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CHAPTER I

INTRODUCTION



CHAPTER 1
INTRODUCTICON:

In the world of ever increasing population along with
the increasing demands on veriocus goods, productivity is the only
alternative solution to mitigate the increasing demandg., This is
a high time for all in different spheres, either in agricul ture
or in industry to preduce more amd more output from less and less
inputs. Tea is also not an exception in this regerd for the demands
on tea in the world have been increasing at a rate of 4«5 percent
avery year. Suéh an accelerating demand on tea is basically Gue to
thehlocational specific nature of the téa ércp which consequently
leads to its confinemant in some tropical countries like Indis,
Srilanka, Kenya, etc. The rest of the world is highly dependent
on the cultivation and productioﬁ of these tea producing countries,
The'challenges for these countries are more, bscause they have to
meet both internal and 1nternat16nal demands, It is, therefore,
urgent for all tea producing ccuntries inciuding India to enhance
the‘current_productivity'level so that a balance can‘be maintained
between the demands and supply of tea.

STATEMENT OF THE PROBLEMs

Tea 4s one of the labour intensive plantation crops ard
most well-organised in the field of sgriculturc. It is a great
source of employment as well as a convenient bgse for earning
foreign exchange. Its reputation being the 'biggest employer of

women workers in India', with equal pay for equal works is another
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. significant aspect of tea (Bhuyan 1989, pp.25=31). In the inter-
ﬁgtional perspective, India continues to be the VWorld's largest
_producer'and exporter of teoa. Luring the year‘199o,‘tea broduc—
tion in India reached a record level of 75 million Kgs (28.6
percent of the world's total production) and earned an estimated
Rs.1028 crores (37th Annual Report, 195091, pp.12-13). North-
East Inﬂia produces about 75 per eont tea of India's production,
and out of this, the state of Assam is the biggest producer of
quality tea having a significant share of more than 53 percent.
Interestinglycgnough, over 50 percent of the nation's exportahle
tea is Assam's contribution and what is most striking is that,
Assam as éHsingle unit still'produées more than 1/6th of the world's
tea. At pkeseht, the state has nearly 1.9 lakh hectares of 'land
under tea cultivation representing 2.5 percent of the total geog-
raphicel area of the state, There has been 2 steady expansion of
land under tea and the annual rate of expansion was 0.8 percent
during 1981-1990, Similarly,‘thé production of tea in the staté
had been increasing at an annual rate of 4.8 percent during the’
said pericd. The productivity elso increased from 1415 Kg in
1980~-81 to 1674 Kg in 1989-50, In the sphere of labour input, it
employs directly over h.sllakh wvorkers all over Assam of which
the female workers are ﬁéarly half, It also employs the highest
number of mandays per hectare of lend per year against any other
agricultural produce,-specially against paddy, the main foodcrop
.0f Assam. Aceording.io an estimate, tea employs approximately
900 mandays per year per hectare ageinst 330 mandays in paddy
cultivation. The approximate cost of paddy produced from one hec—
tare of land is about R8.8000/-~ wheroas the value of tea from one
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hectare of land on average productiocn is over Rs.50,000/-
(Bhuyan, 1989, p.29). Besides this, tea is a kind of 'environ-
ment friendly' industry and apart from arresting the deforesta-
tion and denudation, it hag a significant impact on the economy
of the state (Deogun, 1989, De3).

Inspite of its notable contridbution in different physico=-
socio~ecconomic spheres, production of tea in India is yet ¢o
achieve the axpected target. The continuous increase in demand
for domestic consumption at the rate of 4=5 poercent every year
has affected the country's export profile. Some of the tea pro=~
Qucing countries like Kenys, Srilanka, China, Indonesia have
seriously challenged Indian tea in the world export markot (Bore
bora, 1993, Assam Tridbune April 1). Therefore, the nation novw
requires to be substahtially stepped up to meet the increasing
domestic demand and at the same time, suitable strategies have
to be adopted 1f the country is to continue as the world's leagding
producer and exporter of tea by reversing the current shrinking
share in international market at 18 percent‘from 31 percent in
1971. The domestic consumption of tea by 2000 AD is estimated
to be about 750 million Kg and the target for export is 250
milliion Kg. Therefore, the production target for tea industry
is 1000 million Kg. by the turn of the century and the share of
North East India is expeoted to be 750 million Kg.(Borbora,1993).
Since Assam in the north eastern states alone supplies half of
the nation's exportable tea, it would be urgent for the state %o
increase the current productivity level to maintain its glorious



