea is labo.ur intensive,_· activity and 

employment statistics of labour force in persons and·in terms 

or· man days· a..re available. Thus, two indices of labour pro-

. ductivity are prepared. T;hey are as: 

n = C<P.p)/L.J., · 

an4 n.m = /JP~p}/LmJ ••• (3.4) 

~lhere n is tea output per person~ L 1s total labour 

labour :force employed in the production actiVities, 

nm is output per unit of labour in terms of mandays, 
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Lm is labour force in mandays. 

Cc> Noa-i.and cqpitai P.rCxitictivity -· ·Non,..x.mia capital 

i~c:l ud~s the . CaPt tal _'i.~VeS·t~d on .technc)logic al . faCtOrs like 

machine. maintenance aeos·~~ faCtory :electri'fic~tionl c~i~'al 
c~st, garde~· ~r~aport c:Ost etc'~ :It doe~ not include .the land: 

. . ~ ' . ,', ' 

costs ·f9r ·calc~ati~g prOductivity prodUc:Uvity~ ··'rhus/ ri~il~ .. : 
land c~:J.:tal .product.1.:vity is sJmply .. tl':l~' o~t:Put per Unit of 

. ' 
. . . 

technology' employed ~ tea production. ''lbe equation is 

. YC = ; l·'(p· .p) /HLc: I 

~ere Yc is the non-land capital produi:tivity 

NLc is the total non-l~d capital cost(ln Rs) . 

'Ibis wlll show· the capital productivity:: an~ is .. expressed as 
. . 

~e Rupees per h~dred rupees of capital. 

PRQDUC1'lV11Y lN VARIOUS ECOLOGICAl. ZDNES a 

'fQ measw:e the productivity of land, labour and 

capital, relevant informations are collected from the· tea gar­

dens and pres~nted in the table. Moreover, the p-attern of land, 

labour and non-lGQd capital productivity fo·r differeot ecologi­

cal zones of the distri!=t is shown 1n fig. 4.1 • 'lhe data shows 

that in all zone:;; the productivity of land is higher than that 

of the la):)our ~d capital. It is so because the land is a base 

upon which laP()\lr .and capitc.il. interacts with each other. 1be 
. ' 

land productiv#.ty, while comp~d among the zones is found 

highest 1p zQne II. The yield per ~ectare in this zone is 2062 



Table -4.2 Land~ Labour and Non-:-La.nd Capital Productivities 
in Different Ecological Zones. 

------
ZONE I 

--· 

·Name of the 
Tea Estates Y1 (a) Y2(i) ( b) Y2(ii) ( c ) 

1. Panbar:-ie 98181 178 551.57 911 107 4941 
2. Kacharigaon 73!2197 .175 417.69 863 84 4669 ..,. 

NyaGogra 88225 205 430.36 915 96 4881 ·-• a 

Zonal Average 86501 186 466.54 896 96 4805 

ZONE I I 

4. Hal em 83958 228 368.23 900 93 5221 
5. Monabarie .102750 230 446.73 988 .1!213 4866 
6. Pert.abghur 92837 218 425.85 968 95 5194 
7. Bholaguri 49996 . .169 295.83 664 75 2785 
8. Deck.iajuli 1149(2)4 178 645.52 1021 112 4120 

Zonal Aver-age 88889 204 436.42 908 95 4437 

ZONE I I I 

9. NewPurupbari 49823 192 259.49 684 72 3582 

Zonal .average 49823 192 259.49 684 72 3582 

Abbreviations: 
Y1 - Land Productivity (Rs./h) 

Y2(i) -Labour Productivity (Rs./'00 persons). 

Source 

Y2(ii) -Labour Productivity (Rs./Person/Day) 
Y3- Non-Land Capital Productivity (R~./'oo Rs.) 

(a) - Work.ers/'oo hect. ofLand 
~b) - Mandays/hect. 
(c) -Non-Land Capital Input (Rs./hect.) 

Data Collected from Tea Estates, 1991. 

of Tea 

Y3 

1987 
.1566 
1807 

1786 

1.6(2)8 
2.112 
1787 
1795 
2788 

2018 

1.39(2) 

1390 
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Kg per hectare. In terms of money, it is H.s.88,689/-(oonve~ 

it into Rs. ~ taking the market price of tea, which Rs.43.10/-

1n 199Q-1991, Tea Board, p.13). In this respect, zone II is 

followed by zone I and III respectively. Product.ivity in terms 

of labour is higher 1n zone I followed by zona II and III, but 

the capital productivity is higher 1n zone II and lower in 

zone I and. III. It is seen that there are zonal variations of 

produoti.vj.ty level and at the same time i.ntra-zonal variations 

are also no less sign1ficant. The probable causes behind this 

variations of land producitity can be explained in terms of the 

following statement. The gardens 1n the hllls, more so in North­

East India, have bushes which are highly Chinese hybrid. The 

characterisUc of these bushes is, their leaves are smaller than 

the Assam jats. As the bill gardenD place more stress on quality, 

the general practice is fine-pluclg.ng: i.e>., ~1o leaves and a 

bud. This is done by plucking on 'five or six day round'. However, 

1n the plains where more of C.T.c. (chrusb1ng, tearing and cur­

ling) manufacture is resorted to, the style of plucking is 

c-oarser, 1.a., three leaves and a bud. Therefore, the plucking 

is on • seven to nine day round •. Moreover, leaves on tea bushes 

in the plains are broader and larger. This gives greater quan­

tity of leaf per hectare (r•lanoharan, 1974,p.72). RDuring the 

period of field study, 1 t has been confi.rmed that the ratJ.o 

between green leaf and made tea which is 4. 511 , is almost same 

every where in the d~strict. It is therefore apparent that higher 

productivity of land in zone II located over the plaJ.ns is the 

outcome of greater quantity of green leaf per hectare of land. , 



Tbe second important factor operating behind the 

higher productiVity of land is the use of labour input per 

hectare. It is seen from the data (table-4.2) that labour per 

hundred hectare in zona II is 204 while in zone I and III, the 

proportions ere 186 and 192 respect! vely. The inference is that 

if the labour input is high, productivity per hectare is also 

bigb. Zone III is an exception in this regard. It shows very 

lo,11er rate of productiVity not only because of less labour 

input but also because of some· natural hazards like nood which 

caused low product.1on during 1991. Wbile land productivity is 

incorporated \11th the mandays per hectare, the picture becomes 

more clear~ The. mandays per hectare in zone II is 908, but 

in zone I and III, it .is only 896 and 648 respectively. The 

higher is the number ot mandays per hectare, the greater ill 

the level. of land . productivity. The fact is esta,blished by 

the s1 tuatJ.on prevailing in different ecological zones of the 

district. The similar .scenario has been reflected by capital 

input per hectare, more specifical.ly by the use or chemical 

fertilizer and .insecticide. The larger investment of capital 

in this sector has secured better outcome •. 

The intra-zonal variatj_on of land productivity is also 

seen to be an outcome of the interplay ot labour and capital 

input per hectare. For example, Deckiajuli tea estate in zone 

II h.Ss the highest number of mandays (1021/h) and largest amount 

of chemical input (Rs.2676/h). Consequently, it shows a batter 

· out turn of the tea. But opposi:te is the case prevailing in 



Hew Purupbari tea estate where both the mandays and chemical 

input per' hectare. are exceptionally' 'iow~ . 

1.bere are the variations of labour productivity 1n 
·'. 

the district from· zone to zona. It is seen from the data that 

·the. labour pr~ductivity i.e., Rupees per hundred person are 

found· higher ':in zone I foliowed -~y zone. II. anp. .· I~I. ~. ~ne I 
' I • • • ' ' • • , • • 

. . . -

and Iii, both the labow;- an~ ··mandays. per hectare are lower 
,I • , t ' 4 J 1 

\' ' • ' ' 
0 

' • •'" 

than· that of the zone II. But the labour productivity per 

hundred person ins zone I 1.s Rs.4.~6.54/- while 1n .zone Il . . ' .· .. ' 

.· the amount is Rs.436.43. At the. s~ time productivity· per 

person per day 1n zone I is R,s.96~0() aga~ns.t. J~s,..9S.OQ ·in zone 
': .. ·' . . . 

II •. · In this respe~t, i.e., pro~uctivity .per person per day 
' . ' . ' 

from one hectare of land;, the variationis less. Greater inten-

sific~tion of labour input can cause, more .. productivity 1n case 

of tea production system. In the northern foothUl, labour 

pr:odl.lctivity is higher perhaps because of its fa'V!lurable geog­

raPhical location. In zone III, the situation is not compa.fable · 

with other zones as it is surrounded by many more difficulties 

because of its unfavourable ecological conditions. Here the 

labour productivity per person per day is Rs.72.00. the inference 

' ·is that large number of labour input under favourable ecology 
; I I • 

· g'ives greater' output to the land as well as higher labour pro-

' ductivity ratio~ 

Non-land capital .productiv.._ty in different zones of 

the district shows some more significant features. It is highest 
. . 

in zone II followed by zone I and IIIo., Like the 1 abour input 



·so 

per hectare, non-land capital .input per. hectare is higher in 

zona 1 and lower in zone II and. Ill respectively. It is found 

that in zone J the non-1 and capital producti v1 ty is Rs .1876 

per hundred rupees whlle in zone II and III, the amount is 

Rs.2018 and Rs.1390 par hundred rupees respectively. Zone 1 

invests much more capital over land for which the producUvity 

per rupee becomes less. On the other ~ana, zone II has less 

:mare 1n this $ector wM.oh consequeptly leads -the greater capital 

productivity per rupee. Since the land productivity in zone 

III 1s low, non-land capital producitity is also low. a.Jt.the 

significant aspect in the tea indus.try is that here the invest~. 

ment of one hundred rupee can mak9 more. than .Rs.1700 per · \ 

year from each hectare of land. · Perhaps no other agro-based 

industry in India or . elsewhere can convert 1 ts original inve~t~ 
' ' • I ' ' 

ment more than seventeen times greater as tho tea industry doeli •. 
. ' 

Although the industry r.~ quJ.res 1 arga amount of cap1 tal, 1 t 1s 

not difficult for it to get back ~he already invested mon~ 

w1 thin a short span o t t1me •. 

FUNCTIONAL ;\NALYSIS OF TEA PRODUCTIVITY a 

,\ 

In this· section~ an attempt is· made to cri t1ca).ly review 

the production.tunotion. The production fUnction is a fUnction 

of certain ·number of i.nput variables that indicates the 'maximum' 

possible output that can be obtained f!'om the transforDl9t1on of 

a certain combinations of inputs (Ashok Rudra, 1982. l>•254). 

The analysis of production· 1\tnction tells What kin<l o.f output 
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changes are observed to accompany changes in J..nput combinations 

as one passes from farm to farm (Raju, 1987, p.21). The second 

aspect of thJ.s section is to examine the functional relationship 

bet\1een. the production (i.e., yield) and the varS.ous production 

factors. This would be done so that the impact of various inputs 

and/or the . combination of ·preduction factors on production 
. ' . . . . '.' .... ' ' . . . 

increase .can be found out to identify the.ir importance. For this .. . ' ' ' .. ' ' . . . . . . 

reason, three ~o~ant aspect.s of production runct1on for tea 
. . ' . .. . . .; .. . . . . . . . . . 

. cul tJ. vation in • .Soni tpur district are studied .here. The first 

aspect of produetion·~etion is to generation of explanatory . ' . . . . . . . . . . ' . . . . . . 
• I ', ', ' , : ' . ' ' 

var1ab.les on ~a basis of. some . Val.1<1· norms and hypotheses and ~ 
'·. . ' . ' . ' . . ' . . 

their testing in the real. ,;orld situat.J..on. Soma variables \'Jhich 

·have c~linSarity: 1n spatial . variance can be dropped out because 

they may create proble.m to infer- tn~ restll. te• The aecQnd aspect 

of the production funct1on is to chbose tb.e best fitted curve 
. . 

or line for the distribution and J.ts 09-efficients With the 

degree of areal variance •. lt is eVi.dent from the facts inferred 

in the preVious sections ot the present chapt~r that the distri­

butional patterns of tea production against inpu·t varia blas 

~ollC)W more or lass linear tenden~ies. Therefore, ~tep wise linear 

· regression analysis must be -the. -suitable. tool for inferring areal 

variance resUlts. 'l'he mathematical form of regression analysis 

has already been described in chapter 1. The thi.rd aspect of 

production ~tion ~ot1on is associated with the interpreta­

tion of the results which are produced by the regression analysJ.s. 

Ste~d.se regression analysis ~tould yield the functional priori­

ties and the importance of production factors. Thus$ the detail 
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discussion regarding these aspedts of the ~ctional analysis 

of tea production are given in the following manner. 

GENERATIONOF VARIABLES: 

Since t~a is a kind of specialised agriculture, both 

·e~ol.ogicf,l~ . and. non-ecologicr~ factors pJ.ay s1.~f1cant role 
. . . . ' ' 

1n determifl1ng .the vOlume. o~ its pz"f:)c1uct1on and ley~ s of 1 ts 

prq(j.uct1 vity. 1;'he · ' 9pt.i.ma~l~JU. t theory of agr1cul turSJ. growth' 

pro~nd~ ·by .Mccar,aty and L1f1~~rg {1956) .generalis~s ·~he 
. . . ' ' . . . . ' ' . : ' . . . ~ . . . 

fEl'~ta that the agricultural p~d.uction is controlle.d bY· the 
~ . ' . . : . . ~ : . . ' . ' . . . . ' . . : . 

~CQ).og1c:;al: condition~:. Therefore, the var~ablas related to 
. • ' ' , ' , ' , ' I . ' ' ; : '' ·• . '.', :·. : ' ' 

agr9-ecological oondi t~()ns namely 1 rainfall, temperature, 
. . ~ ' . ' . ' . . . . 

~u-di.tY;, ,ev~pqration, ~shine, relief, soil cond.itions etc. 
' •' ' . . ,, ' . ' . 

are to be incorpor~ted in understanding the areal variations 
'' r ·• •, '• •' ' : • ' 

O,f tea produc~ion in.the study area. In fact the study area 
'. . . ' . ' 

.is . a ~cro-areal un,$. t (every small in :1 ts extent) and hence 

.ii! . . '. ' ', ' . ''. . ' 

·:the clitnat~e c()nd1tions. are. ho~ogeneoua throughout. Climatic 

.qondi tiona vary over tima w~ch have already been studied in 
. . . . 

detail in chapter I I:I. They are not. included here for the func­

tional analysis o~ tea production. But soil elements vary even 
. ' . ,' ' . ; . . . . 

' . 
at% ~era-ar~al ,uN.t which have been inc:luded in the present 

a~y~s. They are four in number, namely earbon(S2),ri1trogen 

(X3), potash(X4) and phOSJ>hate(X5). Alrtber, tea estate size 
.is an irnPQrtant organisational component ot tea production 

~ecause .the e:ffec~s. of technological factors and s~cio-C.ul tural 

variables may vary accordil)g to the size of the estate. There-
. ' ' - . 

tore,, size ·Of the tea estates as variable number X'1 is included 
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The third group of explanatory variables related to 

the 1ntena1 ty of workforce 1n the tea estates. They are workers 

per unit of lnnd(X6) and mandays per year per unit of land(X7). 

In fact, work days l!la.Y vary according to the season and hence 

the average for whole year is used for the purpose. 

The fourth group o1.' e:xpJ.anatory variables is relatea 

to teobnolog1cal and tra.nsport costs (1.e.,called ·non-land 

capital inputs). It incorporates f'1ve variables, namely fert1-

.lizer(X8), 1nsect1cLde and pesticide (X9), machine maintenance 

and factory electrification oosts(X10), garden transport cost 

(X11) and irr1gat1on(X12). These variables are interdependent 

and inter-related in their uses and hence they form a complex 

nature or their effects on tea productiVity. The clear cut grouping 

of these variables and their definitions are given in table 4.3. 