historical trend. Because, the production of tea by bringing

more area under tea cultivation at the cost of cither cultivated
l1and or forest land is not advisahble and it is no longer remain
as a permanent solution to fulfil the increasing demand. Therefore,
the study of productivity against the backdrop of ccology seems

to be meaningful, lMorecver, tea being a dominant cash crop in the
state, neoeds empirical investigation in micro-areal unit to high-
light the complex relationship exist between the ecological condi-
tions and thoe productivity of tea., Since the district Sonitpur

of Assam is an important tea growing area, the selection of this
district for empirical study is relevant for the purpose and is
expected to be a good representative unit of the state for under-
standing the levels of productivity in relation to land, labour
and capital inputs,

The second aspect of the selection of this district for
intensive study is that it has the favourable ecological conditions
required for tea cultivation. Generally, tea in natural conditions
grovs upto a height of 9 motres but by prunning it is allowed to
grow upto 1=2 metreg, Stagnant water on soil is injuricus to tea
cerep and so the sloppy lands ére preferred, Tea thrives well Af
the area is characterised by heavy rainfall (50 to 250 ecm) ané
high temperature (13° to 30%) during the growing period. High
organic content of the scil and the pH. value of 4,5 to 5.5 are
other raquiréd ecological~cond1tidns of tea, However, all these
factors are prevailing in the district for which 4t is coming up
as an important area for tea cultivation, It is also seen that
out of the total geographical area of 5255 Sq.Km., 4.7 percent



15 under tea cultivation in the district, 1.6., higher than the
‘state's average of 2.8 percent. ‘Similarly, cut of the total wore
Kers of 2.7 lakhs, 19 per cent is associatedf #ith the tea cule
tivation in the district against the state's average of 12 per-
cent. The production of tea in the district in 1989-90 was 49.5 mg
million Kg. against the state's total of 363,7 million:Kg, thus
- representing nearly 13 percent share to the total ocutput of the
state. The average yield (Kg/n) of tea in the district in the.
said period was 2007 Kg which 45 -higher than the state's average
of 567h'Kg which indicates the suitability of tea cultivation in
'the'éﬁeaQ The-district'bas,~hqwever, more potentialities to
~enhance the productivity by creating an effective relationship -
‘among the production factors and hence, an integrated approach
15 needed to examine the existing levels of productivity as well
as to increase ‘the productivity. The significance of the study
.therefbre, lies Ln the fact that it will throw light on some of
the hitherto unexplored problems associated with tea cultivation |
and productivzty_which»will provxde a meaningful basis for future
planning anﬂ;develqusnt.

B omscwxvas ox-* ms s'mm-

Based on the above background, the following aspects in
regarﬁ to the productivity of tea in the district are proposed
to he”dealt? with:

‘@) To study the ecological and other related factors pre-
valling in the tea growing areas of the district,
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b) To examine the distributicnal pattern of land, labdour
and capital productivities in different ecological con-
ditions of the district.,

¢) To interprete the functional effects of production fac= .
tors on the productivity of tea, and
Q) ‘To suggest fhe feasihle solutions for obtional utiliza-
tion of factors of production ‘within the snecific set
»of ecelogical conditiens.

RESEARCH QUESTIONS: -

The fbllowing questions are proposed to be answered 1n
the pregent analysis.

1) What is the pattern of existing level of production and
productivity under the specific set of ecological and
'non-ecological conditions ?

2) What are the effects of different explanatory variables
on the land, labour and capital profuctivities ?

3) How does the production level of tea be optimised by
veducing the yield gap for various ecological conditions?

DATA BASE AND METHODOLOGY:.

Relevant informations for this study are collected from
both secondary and primary sources. The secondary sources cohs-
titﬁte the various books, Journals, tea directory etc.pubiished

by the concerned Government and private departments, The geog=



. raphical background of the study area is described with the help
of maps and published informations. The informations relating to
the olimatic conditions, i.e., rainfall, tempefature, humidity,
sunshine, evaporation that are included in this study are collec-
ted from Tea Research Association, North Bank Branch, Thakurbari
(Tezpur). Data for the description of Fhysical characteristics
of s0il of the tea growing areas of the district are collected
fron the soil survey reports {(1967-68), published by Tocklai
Experimental Station, Jorhat,. The informations and statistics
',related to chemical characteristics of the soils, labour condi-
 tions anf other capital inputs (like machine mainteénance cost,
transport cost, factory electrification cost, etc.) for various
tea estates have boen collected from their offices by the author,
Some relevant informations vhich are.not‘available in the records
are collected by prepering questionnaires/schetule (Appendix I)
for the physical aspects and households of the 4tez estates, The
primary informations are gathered by taking scme sample tea
gardens based on stratified ranfom sampling in vhich the size

of the garden has given prime importance. Altogether nine samples
have been taken which represcented 15 percent of the tetal gardens.
of the district,

The collected data have been tabulated and presented by
using verious statistical techniques like regression analysis,
correlation coefficient methed etc, Production-function approach
hag been applied to measure the distributional pattern of produc-
tivities of land, ladour and capital. A correlation matrix has
been used to observe the degree of relationship among the twelve

explanatory variables (Independent variables ) and considering
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the non=colinearity of these variables, three of them have been
dropped from the analysis because of co-linearity problem. Then,
to understand the effects of nine explanatory varighles on pro=
ductivities of land, labour and capital, 2 step-wise linear

regression model has been used., The mathematical form of the

equation s
Y= aét%thbéxzf.. bsxn

Yhere Y o Productivity (Dependent variahle)
| = Irgut variablea (Independent variaule)

a = Constant

hﬁ,bb... bh‘are coeffibients.

The degree of effects of these variables are measured

* with the help of degree of determinants(R?) which has provided
the coefficient of the contribution of spatial variances. The
‘existing anf optimum yileld patterns are obtained by estimating
the values of tea productivity. Since cartography is the toddld

| for geographical studies, the facts and findings are alsc shown
- by maps and diagrams.

REVIEY OF LITERATURE:

According to the obaectives’of the present study, an
attempt has been mede to highlight the research works ciready
done in this field. The main aspects of tea cultivation found
in these works c¢an be studied by putting the material into a
number of specific heads. The first group of study relates to



the impact of ecological conditions, basically climate (Rain—
£all & Temperature) soil and drainage on the production of tea,
Choudhury (1978), Biswas (1978) and Bden (1976) have attemﬁtad
to elucidate these factofs on the experimental basis and confined
the study in the Teral Region and some parts of Assam. Grige
(1971) made an experiment betweén the shade and the cultivation
of.tea, and shoﬁed how per hectare yield uner different degree
of shade is effected by nitrogen, -soil type and ege of the tea.
' This studies, however, are upahié to recognise the composite
effecis of séveralvpfoducixon taetors and the relative contri~
tution of eaehvéxpléhaforﬁviariable to the production and pro-~
ductivitics of tea is also not attemptedq.

The second group of study relates to the various socio-
economic factors and its impact on production of tea, It is
obvious that economic factors can contritute only where the eco-
logical conditions are favourable. Misra (1991) analysed the rela=-
tionship between the change in price and production of tea by
taking some examples from Dooars and Darjeeling. Roy (1988) and
Sarkar (1972) went a step further and described the situation
in relation to consumption, production, price and trade of in
world perspective. These studies are highly desceriptive in
nature and fail to highlight how the current rate of profucti-

vity of tea 18 encouraged by the factors of production.

The third group of study relates to the labour-menagement
relation and productivity of tea. Vonkatakrishnan(1981) and Baruah
(1581) studies these things in Nerth East Indie and only has shown
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the importance of 4t in the cultivation of tea, bBut unable to
make any generalisation on regiqnal basis. Production of any
agricultursl produce varies according to the size of the farm
and gn this regard, tea is not an exception. Mitra(1987)des=~
cribed that the productivity of tea varies from large to small
farms, But he 4id not give ény gensraliaed idea regarding the
degrée of variations from large to small farms,

From the above'diséuséioh‘it.ié séen~tha£ theéa-studies
are of fragmentory in nature and unable to provide a reasonahle
bage for understan@ing the profuctivity level of tea. Thersfore,
- an integrated approach comprising ecological and other non=-
ecological factors needed for tea cultivation has been sought to
~_explore. the levels of land, labour and capital productivities of
~ tea in Assam, with special reference to the productivities of
tea in Sonitpur district,