Table - 4.3 N$1Ile of the Explanatory variables and 

their unit. 

~pla.Natory variables Units 

A. 

B. 

Organizational 

1) Size of the tea Estate 

1) Ecological (especially soil) 

2) Carbon percent in soil 

3) Nitrogen percent in soil 

4) Potash content in soil 

5) Phosphate content in soil 

(X1) 

(X2) 

(X3) 

(X4) 

(X5) 



c. Non-Ecological (especially labour) 

6) Workers per hectare 

7) Mandays per hectare 

D. Technological 

8) Fertilizer (in Kg/b) 

9) Insecticide and pesticide(in R.s/h) 

10) Machine maintenance ,:~rid ~c~ry:: · · 

Cl,e~tr1f'ication cost(in ·Ra./b) · · 

11 ) Qarden teansport cost. (Rs,•/h)· · . :, 

12) ~.c, of irrigattd area : _-: __ ,_· 

(X6) 

(X7) 

(X8) 

(X9) 

(X1-0)· 

(X11). 

(X1.2):• 

.. ' . I; ·, ',; 

In generatJ.ng these var~a~es _f()r ~he _expl~pat,\on of 
,- .. ,· . . . . ', .. 

tea productivity, it is assumed that ther~ ~re th~_most ~1g-
. . . 

n1ficant variables for functional analysis. But their validity 
'·-···~---~-----·········-·· ............... ··-~·-····' •' .. ·--···· ············ ····--. ···-··. .. 

can be tfJ,!(ftf.!d to prepare a symetric correlation .. matt:"ix of 

... 12 ... x .12.--dimensJ.ons. which. must~ .. expla1n.c.~l1neari.ty problem in 

order to drop out some variables for further operations( Table 

4.4) ~ .. 

DROPPING OUT OF THE V ARIABI·ES: 

A carefUl exam1nat.1on of the correlation matr1B(Table ·.· ( .' . . . ' . . . . . . 

4!4) bas ~nd~cated so~ non-colipe~ri~y Within the_ind~pendent 

yariaQles ~ch is :redu.c~ by dropping o~ them. For example, 
•' ' ' I . . . . . . 

potash {X4) and phof1p}late(X5) of ~he soil are hig}lly correlated 
• • ; 1 

. . . . . 

with each 9ther (J"C='.8566). Therefore~ phosp~te (X5) as a 

variable is dropped because its contribution to the explanation 
• •• • ' • • • ~ ' ... •• 11 • i ' • ' •• : \ ' . • . • . ' • 

of productivity is alrea~y incorporated in the potash(X4) varia-
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Table -4.4 : Correlation rna tr i :-: of E:-: plana tory Variables (12 ,., 1.2) 

-
Sl • x1 X" x_ x4 X? x6 x7 x8 x9 x10 X 11 x12 ..:.. ·.~· 
No. 

--· .. ····· 

x1 1.00 .64 -.07 .84 .79 .76 .82 .70 .31 .31 .59 .43 

X., 1. 00 ,37 .59 .21 .46 .39 .2(2) .59 .62 -.02 .36 
..:.. 

x_ 
. .::. 1.00 -.16 -.43 -.26 .10 -.12 . 37' .50 -.2(2) . 59 

x4 1.00 .86 .67 .53 .40 I"")~ .17 .21 .08 a.i:-L 

x5 1.00 .69 .60 .45 -.04 -.01 .44 -.01 

x6 1. (2)0 .43 .26 .01 .26 .44 -.01 

x7 1..00 .79 .53 .48 .82 .79 

x8 1.00 .27 .02 .63 • 54 

x9 1..00 .83 .17 .68 

x10 1. (2)(2) '?*":!" 
a L·-' .61 

x11 1.00 .·58 

x.t2 1.00 
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, .. ble •. S.1mll~rly, mandays/b (X7). and transport cost(X11) are 
. . ~ ' . . 

highly correlated (r=.8204) and as such the transport cost 

(X~~) 1s ·.d~opped from the analysis. Mnndays/h(X7.) 1.s more mea-
l';·. • • ' ' • ' • 

ningf\11. than the workers/b(X6) and therefore, the latter is 

:droppt)d from~ th·e analysis. Although, the size of the estate 

· (xi) and. pots~ ('x4·)· :are ·highly correlated (r-=:.~422), none 
.· ·· .. 

ot ·them is dropped b~ause :th~ productivity in· r~lation to the 

sii~· ot :the estate 'i.s 'mo~ ~.s.eful ~-' f'irtally, nin~. ~xplanatory 

variables are included for step-w14,e. linear regr~.ssion analysis. 
-~ .•• ~- : • : ' • • .! . ~ ', . i_ • ' ' \ • ' • ' • • ~ ' , • ' ' • • • 

On the other band, three variables of tea produ~tivity, namely 

-l~~dlY1);.l·~bour(Y2.)··a~·~~o&-lattd ··daJ;ttal··pr;oauctivities(Y3) as 

dependent variables are taken i.nto account :for observ.ing. ~a 
. '. . .·. . . •, ' . . . . . ' . ' . ' 

effects of eXPlanatory variables. on. these p~oduc.t1Vity vari.ables 
~ . . . . . . ' ' ; . . . . ' ' . . . ·. . . ' ' ' '. . ' . 

The na~ ot thes~ vari.ables are given in. table - 4.5 •. ,. 
' ,. \ ' . . . 

table ~ 4. 5' : Finally' selected explanatory variables 
for: step-Wise.tnultipie-Regression 

. , . Al;lalysis •... 
-- •• v •-•w a 4- • -

, Name ot the Variables 

A•' · · Pi"bducti.vJ.ties as· Dep~ndent variables. 

1 .• : L~. Pro4uct1Vit~,(Y1) 

2. . Lal:)ou~ ~o4uct1 '4.ty~ Y2) 

3 • . N~n-t~nd Capital ?roduc~vity(Y3) . 

B.: : l!j(Plariatory (ltldependent) Variables. 

·1•. ·Size of. 'the te'n Estate (X1) · 

2. carbon Pereent i.n ·sou (X2 > 
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' 3. Nitrogen Percent in sou (X3) 

4. • Potash content in Sell (X4) 

5 ... Manciays/h (X7) 

6. Fert1l1zer(in Kg/h) (XS) 

1. Insecti.cide &.'~esticide (Rs./h) (X9) 

8. Mac~e fJ'~ini;e~oe, etc. (Rf3./h) (X10) 

9 •. Irrigation (X12) . 

ANALYSIS;· 
' ': 

... •' 

'the . analysis ot the resUlts is arranged into three 

heads by. following. the .interpretation of tea produc~.ivity_ patterns, . . . . . - . 

patterns .. of'. explanatory variable$ and their effects on prQducti-.. . : .. . . 

Vity. The_ salient ft;;~at~~ of the analysis of .tea product1'4ty 
: . . . ' ' . . . ' 

are Clesc:riged 1n de tall,. in the follo\'li.ng. way • 

e. D1str1buUonal Pattern of Productivity. Variables: · 

The distributional pattern of land, labour and non-land 

capital productivity· variables Show different piotures, as 

evident from the folloWing analysis. 

a.(i) The distr1butional pattern of land ·product1v1ties is 

. given 1n Table~4.6. It is seen that With the increase in size 

of the land i.e., tea· estate , productivity is also 1ncrea-

. sing but the rate of change in productivity is decreasing. 

· Tea e.states belong to the size class of 90o-1 OOOha. has the 

.. maxj.mum produc~1v1ty level· beyond \~ch the chnnge in pro­

ductivity becomes zero (Fig. 4.2.a). There is a positive rela-



Table -4.6 Distributional pattern of Land Productivity. 

L<:tnd Size Productivity Cha.nge in 
classes( h) Level (Rs./h) Productivity(in Rs.) 

---
0-1(2)(2) 27000 21000 

100-200 48000 19000 
200-300 67000 13000 
400-500 88000 8000 
~·00-600 92000 4000 
600-700 96000 4000 
700-800 98000 2000 
800-900 99000 1000" 

900-1000 100000 1000 
1000-1100 100000 0000 
1100-1200 100000 0000 

Table -4.7: Distributional Pattern of Labour Productivity. 

Labour Size 
classes(Mandays/h) 

600-700 
700-800 
800-900 

1000-1100 

Labour Prod. 
Level (Rs/person 
per day) 

75 
31 
91 

132 

Change in 
Productivity 
(in Rs.) 

6 
10 
19 
22 

Table -4.8 Distrib~tional Pattern of Non-land capital 
Productivit. 

Capital Input Productivity Change in 
classes(Rs./h) level(Rs./unit of Rs) . Productivity(in Rs. ) 

l500-2001Zl 6 5 
2000-2500 11 3 
251Zl1Zl-3001Zl 14 ,.., 

..:.. 

3000-3501Zl 16 ,.., 
..:.. 

3500-4001Zl 17 1 
41ZliZIIZl-451Zl0 18 1 
4 ~'i!Zllll- 5001ZJ 18' 0 
5000-5 ::'•00 18 0 
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ttonship ·between the size of the tea estates and t.he 1 evel 

of l~ pro4uot1v.ity but the rate diminishes. It means that 

larger .size ·of tea estates have more facll.1 ties of adopting 

new te<lbne>logy of tea processings. Therefore. the sJ.ze of 

tbe e~.tate Eind technological factors .must be positively 

r~lated. 

:a •. (ll) ·Tha distributional pattern of labour .productivity 

shows an opposite ·stance (Table - 4.7) and it i.s found that 

a's. the· l~bour .lpput .increases the level of productivity with 
. . . . . . . 

its rate o! change- also increases~ It means labour producti-

vity curve is convex 1n nature ( Fig.4 .2b). But 1 t does not 
'. . . . 

mean that 1 t has no maxinn.un limit. It is not predictable 

from the :figure only because of the less numl)ar of ol;>serva­

tions. However, the curve shows the possibility of further 

engagement of tgorkera 1n the process of tea cul t1 vation. 

a. (111) The distributional pattem of non-land capital produc­

t1vit1es is shown in table - 4.8. It reflects that non-land 

capital productivity increases with its decreasing rate of 

·change when this input is 1ntens1ff~d :in the tea production 

proc.ess (F18•4.2J• The maximum limit of non-land capital size 

belongs to the class of Rs.45oo-sooo and beyond it the rate 

of change 1E3 equal to 3000. I.t means that the investment o.f 

capital in tea production process is influenced by the law· 

of d11Idnish1ng ~e~m. 
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Table -4.9 : Areal Variations of E:·: plana tory Var-iables and 
Dependent Varibles (Y1~Y2,Y3) 

ZONE I 

·-·· 
Sl. Y1 Y2 Y3 X1 X2 X3 X4 X5 
No. 

1. 98181 107 1987 395 1.05"7 0.119 80.00 23.00 ,., 73097 84 1:'566 412 l.IZJl(ll Ill. 1.54 8l.IZJIZJ 24.00 ..... 
'" 88225 96 1807 656 0.967 0.096 82.00 29.00 ·-·. 

Zone II 
.. 

4. 83958 93 1608 577 0.870 0.094 89.00 30.00 
5. 102750 103 2112 1141 1.224 0.105 123.80 31.00 
6. 92837 95 1787 938 1.064 0.092 .137.40 38.00 
7. 49996 75 .1795 125 0.809 0.084 80.00 25.00 
8. 114904 112 2788 640 0.859 0.089 85.00 30.00 

Zone III 

9. 49823 72 1390 224 0.995 0.95 75.00 24.00 

X 83752 9' ·-· .187.1 567.5 0. 98:3 .112131 92.57 28.22 
SD 21215 12.9 383.3 306.7 .120 .036 20.88 4.51 
cv .253" .138 .204 .540 .122 .349 .225 .159 



Sl. X6 X7 X8 
No. 

-
1. .1.78 911 459 
'""' 1. 75 863 453 .L. 

3. 2.05 915 480 

4. 2.28 900 480 
5. :-~. 30 988 .632 
6. 2.18 968 480 
7. 1.69 664 430 
8. 1. 78 1021 658 

-
9. 1.92 684 360 

X 1.97 879.33 492.44 
so .225 118.89 89.1(2) 
cv .114 .135 .181 

ZONE 

(• f) 
(J~ 

I 

X9 

830 
382 
319 

Zone I I 

3(2)0 
530 
450 
200 
400 

Zone I I I 

250 

406.77 
177.41 

.436 

X10 

3548 
1987 
161(2) 

2078 
2152 
2131 

NA 
1~5~7 

1791 

1853.7 
870.6 

.469 

X11 X12 

956 80 
714 78 

1612 60 

1386 40 
1.064 60 
1118 40 
390 NA 

1557 70 

410 NA 

1023 47.5 
428.33 28.73 

.418 .604 

X=Mean, SD=Standard Di v iation, CV=Coef ·f ic ient of Var iat.ions 

Y1 =Land Productivity (Rs./h) 

Y~=Labour producivit.y in 
..::. 

Hs./person/day 

Y,=Non-Land Capital 
·-· 

Productivity(Rs./ '00Rs.) 

X
1 

= Land size (h) 

X~ =C% on dry wt. basis. 
..::. 

X~ =N% on dry wt. basis . ..::. 
x4 =ppm available KjO 

x5 =ppm available P
2

o
5 

x
6 

=Workers/ h 

X7 =Mandays/h. 

x8 =Fertilizer (N,P,K), Kg/h 

X9 =Insecticide, Pesticide, 

Weedicide, etc.(Rs./h.) 
x10 =Machine maintenance cost 

and factory electrifica~ion 
cost(Rs./h) 

x11 =Garden transport cost(Rs./h) 

x12 =P.C.of irrigated area. 
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b. Areal .variations of .Eltplana.tory variables: 

Before making as elaborate explanatJ.on ·regarding the 

affect of explanatory variables on productivity level,. it 1s 

essential. to describe their areal variations to detorm1ne.the 

degree ot reli.abil.ity ot average values of' each variables. In 

table 4.9, the·averaga values{X), thestandard deviatlons(SD) 

and. the c~efficient of variaUons(CVl have been presented. 
. . . . 

Considering the calculated CV values the reliability of . . 

variables is attempted to find out.· The degree of reliability 

of organizational va.t'La'bl.e, i.e •. , . the. sJ.ze ot the estate. is 

found to be very less (CV=$1-hO%). It means that the size as 

a variabie is less consistent, less uniform and less stable. 

on the other tiartd, the stabil.1ty• uniformity and consistency 

is high 1n case of ecologi.cal. veri.a.bles mainly soil chara~te­

risties. Here the CV for nitrogen (34.9%), Carbon (12.2~~), P 

Potash (22.3%) and phosphate(15.9%) are less than 50 percent. 

The reliability and uniformity is very high in respect ot labour 

input (CV .tor workera/h=11.4% and .mandays/b~ 3.5%). Except 

1rriga1:1on (CV=!60.4%), other technological factors are more 

uniform in Which the calculated CV is found belo~ 50 percent. 

However, this· degree of var1ability of explanatory variables 

is related to the ievel of productivity. 

c •. Effects of Explanatory var.iables on :Productivity level: 

Analysing the step-wise multiple regression model., the 

relatJ.ve effects of each explanatory var1ables for land, labour 
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and non-,. land capital productivi~ies are obtained 1n the . . -" -. - ... 

~oll ot'\11ng. way. 

a)Land ·Productivit:£: UaJ.ng land produc1t1Vity(Y1) as de­

pendent· variable and nine explanatory variables as :lndependent 

variables for regression model, it 1$ found that the impact 

of explanatory variables land productivity increases as the 

number of var1ables·1ncreases.(Table- 4.10). F 9_r instance,' 

the s1ze of the estate(X1 ~ has. 53.27 percent contribution on 

the'productivity of land and when there is the addition of one 

more variable, say, cer~n percent,·or soil(X2), the degree' 

of contribution go~s up to 56-.27 percent, and so on. But the 

real p1cture does not come unless an analysis in relation to 

the effects of each explanatorY variable on productivity is 

sought for. Table- ..f .1o shows that the ef'fect of size(X1) on 

land productivity is very higb(53.27%)'followed by mandays 

per hectare(X7) and potash content of the so1l{X4). The contri­

bution of mandays is 29.86 pereen·t· and potash is 8.08 percent. 