CHAPTER SCHEME:

The entire material of this study is arranged into a
coherent manner by putting the mpaterisl into five chapters. The
first chapter dcals with the conceptual background, statement of
the prbﬁlém, objéctives, research questions, data base and metho-
dology and the review of literature, while.in the second chapter,
geographical backgrounﬂ of the study area is analysed. Third
. chapter deals with the agro-ecological conditions and input struc-
ture of the tea growing arcas. Chapter four incorporates the pro=-
‘@uction and productivity of‘tea..Functiéhﬁl analysis of explana=-

. tory variadbles are alse included in this chapter. Regearch findings,
suggestions and conclusiocn are presented in the f£ifth chapter,
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CHAPTER IX

SONITPUR DISTRICT : AGAINST TiE BACKDROP OF GECGRAPHY

INTRODUCTICN:

Sonitpur, "the city of Hood" ('Senit’ means blood
and 'pur' means city) is the reflection of some besutiful legends,
narrated eladborately in "Kumar Haran®, and a brief account {s
obtainable from Gazetter (1978, p.2) in the following form:

'In the Kumar Haran, &n Assomese book written in verse,
it has been descridbed how Aniruddha, gran8son of Krishna secret-
ly entered the castle where Bana's beautiful daughter was kept
under surveillance, Usha had earlier dreamt of Aniruddha and was
charmed with his beauty. Aniruddha married her according to Gan-
dharva ceremony. When Bana came to knew gbout this marriage, he
immediately threw Aniruddha into prison. This led to a grim
battle between Bana and Lord Krishna who came to regcue his grand-
son. The profusion of hlood that spilled in this war was the
reason for calling this piace 'Sonitpurt,

The present district Sonitpur, however, was a sub-
division of erstwhile Darrang district of Assam. In 1985, it
became a separate district with two sub-divisions, viz, Tezpur
and Bigwanath Charali, There arc six Police Stations namely,
Cohpur, Behali, Chutia, Rangapara, Dhekiajuli and Tezpur.

CEOGRAFPHICAL LOCATIONS:

The district lies detween 26°30'N and 27°08' N latitudes
and 92°17'E end 93°%47'8g longitudes, It covers an extensive tut
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elongated alluvial tract betweaen the river Brahmaputra invéggjnw
south and the foothills of the eastern Himalayas 1h'the north.
The district Lakhimpur snd Darrsng exist in the cast and west
respectively. It has greater east-west extension (nsarly 155
Kms) than @gytﬁ%South (35 Kms approximately). Altogether, the
geographical area of the district is 5255 sg.Kms which is nearly
6.67 percent of the state. The total area under tea in the
_district is 247.2 sq.Kms against the state's total of 2268.3 sq.
. kms. It represents 4,7 percent of the area under tea cultivation
‘in‘thé‘district and 10.9 bercent‘against the state., The estima=~
ted populaticn of the district was about 14 1akhs(6;1 percent)
in 1591 against the state's total population of 222 lakhs,

PHYSICAL SETTINGS

GEOLOGY ¢

From the geological point of viaw, the entire digtrict
is covered by quaternery alluvial deposits. Thera are,of course,
some isolated hillocks of pre-cambrian gneisses exposzd in the
southern part with occassionel outcrops of the tertiary sand-
stones. The contrast in terms of geclogy is very less in disge
trict., However, certain mdinor varlations can be referred to by
dividing the district into three parallel zones, viz. northern
foothill, central plain and the Brahmaputra flood pizin(Regional
Division of India, 1991, pp+i65-187).