The composite effect of- these three variables is more than 90 
. . 

percent wbile the remaining variables can make only 10 percent . 

contribution on land productivity. Therefore, i.n determining 

land produc1t1vity, three variables namely size, mandays and 

potash emerge as most significant -variables. 

· b) Labour Productivitx;: S1m1larly, in th~ multiple regression 

model using labour product1v1ty(Y2) as dependent variable, three 

explanatory variables viz. ·si~e ot the estate(X1}, mandays(X9) 

and potash(X4) agaJ.n emerge as most significant. Eut the point 
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85 
The effects of explanatory variables on Land 
Pr-oductivity 

Input Var-iables B - values Effect (/.) 

---------~--------------------------------------

x-:r ·-· 

----

50.38 (2.817) ** 
60.61 (2.498) ** 

-40870.50 (0.656) 

69.65 (2.46) ** 
-717530.00 (.92) 

254670.10 (.72) 

98.12 (2.52) ** 
-48044.50 ( . 60) 

134859.00 ( . 36) 

0575.76 ( 1 . 02 ) 

-33.29 (1.59) 

46980.00 ( 1. 83) 

-27700.40 (2.34) ** 
-70.80 ( . 42) 

23~'- 58 (7.13) + 

-44.98 (3.50) + 

55058.00 (3.67) + 

-24850.80 (3.73) + 

13.84 ( 0. 14) 

217.88 (.10.87)+ 

52 . 08 ( 2. 77 ) * * 
-13.51 (1.59) 

11824.00 (.1.05) 

-176.99 (6.42) + 

81.25 (2.03) ** 
161.53 (10.91) + 

46.05 (7.31) + 

2.35 (4.25) + 

56.27 

60.41 

68.69 

98.25 

99.62 

99.97 

N.B. : The nomenclatures (X1~X2~ •.• X12) are as in Table 4.9. 
The figures in parentheses indicate the 't' va1L1es. 

53 .1.4 

3.13 

4.14 

8.08 

1.37 

0.35 

**, *, + indicates that values ar-e Significant at 51., 1/. & 10/. level 
respectively. The effetts of x

10 
and x

12 
are not shown in the table. 



Table -4.11: The effects of explanatory variablei on labour 
Productivity. 

Input Variables B - values 
? 

R~ (%) Effect (%) 

\ .0263 (2.10) ** 38.66 38.66 

x1 .0327 (1.86) ** 
X,., -22.97 (0.52) 41.23 2.57 

..:.. 

x1 0 .06:.)2 (1.87) 

X,..., 
.a::. 

-37 ... 53 (0.66) 

x-:r ·-· 
119.66 (0.47) 43.76 2.53 

xl 0.561 (2.03) ** 
X,..., 

.. ::. 
-19.71 (0.34) 

X~ 29.90 (0.11) 
. .::. 

x4 0.4313 (1.06) 56.15 12.39 

xl 0.0348 (1.64) 

X., 
L 

7.06 (1.80) 

X~ 254.88 .. ) 
(2.17) ** 

x4 -0.076 (0.45) 

x7 0.166 (0.93) * 95.1.8 39.03 

x1 -0.0435 (2.05) ** 
X., .. :: 

53.02.1 (.2. 12) ** 
X~ . .::. 

-238.99 (2.15) ** 
x4 -0.0164 (0.08) 

x7 0.15268(4.57) + 

x8 0.0684 (.1.18) 97.17 1.99 

x1 0.0094 (0.72)' 

X,., -19.547 ( 1. 23) 
..:.. 

X~ . .:. .. -118.87 (3.05) * 
x4 -0. 173 (3.06) ** 
x7 0.058 (2.76) ** 99.89 2. '72 

xs 0.0299 (3.28) * 
x9 0.0376 (5.0.1) + 

N.B. . Same parentheses as given in the Footnote of Table -4.10. . 



Table -4.12 The effects of explanato~y variables on non-Land 
Capital Productivity. 

? 
Input Variables B - values R~ (/.) Effect (/.) 

X< · .... 

x1 

X,.., 
..::. 

X~ . .::. 
x4 

xl 
X,.., 

..::. 
x_ 

.. ::. 
x4 

x7 

xl 
X., 

..::. 

X~ . .:.:. 

x4 

x7 

x8 

x1 

X" ..:.. 

X~ .. ) 

x4 

x7 

x8 

x9 

----
0.4623 (1.05) 

0 • 8646 ( 1 a :'o:3) 

6028.10 (1.11) 

0.8615 (1.25) 

-1591.65 

-87.44 

1.346 

-1157.31 

-2282.64 

-10.54 

-0.8354 

444.90 

-0.9719 

-2.035 

3.975 

-1.8969 

1177. ::'·9 

-715155.7 

5.656 

2.3666 

4.725 

-2.51.9 

2032.5 

-6::'·68. 5 

7. :'·26 

3.480 

4.820 

-0.440 

(0.84) 

(1.02) 

(1.38) 

(0.56) 

(0.24) 

(0.73) 

(0.48) 

(0.21) 

(0.94) 

(0.14) 

(1.44) 

(2.97) 

( 1. 57) 

(2.14) 

( 1. 1.1.) 

(2.36) 

(4.8::'·) 

(1.47) 

(0.89) 

(1..55) 

(0.94) 

(1.1.7) 

(3.72) 

(0.42) 

13.69 13.69 

28.48 14.70 

28.49 0.01 

36.912) 8.41 

62.69 25.79 

* 
* 
** 

** 
+ 97.06 34.37 

+ 

97.50 0.44 
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1.~ thnt the rclati ve importance and contribution of these 

variable$ is .not same as happened _in case of land producitivity. 

HeJ"'e, the effect of mandays is highest on labour productiVity 

(39.03%) .followed by th~ size of the estate(;s.66%) and the 

potash content of the soU(12.39%). These three variables toge­

ther con~ribute 90.08 percent to the productivity of labour. 

Other explantory variables hav~ made less than 1 0 percent con­

tribution (1'~bl~ -4 .. 11). It means that ·the ·productivity per 

labour is high if th~ intensity of labour input in tea cul ti­

vation and production ~rocesses is higher. It also indicates 

the labour ·intensive nature ot tea ct.il ture. 

c) NoD-Land Capital Product1v1tf& In this respect,. five ·out 

of nine explanatory variables emerge as having signi:t"i.cant effect 

on non-la~ capital productivity (Table 4.12). The effect of 

fertilizer in highest (34.37%) on non-land Cl;lpital producti.v1ty 

followed by mandays(25. 79*), carbon percent(14.79%), ~ze ot · 

the estate(13.69%) and potash content of the soil(8.41%). The 

composJ.te effect of these five variables is 99.05 percent and 

less than 3 percent contribution is made by other variables 

on non-land capital productivity. lt means that among di.fferent 

non-land capital, the i.mpact of fer·tUizers on producUvity is 

highest. Because it ean promote quantity and speed of leaf 

growth. Root growth and metabolism of tea i)pl.ant 1.s also asso-­

oiated with-chemical ~nput like phosphate and potash. 

0\.lt of the nine explanatory variables,. five namely the 

size of the tea estate, rnandays, fertilizer and soU conditions 

li.ke potash and carbon are emerging out as most dominant in 
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tea. Cultivation, and vroduction in the distrio_t;, Ot course, 
. . . '·' . . . . 

oth~r factors 3-;re also no less s1.gnif1oant in tb1s re.spe~t .• 
. · .. ' ,· . . . ,, . ,' . ·' ' : . ' . . ·.' ; : . . '·,. : ·. . \. 