Geologically,the northern foot~hills are characterised by
the Uprer Tertiary Sand Stones consist of fine to medium grainegd,
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bluish to greenish grey ferruginous sandstones with partings of
dark grey splintery shéles and occassional lumps and fragments
of lignite anﬁ carbonised wood, resembling the Tippam Sandstone
of Upper Assam. On the other hand, the central pPlain is covered
by ailuvial deposits of recent and sub-recent origin. There are,
however, a ¥ outlying ﬁafchea of :élevated grounds ‘composed of
Sand, Clay, Loam and rounded Pebhles apparently resembling the
older alluvium. These high grounds are suitable for tea cultiva-~
tion and mostly seen‘north_of Teépur (Rangapar; and Balipara) and
in Biswanath area; The Brahmaputra tloqd plain belongs entirely
to alluvial rocks of recent oiigin. These are composed of lossely
consol&dated_sands,‘clays aﬁd’single beds with occassional accu=
milation of vegetation. |

TOPOGRAFHY :

The topographical features of the district are vell
refiected against its geological structure. It is seen that the
district is a flat alluvial plain gradually slopring down from
the foothills towards the Brahmaputra plain. A few scattered in-
selbergs of gneissic rock are lying along the northern bank of
the Brahmaputra river with a height of 90 to 140 m, above mean
sea level, There are also some low lying mounds in the district
made up of unassorted river terraces (GSI, 1851~1976). Physio-
graphically, the district can be divided into three units corres-
ponding to the three parallel geological zones as cited above,
These units are identified as Bhabar-Térai Belt of northern
foothills, northern-miilt up strip or central plain and the
flood plain of the river Brahmaputra (Taher, 1986, pps 1=9 ).
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All along the foothill of the eastern Himalaya there is a

narrow high zone made of coalescence of alluvial fans. This is
the Bhabar zone characterised by the unstratifiéd and unconso«
lidated thick accumulation of elluvium., The numerous streams
from the Himalayés, on encountering the plain leave boulders,
pebblesg, cobhles,}senﬂs and silt at the Juncture which, in course
of time have joined with one another to form the Bhabar belt., The
most interesting feature is that the iarger rivers here braid,
while the smalier ones disappear from the surface due to perco-
1ation in this zone, Along the south of this bdelt, there lies
the £1ét_Tera1 Belt, where the disappeared water reappears, keeps
thé-gronnd saturated, It creats a series of swamps that support
tall grasses in thisfvglt{-The belt is also the source region for
a number Qf'seasdnalttribuiariesg

Next to the Bhabar-Terai Belt, i.e., to the south of
this belt, there lies é strip ofvrelatlvely hign land with @
dense populationw This belt is called 'built-up-zone' and most of
the tea gardeas are located heres Again to the south of this belt
lies the flood plain of the river Brahmaputra, supporting a
series of 'swamps' and 'beels' in which most of the north-bank
tributaries lose their traqt (Teher, 1986). . |

. SOIL:

_  The soils of the distriet are basically alluvium of both
recent and sub-recent origin. These soils are generally suitahle
for the cultivation of tea. Although alluvium, there are slight
var;atiods of soil charactefist;cs in different'physiographic
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units. The soils of the northefn foot-hill are composed of loose
sandy texture with occassional sands and gravel. Three types of
soll are identified in this unit, These arei-

a) Orthents-Ochrepts (58) ?7Westérn (North & South) part
of the bealt, | | '
b)  Udalfs-Orthents (23) — Eastern part (both Norih and

South), and

¢) Udalfs-Aqualfs-Ochrepts (21) - in the Northern corner
of the belt,

Both older and new alluvium soils are found in the
central plain or built-up zone, It also reflects three types
of soil, namely -~ ' ' |

a) Orthénts—Ochrepts (58) = covers the northern part.
b) Ochrepts—Aquepts=-Fluvents (85) - spread over southern
| and eastern part; and,
¢) Udalfs-Orthents (23) - covers eastern part of the region.

The soils in fﬁe third phy81ographic unit, i.e., in
the flood plain, are characterised by alluvial soils of recent
origin, These can be classified into two groups: |

a) Ochrepts-Aquepts—Fluvents'(85) - coveré thé-larger part
of the region, ‘ | -

b)  Udalfs~Orthents (23) - found in certain places(Figs 2.3 ).
(Regional Diviéionsvof'lndia;1991, pp$ﬂ75~487),'
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Considering the variety of soils found in the district, it is,
however, seen that acidit& is the general characteristics of
the so0il and is more so in case of older alluvium., New alluvial
80ils representing the lands of the river banks are less acidic.
Acidic alluvial soils are suitable for tea cultivation, while
heavy clays with high percentage of nitrogen in low land areas
give é good return of rice, Generally, the soil in the district
is characterised by sandy to clayey loams texture with high
nitrogen content, low to moderate potash content and medium in
phosphoric acid content (detail discussion is given in the
Chapter III)% |