But in the present situation they are remaining as l~ss. in-. ' . . . ' . . :'; . . . ' .. 

fl.uential considering the' relative performance of thes~ E}XPla-
.' . . . . . ' ' . . 

natory vo~ables, it can be concluded that tea productivity in 
. . . • • . ' ' . ·'. . .••• ! ' . . .. •' • . ' • .'·. · •• 

the, district against the existing ecological. a.pd oth?r non-.· 
. ' . ' :' . . . 

ecological· conditions .is tbe function of four important varia-
. . .· '. ' .. 

bles, i.e.,' size ~f the tea estate, intensity of la'b~ur input, 
. . . . ' . . . . 

\UJe of cherilical fertU1zer and the nature of soil. 
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CONCLUSIONS !'ND SlJGGESi'IONS 



.CHAPI'ER V 

CONCLUSION AND SUGGESTIONS: 

After .interpreting the various· agro-ecol ogical cQnd1-

tions ant1 ~n:put ·st:ruc~e, i.n :the .district's tea grow1ng. area,e . 
and their. e:t'fec:ts on the cul:Uvatio.n and production of :te~, 

'. . ' . . . 
. ' .. 

certnn number of impor.tant :features .have been obtained • . ·The$;e . . . . . . . . -

are given systematically ~n the follo\11ng way and soma· 1mpor-, 
. ~ : ' . . ' . . 

tant sugge~~ons are also forwarded tor .reducing the yield 
. ' . . . \ . . 

gap of tea production. The main findings of this analysis are 

given belo"r: 

1 •. The climatic condi t1ons. (R.ain:fall, temper.atu~e, humi.dl.ty, 

sunshine, evaporation) of the district are moat congenial 

tor the production of tea and. have direct bearing on the 

levels of productivity. 

2. There are variatLons of soil condi. tions in the district and 

depending on the characteristics of soil and relief, the dis-
. . 

trict is diVided i.nto three zones, Viz., northern foot bUl 

(most f'avourable for tea cultivation) • central pla1n{ favourable 

tor tea cul t1vat1on) and tho flood plain of Brahmaputra (poor 

ecology tor the cUltivation). The level of productiVity is 

higher .in the central plain, i,e. • 1n zone II than that of 

the :foot hill and flood plain regions. It is mainly because 

of the large number of labour 1nput/h and the large size of 

the gar4.ens in this zone, 

3. The distributional pattern o~ land productivity shot-IS that 

the land productivity levels are positively related to the 
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size of t~e tea ga~eas. It means that the land produc­

~vi ty ,increases . ~~en thf! si,~e of the tea estates are 
. I . 

larger. Eut 1 t is observed that the rate of change in land 

productivity is decreasing ''~ith ~spect to 1ncreas1llg size. 
. . ' 

4. Level of labour product1vity is increasing with the increa­

~ng rate in respect to the intensification of labour i.n·· 

.the tea production system. It.rcflects that more·labour·can 

be employed in fUture. 

5. Levels of non-land capital producUv1ty increases with 

decreasing rate of productivity. It means that there might 

be managerial or other technological insuf'f.iciencies at the 

higher level of intensification of non-land capital, i.e., 

technology. 

6.. Among the ecological cond1tlons·, soil chat>acteristics, Viz. 

carbon and potash are found to he most important .in deter­

m1n1ng.productiv1ty levels. On the other hand, labour input 

and fertilizer are most sJ.gnif'ic.ant non-ecological factors 

While the size of the gardens remains as basic factor for 

increasing productivity level. Because, by analysing the 

effects of nine explanatory variables, folloWing pictures 

are ~ound ~n relation to land, labour and non-land capital 

product1Vit1es. 

a) The effects of land size(R2 • 53.14%), labour(R2 =29.86%) 

and the. potash (R2 = 8.03%) are higher on land producti­

vity and their composite effect is more than 90 percent 

while the effects of remaining variables are less than 

10 percent. 
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b) The same variables are important for labour produc­

tivity but the e.ff.ect of labour input/h, i.e., mandays/h 

(R2 = 39.03%) is highest followed by the size of the 

gardens (R2 = 38.66%) and the potash content(R2=12.3990 

ot the soil. The composite effects of these three varia­

bles are nearly 90 percent and other factors have made 

only 1 o percent contribution. 

c) The eft'ect of fertilizer input is highest on cap1 tal 

productivity (R2 
a 34.37%) which is followed by labour 

1nput(R2 
a 25.79%), carbon content of the s~il(R2=14.79%) 

and the size of the gaPden (R2 
ca 13.69%). The potash 

content of the soil is also s1gn1f1cant(R2 = 8.41 96) in 

this respect •. The composite e~fect of these five varia­

bles is mQre than 91 percent. 

SUGGESTIONS: 

f.2eeting the groWing internal demand of tea and achie­

ving the export target 1s a dual challenge that can only be met 

if the production of tea 1n India reaches the level of 1000 

million Kg. by 2000AD. The. major share of this increase has to 
' 

coma from North-East, Indi.a, specially from Assam. But the state 

cannot suppiy adequate amount tea unless the tea producing dis­

tricts including Sonitpur 1ncreasesthe current rate of produc­

t1 vi ty level. There .is lrdde s~ope to increase the present yield 

in the district. In a report subm1tted to Tendon Committee I, 

noevelopment reQUirements of Tea Induatry in North East Indian, 

1 t has been mentioned that improved cultural practices and 
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Table -5.1: Existing and Maximum Expected Yield of Tea in various 
Ecological Zones of the District 

Ecological 
Zones 

Northern 
Foothill 
(zone i) 

Central 
Plain 
(zone ii) 
Flood 

(A) ( y) 

(a) (b) (a) 

2750 118525 2007 

2750 118525 2062 

-
(A-YH (A/Y)** 

(b) (a) (b) (in p.c) 

86~501 743 32024 37.0~ 

88889 688 29631 33.34 

Plain 2750 118525 1156 49823 1594 68702 137.89 
(zone iii) 

* Yield gap shows the hidden capacity of the production which 
refers to the magnitude of yield potentials. 

** Yield efficiency is simply the ratio of maximum expected 
yield with existing yield. 

Abbreviations: ,(A)-Ma>:imum E:-:pected Yield 
(Y)-Existing Yield 
(a)-Yield Quantity in Physical Term(kg/h) 
(b)-Yield Quantity in Monetary Term(Rs./h) 



effieJ..ent management can improve the average yield upto 2750 

Kg/h (Jain, 1983, p.S). It .is apparent that in the study area, 

the ex.istJ.ng y1eld rate is far below than maximum ~"'tJ)ected 

yield re:1\.ll. ting a Wide gap betw€len the two. It is worth ~e 

to note here that yield gap refers to intensity of yield poten­

tial of the area. In table -§.1, the eXisting. and expected yield 

rate ~f· tea for the district has been presented •. The data indi­

cate$ that ' the yield gaps to tea 'are widened in' the· ·southern 

. zone or tloOd plains (zone III) •. The gap in absolute qUantity 

is 15941\g/h (Rs. 68,102) and 137.89 percent in ·rel·ati ve terms • 

. The yield gap is lo.w in the northern foothill zone('Zon~ I) and 

vecy low in the centrally situated zone· (Zone II), it being 
' . 

743Kg/h (Rs.32,024) and 688Kg/h · (Rs.29,636) respectively.: In 

terms of percentage, the yield in these two zones 1s 37.02 and 
' ' . 

33.34 respect! vely. Considering this gap be't\-1een the existing 

and maximum expected yield of tea in the district, following 

auggest.lons are fontarded to minimise the gap. 

1. In all these zone, viz., the northern foothill, central 

plain and 'the flood. plain zones. of the district, the intensity 
. . 

of.l.abour input.seems to be low in comparision to the state. 

~ysing ·the .d1str1bu~onal pattern of labour productivity 

: (Chapter ·IV) j.t .wa,s found that tho level of productiVity as 

. , .. , w:ell as the rn.te ,of ,cl\ange in prod.uQtiVity increases \dtb the . . ' .· ·. ' . . . .. . 

. i.nQreas~ ... of . labour input p~r hectare. It indicates 'that the 

exist~ ~evel of productiVitY c~ be increased to a signif.i~ 
. . . . ' . 

cant level by the intensification of more labour input per 

hectare~ The existing levei of labour input in different zones 
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show the positive .relat1ol1Sh1p between the p.roductiv1ty and the 

labour .input. Therefore, the i.ntensif'icat.ion of l.abour input, 

i.e., mandays/h can be increased to m1n1m1se the yield gap of 

tea in the district • 

. 2 •. Draina$e ,in_ ~e flat or _gently $loping land specially 

i,n. the .flood plain zone. (~on.e III) is becoming di£t1cul t due . . ' . : \'.' . . . . ' " . . . . 

.. to heavy all tati.on which causes tll,e problem pf. wa~er logging. 
'' . . . . ' . . . . . '. - ' 

P\tr1f18. 1;he monsoon .mon~s. or during .th~. high :flood Pf?riods, the 

.~ea E)states .arterial drainage. syst~m rises almost .to th~ water 

table or ~e nat l.a.nds w.ith ,low. gradient!J, restricting the out 
' . . . . '' . . . . . . 

J'.all .. fQr effective drainage of. tea. estates •. This has greatly 

. af'~ected the Y'-eld of tea. in the distri.ct. ';t'heref9ret the 

. water logging areas of the tea estates need good drainage system 

~,ca:use ~e .improved draina~e system can increase tea yields to 

the extent of 3o-35 percent over a per.l.od of time (Jain, 1983, 

p.18). In the areas wher.e free now conditions do not ex.ist due 

· to. out:fall restrictions can be supplemented by the introduction 

o.t pumping. system to take out the water. In a study conducted 

by S.K.Oey (Dey'· 1983, pp_.19-20) in the Brahmaputra and CSchar 

v~.leys, suggested· that pumping ia · economic and e ffic.ient for 

providing posit~ve control .of channel water level and stabili­

zing ground water table .in the·tea growing areas. It 1s,therefore, 

a suitable method .to solve.the problem of'~tater logging in the 

·.district's tea growing areas. 

, .• ·Most o:f' the tea gardens of the district were planted in 

and aroUnd 1930s and they have no·w almost completed their most 
. ' 

productive period· or 70 years. During the period o:f field study 
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( 1991 ) .1t. was found_ that 1n oac:h and every sazni4e sa'174en the 

area under old ·tea bushes were nearly half. It· l'Jas ·also found 

that the uprooting and replanting of tea bushe.$. had been. tald.ng 

place at a rate of' 1-2 perc:ent. every yea.r. Since the old tea 

plants were l~s.s productive,, ~h~ .. Process ot uprooting. •Of. o~d 
}, . ' . . ' ·. . '. . ·'. . . . . . . :. . . ' . . . 

: . . ' . 

tea and the re.lll.~~~.ng of young t~a . .is most urgent .• tor the 
. . . . ... '' . ' . . . - .. 

,J'' ' •• • ' 

district, so tht:\' by the ~urn of the l;en~:ry. nqne· of .. the tea 
~ ' . . . . . ' . . . . . . . . . ' . . . . . . . 

bushes should be older than the eco,nom1cally produc:ti va life. 

It seems to be a best alternative·· 'soiutlon to increase ·the pro­

: dUct1vi ty ·le-vel and: to. :reduce: the eXt~ti~ · ~nd exp~cted yl~lds. 

: 4.~ .C19ne$ and seed varieties possessing high yield· and 

. aua).ity have ·been develo~ an~ are being used in the field of 

tea eul t.ivation. Thi.s developmen:t' and' the level of u'se' :in. the 
. . ' . ' ' ' ~ ' . . . ' 

f.i.~ld. t,las .to be J.nte~f1·ed. replacing the old traditional varia-
. . 

:ty ., . The existing bybrJ.d . tea . populations. should be thoroughly . . ' ' . . . 

sc~ene(l :w.itb the dual .obj~ct.e of isolating elite vegetative 

clones and bushe$ With special t eatures to add to the germpl.asm 
. . .. . . · . 

. collection .of tea. . · . ' 

5•· Tea crop· requires large amount of water during the 

growln8 perlod.· The district dependent for water on the gamble 
. ' . 

· oi monseon· rain. since there' is an irregularity regarding the 

occurance o.f inonsoon' rain, ~st of the tea plants sometimes 

suffer from drought. c·ondi tion. As a result. there is the loss 

or· ·crops aS the photosynthetic machinery of the tea leaf does not 
"# • } • ' • ; ' • • • • ' 

fUnction. properly under tvater stress. The obvious solution to 

this problem is irrigation. The proportion of area um,1er 1rr1-

·gat1on 1n· the CU.strict is about 50 percent (Average of three 
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zones). 'l'h~ irrigation ·facility needs extension to cover the 

entire tea garden so that during tne periqds o~ qrought produc­

tion does not hamper. On the other hand, the usa Qf chemical 

inputs ~il,te fertilizer would be _mean1ngl~ss w1thoat constan~ 

supply of \'later to the tea plant~ 
. . ; . . . ~ ; ' .. 

· 6. ·The tea plant is susceptible to a Wide range of pests 

and dtseases . caused by 1.\mgi, Slgae and bacteria. Some of these 

pests and dit'!eases, · if unchecked, _can caase serious _loss ot 

crops azt4 death of Plant~ .also. The tea. planters are _n:ot umn~ra 
' . 

of this problem and effective measures are already taken -in . . . . . . . '. . .. 

this direction. But 'the po~nt. is that the ·pest1~.1de, t\m~cides, 
'• • I ' ' \ - • • • • 

weeciycide in use are now mo!;ltly ~mportet!. E:ti'orts are .. needed to 
' . . . . ' ' . . . 

prQduce these chemicals t'lithin. :the country SC) tha~ planters can 

get it with easy reach and che~p c~st. This will encov.rage the 
. ' ' 

level of productivity indirectly. 

' · 7. · Manufacturing of tea ·is a· continuous process.· At every 

stage 'Of tea manufacture; the leaf· is handled manually _and tea 

maker. relies on his senses to decide the· compl et1on or otherwise 

of a: process. The tea maker is often required to work against 

his better judgement because of unkind \'leather, poor quality 

o:f the pl.ucked leaf brought into the factory, lack of withering 

space, breakdOlm of machinery etc •. As a result, a tea factory 

is incapltbbe of turn1ng out a ·standard product. Al thougb the 

·existing te·a factories cannot be altered or replaced ovei'night, 

yet there is scope for improving the work.1ng condition of these 

factories both mechanically and hygi.enically. In many factories, 
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machines are installed haphazardly requiring a host of unskilled 

labourers to carry leaf from one machines to another. In such 

cases re-alignment of tbe machines, for Which motorised drives 

will be necessary, Will save cost, 1mprovem sani tat.ion and 

releas-e a large number of labourers for gainful employment in 

other estate act1Vi.t.tes. 

8. Since the size of the ·garden and the productivity of 

tea has shown a positive relat.tonship, it is imperaUva for 

the small size gardens .in all zones to extend the area under 

tea, if possible. Large s1ze ga:rdens have the advantage of 

making much more use ot different inputs in higher proportlon. 

Greater amount of Lftput per un1t of land can lend to the higher 

product1 vi ty of tea. 

S1nce tea baa the dual nature of agrieul ture and J.ndustry, 

labour-management relat.lon is most important in increasing the 

level ·of producUV1 ty. Finally, 1 t can ba conel uded that a proper 
-

J.ntegrat1on of several production factors can only minimise the 

existJ.ng and maximum expected_)'J.ald (.MD 1n the dis·ttiot. 



Dey,s.K.(198.3)t ~nage Design system 3..n Problem Areas, 

PlenniOO , to Meet Targe'ts . ot Tea Production 1n 

2000 AD. ed. N.K.Ja1n, mA, Jorhat, pp.19-20. 

Jaln,R.~(1983): Stumnary of the Note submitted to Tandon 

Comm1 ttee 1, Development Requiremont of Tea 

.Industry in N.E •. lndj.a, suoted above. 
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Appendix I, 

SCHEDULE 

Productivity of Tea against the backdrop of Ecology & 

Teohnolog. 