‘An examination of geology, topography and soil conditions
of the district shows that there are three ecological zones with

their own physiographic conditions, These ecological zones are -

i) Northern Foot=hills,
i4) Central plain, and
111) The Flood Flain of the river Brahmaputras,

The relationship of each ecologioainzone gwith tea cultivation
would be discussed in the follewing*eheptersg,

CLIMATE:

The climatio'charactéristiés of the-distfict show
similarity with the state, Both-the state and the district is
devoid of hot dry summer season. The maximum temperature is
experienced during the south-west monscon season accompanied by
abundant rainfall, Significantly, the dietrict experiences high
humid atmospheric conditions throughout the year, on the other
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hand, the cold season of the district starts from December which
continues till the end of February. Generally this season is
followed by a periocd 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
~upto the month of Octoher.'October and November is the post=-

monsoon period,
" RAINFALL:

: y The average annual rainfbll in the district is 2187mm.

| against the state average of 2&55mm (1990). Interestingly enough,
rainfall increases from the Brahmaputra river in the south to

the foot~hills of the eastern Himalayas in the north of the dis-
trict (Gazetteer, 1970, pp.39-40). Rainfall mostly as thunder-

. shower amounting to about 1/5th of the annuai 18 received in the

| pre=-monsoon peiiod of April ahﬂ May,. The soﬁthrwest mpnséon o
arrives évef”the distriét,by}ébout the beginniﬁg of June, Nearly
2/3rd of the annual rainfall‘écéﬁrs betweeh June‘andto September.
June and July are the raiﬁiést months, The annual variation of
rainfall is very less. Altogether, there were about 169 rainy days &
in the district dufing 1991 (DetéﬁlsAo: climatic conﬂitibné‘are. |
‘given in Chapter IIl)e o

TEMPERATURE

. There are tvo meteorological obaervations, one at Tezpur
and the other at Gohpurw The recorded data from these two stations
show that Januaxy'is the coldest month of the year with the mean |
daily,maximum temperature at 24°C and the mean daily minimum at
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6+6°C. to 10°C (Statistical Hand Book, 1980, pp.86-<90). .During
the winter season, in.associationvwith low pressure waves passing
eastwards, .the district experiences cold spells-a day or two when
the minimum temperature may fall below'5°c;.Temperature.,howéver,,
begins. to increase from the month of March and the highest is. °
experiénoed=in Julyvand'Augustﬁ;D uring this period, the mean:
dzily minimum remains -around 25°C.‘This phenomenon alongwith high
humidity makes the south-west monsoon rather unpleasant, but ‘
becomes congenial for tea crops,§W1th the termination of monsoon,
..howsver,,the-weather;tehds to become cooler and leads towards. . .

the winter season..
HUMIDITY: :

Most interestingly, the air in the district tremaims
highly humid fhroughout‘the year, except during the period
February to April when the relative humidity is relatively less,
partioularly in the atternoon.

SKY CONDITIONS:

‘ Entire state 1s characterised by heavy cloud to over—
cast in the south-west monsoon season. The district in this
regard is no exception. There is, however, no cloudiness after
the withdrawal of the monscon and in the winter season specially
the period from NoVember'to April sky is generally clear or
iightly clouded. wxnds are also light throughout the year except
-for short spells of strong winds thunderstorms from March to May.
North-eastenly or eaaterly‘winés are most common throughout the



yéar;lcyclonié storms end depressions from the Bay of Bengal -
which move into Assam do not reach near enough to affect the -
weather of the district., Fog occurs on some days at post-monsoon
winter season. | "

DRAINAGE:

The tea shrubs grow on well drained lands: as stagnant -
water is harmful, Because of this factor, hill slopes are prac-
tically‘pféferredufbr tea, tut 4f the drainage is good, it grovs
equally well'ih‘valleys.ﬁfhe district conSiSts df’a large number
of'ﬁributaries coming down from the‘ﬂimélayas*anﬁ fiﬁds its way
1nto the river Brahmaputra. Foothill regions are well drained
but most parts of it is covered by forest, Therefore, area under
tea in this zoneo is lesser than central: plain. The' Floof plain
region of the district is not good for tea cultivation because
of inundation during the summer seasen., The high lands of central
part of the district are suitable for tea'crope.‘The diainage
. system of the district shows somé notable characters. The main
rivers are Burai, Bargang, Burhigang, Ghiladhari, Dikorai, Jia-‘,
Bharali, Gabharu and Pachnai (Fige2.5 ) Of those tributaries .
only Jia-Bharali is of thQ Great'Hima1§yén-zone;anﬂ are essen-
tially rainfed. There is aiso another cétegory of tribdutaries
which have their origin in thé Terailaelt. Thesé collect water,
recharged after seepage and uﬁderground-flow below the foot~hill .
Bhabar trait (Taher, 1986). Such tributaries are. ephemeral with
water flowing only in the summer season. However, the Bharali is
the largest river 1n the district and ﬂows about 193 kms, i.n 4
the hills and nearly 56 kmsgfin the plainsq:This.is\led by the
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discharge from a largs catchment area through its large nuinber

of tributaries. The principal left bank tributaries are Bordikorali mn
and Upor Khari while the Upor Sonai, Nam Sonai and Mansiri are
right bank tfibutaries. The Burai is an important eastern most -
river of the district and its approximate length is about 32 kus.
in the plains. Borgang river 1 located in the west of Burai, the
length being 29 kms. The main features of this river are that it
. flows between very wide banks and that it has very steep bed
slope due to which the canal flow of the river gceé on changing
in every flood season. The Chiladhari and Gabharu are also two
1mportant‘rivers in the district, the lengths being 33 kms., and
6A kms. respectively. 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 mainly bdeceuse
of the preéence'of an inéipient leve1~along'most part of the north
bank of Brahmaputra (Taher, 1986).

HUMAN = ACTIVITIES:

LANDDUSE PATTERN:

The pattefn‘of land use in the‘éistriqt is highly depen-
dent on various physical factors mentioned éboveq An énalysis of
the land use reveals (Table -2.I) that about 36 percent of éadas~
trél area 4s not available for oultivation; Such land 1is used |
for homesteads, roads, factories, rivers, ponds, towns, villages
and so on, Other uncultivated lanﬁ like permanent pastures, grazing,
miscelleneous tree crops etc, has covered,nearly 5 percent of the
total géographiéal:area;fAlthoﬁghtheywéste‘lanﬂ area wés\very
high till the later partﬂof-the 19€h centhf&; it has now been taken
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Table -2. : FPattern of Landuse in Sonitpur District.

Sl1.No. Classification of land . Area in 000 hect. F.C. to Total Area

i. Forest 142 27 .00
2. Not Available for o
Cultivation
a) Land put to non-
agricultural uses - 181 . 34.41
b) Barren and uncultivated
land 12 2.28
L " Other uncultivated land
excluding fallow land
a) Fermanent pastures and
other grazing land _ 14 2.66
b) Land under miscellaneous :
tree crops & groves not :
included in net area 12 2.28
c) Cultivable waste .3 @.0646
4., Fallow land
a) Fallow land other than
current fallow 3 Q.57
b) current fallow 4 B.76
. Net area sown 158 I0.03
Total Reporting Area 926 i1z@2.00

Source: Statistical Hand Book, Assam, Directorate of Economics and
Statistics, Govt. of Assam, 199@Q,pp.&68-71.

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

S1.No. Major Crops F.Cuof Area to Total Geographical Area
1. Rice
& Autumn Rice : 2.98
b} Winter Rice 18.18
c)  Summer Rice. ; ?.08
Total Area Under Rice 21.23
2. Wheat 1.99
e Rabi pulses 1.57
4. Sugar cane @.61
9. Rape & Mustard 2.17
b. Jute ' . B.96
7. “Tea 4.70%
¥ Tea Directory, 1989-90.

Source: Agricultural Statistics, Assam, 1981-82.
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up for varidusAuses and only a fraétion, .04y 0.062percent

noy remains as ﬁésteland in the diétrict, At yresent,'the

lafge tracts of wasteland have_been taken up4fbr tea cultiva«~
tion. Similarly, the proportion of fallow land in the district
is very 1ess (1.3 percent). This 1nciudes practicaily all un-
settled area, the vast area of which are known to be either
hilloek or lovlying areas. Unfbrtunately, the area under forest
in the distriot 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 Sown in the district
constitutes nearly 30 percent of the total geographioal area,
Paddy, Jute, Tea, Sugarcane, Mnstavﬁ, Pulses are major crops
uhile fruits like Mangoes, Coconut, Banana, Pine-apples, etc.
are subsidiary crops. However, rice occupies the major part of
thg»district and nearly 80»percent of the population depends on
the production of rice. TThe proportion of area under different
crops in the distrj_.ct is given in the table-2.2. The data shows
that rice covers nearly 21 percent of the total geographical area
followed by tea whose share is 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 percent to the total geographical

area.