1. Nam~· of. the Tea Garden: 

2. Size of the Tea Gardent 1.nclud1ng Settl.e~~tt: (acres/hectares) 

3. Size:or the Tea Ga.rdena 

4 • Name of the owner 1 

··a) tlame· i 

b) Religion: 

d) Literacy Status: 
. . 

5. Land Tenancy Status:. 
. ' 

a)Owned b)Leased. 

· . c )Government 

e)ot~rs •. 

·d)Share/Cropper 

. .. ·.' : . 

• : • • I• o 

Ecolop.cai Conditions 

1. Soil - (a) Texture- tfhether dlayey,. _loamy,· sandy, _pthers etc.· 
(in ·aCJ!Qa· or .hectares) (Map also) •. 

. (b) Chemical propert1es/f'ert111ties. 

1.) K(Potassium) 

1.1) P(Pphosphorus) 

111) N (N1 trogen) 

: 1v) pH Value 



(a) Temperature and Rainfall (1989 to 1·991) 

Year: Months : temp(Cg) : Rainfall :Humidity· in : Evaporation 
r.wc. Min. (om/inch) %(Relative) 

19 u 
F 
M 

.A 

M 
J. 
J 
A: 
s 
0 

N 
D· 

19 J 

F 
M 
A 

M 
j 

·J 

A 

s 
0 

N 
D 



19: J 

F 
11 
'k 
.l'1 

' , 

J 
J 
A 
s: 

l' 

0 
IIJ . 

D 

I 19 J 

F 
M 
A 
M 
J 
J 

A 

s 
0 

N 

D 

19 J 
F 
M 

A 
M 
J 

J 
A 
s 
0 

N 

D 



(B) Relief Features (Map) 

(a) Altitude (Above MSL). 
' . 

(b) Drainage Pattern·: 

: . (Natur81 or Artificial) 

_· (c) Contour Map : · 

·. (d)· Soil Erosion Condition: 

3 •. tandu.se Pattern in the Tea G~den: 

(a) 'Land, under settlement (in hectares or Acres)J 

(b) Land under routes & 'streams:·.-

(c) Waste Land (c~ tivabl~ bUt not cultivated): 

(d) Land. Under tea cul Uvation: 

(e) Others {Recreational, Graveya.rd etc.) 

4. Tea Cultivation: 

Var1ety : Area under ; Yield/H: Total prodn. : Latest Price/Kg 
or Tea· each variety 

5. Labour Input .1n the cultivation: 

Categories : Total Nos a Sex 
of Labour M F 

1 • Permanent 
farm Labour 

2.· Casual 
Labour( Time). 

.: Wages (Total ) 



3 • . ·'Technical 
·Labour 

4e: Administ::ratiVG 
Staff 

6~ Social Status of each labour group(At least two from each 
group) 

'-;· 

Labour : Age : Sex 
Class 

t Literacy : ~age 1 Loeal/Mgra.nt 
. status 

------·-·-----·------------------~---------------------------
Permanent- t. 

2. 

Casual- 1. 

2. 

Technical- 1 • 
. 2. 

Otfici8.1.~ ·1 .. ,· · 

2. 

-------------------~~----------------·---·-·-··-----·-----·-·-·--·-·-· 
7. Proportion of child labour and nature of works( below 16 

years of Age ) 

8~. Technological Cond1 tiona: 

(a) Irrigation: (1) Period of Irrigation: 

(11) Net irrigated area(H/A) 
(ill) Gross Irrigated Area: 
(1v) Source of Irrigat.ton: 
( v) Proporti.on of Irrigated area unaer 

di.fferent sources: 

Tank: Canal: Others: 



9. ·Machine Tools: 

Types of Tools/ : Total No. 
Machines 

Cost( Annual) 
Mac~e Cost ~~ntenanca cost 

-----·-·-----------·--------------4~-------------------------------

1 o. FertU1zer 

Type of Fertilizer: Amount used 
_ • ~At.,hectare 

----··--··- • JERI T p -~ 

11 •. Insecticide & Pesticide. 

: Total Amount : Cost per Kg. 

--

.•• ..... , ........ ------ - __ ._ 

Type : A mount per Hectare 1 To·tal Amount : · Cost 

12. Tea Product.1on: 

Variety of : Total Prodn : Raw yield a Cost of Prodn. :Max.1.mum 
Tea (leave in Kg/ (Per· Kg.) (Expected 

--------------------------h~e•c•t~a~r.e._ ________________ ~P.ro~d=n~·~ 

----·----------------------------------------------------



13• . Tea Processing: 

(a} Total Production after processing. 

(b) C~at of production per Kg. 

(c) Current price per Kg. · 

14.. Labour cost in the proeE;}ssing (Factory) 

Class ot L abour: Number; Age group: .Sex 

M F 
: Literacy: Wage 

Range 

Permanent 
Casual . 
Technical 
Official 

Child labour 

1 5. Chemical cost if any, i.Jl the processes of production( Annual) 
16. Transport cost: 

(a) Cost involved in the coll action 
(b) Distribution 
{c) Others. 

17. Problems/Constraints. 

Dear S1r/I4adam, 

X should be vary gratefUl to you if you would please 
~ndicate some problems that .stand as constraints in increasing 
the cul t1 vation and producUon of tea in your estate. Please 
mention tne nature of 

(a) Labour 

Qc) Social 

problems cove..-ing the following aspects: 
(b) Fi.nance 

(d) Others. 
Thanking you in anticipation. 

Sincerely yours 

( B-lMAL BORAH) 
Dept.of Geography 

North Eastern Hill University 
Shill ong: Meg hal aya 
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APPPffilX !'I 

Nama o't the Tea Area un4ar Name of tho Tea Area wder tea 
Es-tates tea (Hectares) Bstatas (H~tares) 

1. Dufflaghur 662.30 24. M131Jtajall 545.89 

2. Ninnala 194.87 25·· Sagara 38.47 

'· Bh01agur1 125.22 26• Ta ra.1Ul1 492.61 

4. Gobpur 251·31 27. Dhendai 295.86 
' 

s. New Purupbari 218.11 28. Sona~i. 555.2.1 

6. Nya Gogra 384.87 29. Bor~i. 552.8S 

7. Bl'"abmajan - :;o. 'lbakurbari. -
a. BagbmarJ. 375·95 ;1. Dhulapadung 662.30 

9. Gingia 420.05 32· Rupa3Ul,1 340.13 

10. MonabarJ.e 1091.27 33· Gboil"alli.e 591.06 

11. Ketala 292·50 34. Naharani 694.20 

12. Borgang 913.71 35· Addabarie 659.73 

13. Behal1 454.95 36 •. Harchura 364.24 

14. flalem . 543.29 31. Pbulban 665 •. 26 

15. B.ara1 351·24 §8· Bam.gaon 2-21.38 

16. Tup1a 53·05 39o Kacharigaon 412.89 

11. Sakcmatbo 476.16 40. Kolony 376.19 

18. Majtlligarh . 472.33 41 • Texpur/Gogra 531 o37 

19. Pertabghur 656.17 42 .• Noorbar1e 122.08 

20. Jlhullie 7:;1.'78 43. llurrung 303.75 

21 • Mahal akshm1 283.40 44. Sessa 636.34 

22. Pabho1 377.67 45. SOnabeel 392.50 

2.3. MUpur 141.57 46. HoogrnjUli 323.97 



Nama of the fee Area under 
Esta'tes tea(Hectares) 

i47 ~ Sbyamaguri. 328.15 
' 

317/76 48. Monmob1ni.pur 

49. f."..onobag 189.23 

so. Bels1r1 340.7'3 

51. Hira~i 351.59 

52~ Panbar1e '84.00 

53. sa poi 605.98 

54. Narayanpur 452.?1 

55. Dherai 164.63 

56. Ju11a c-
57. TJ.nkho~ 559.98 c. 
sa. Borsola 146.40 

S9~ Dheki.a~li 6os.60 

60. AI'UD 313.?? 

61. SJ.agri 333o3f3 

-

~·G;;~u:~;l)\'U,~ !lfJ 
.... ~lllll:l:t!:i··-dln:t,-."~ -