POPULATION AND LABOUR FORCE:

According to the 1991 census; Sonitput district accounts
for about 7 percent of the total population of Assam, The number
of population in the district is nearly 14 1akhs(1991) of which
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- male const&tutes about 53 percent. The density of population

ia the distriet stands in 1991 at 266 persons per sq.km.which
_shows an.&ncrease‘by 95 persons per sq, km. ever-thet.of 1971,
Thezdeﬁsipyuof ropuietiodis,ehowéver, higher in the éentral
Pért er:the disprict (more than 300/Km2) vhere the concentra=
tion of tea _gaxvdens is also higher. Therefore, there is no.
shortage of labour force for the tea cultivation in the district.
The share of working bopulation in the district is only 30.13
percent of the total population and a majority of them remains
as non-workers. This figure.fbr the state as a whole is 36.37
percent (1991) endfih thie,respectg the incidence of non-working
population in the diegrict_ie higher than the state, “

TﬂANSPOWTIﬁﬂWGRKg

After 1ndependence in 19&8-&9, there was only about 100, 7
Kns of metalled roads, about 675 kmg of gravelled roads and about
77 kms of»natural soil moterable roads under the Central Assam
Division of the Public Works Department (Gazetteer, 19785 Pe269).
‘Ax present, the picture has changed to a great extent and the
district is connected with the rest part of the state either by
road or rail transports, The National Highway No.52 runs through
the distriot and almost parallel to. it, North East Frontier Railway
also passes and both of these lines are well connected with the
tea gardens of the district. It is seen that during 1986-87, the
total length- of the roads in the diutrict ‘was 1832 Kms thus
representing 6.6 percent of the total road length of the state.

AN
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Out of this, the length of the Nationel Highway is 206 kms
against the state's total of 2020 Kms. The length of, the State
Highway is 68 kms and the other roads under Puhliciﬁbrks Depart-
ment 1s 1558 kms, The road length per lakh of population in

the district is 131 kms (1986-'87) which is higher than the
state's aﬁerage of 122 kms, On the other hand, the density

of roads per hundred sq.km of area in the district is 35 kms

and it is just equal to the state's average of 35 Kms, The
transport net-work im the district is favouratle for the deve=

lopment of tea industry,.
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CHAPTER XII

AGRO-FCOLOGICAL CONDITIONS AND INPUT STRUCTURE. OF TEA CULTIVATION
INTRODUCTION: -

- The culture of the tea plant is of such a special
character that it is surrounded by difficulties the meaning and
fbrcelof;which can hardly be Judged by the gtandards of ordinary
agriculture in India or clsevhere, First, the tea plaht itself is
a perennial tree brought by cultivation to a shrud form, and then
grown for leaf, while nearly all cul tures of similar plants are
made for the production of fruit or seeé. Again, while this bush
will grow en the greatest variety of soil, anﬂ with considcrable
variation of climate, yet such growth can only profitgbly take
place under véry striétly defined conditions, and variations which
would often be ig.nor‘ed‘ in vordinary agriculture would be fatal to
the commercial production of tea in any district or ccuntry (Watt
and Mann, 1987, pp.1=2). The tea plant, hush or tree, i1s an ever=
greéh.or "Camellia" family, generally flourished in the warm,
,rainyfrevioﬁs of thé tropics and sub-tropics. The climate consi-
éered most favourable to tea culture should be characterised by

gmall daily rise in temperature, generous rain throughout the
yearAand the absence of strong dry winds and freezing temperature,
It 15 established that tea thrives well where the annual rainfgll
ranges between 150 to 200 cm. But experts consider 127 cm. a8
marginal, unless, however, humidity, temperature and such other
| factors m&tigate. Buﬁ the crop production suffers considerably
3f the monthly average rainfall is below 5 cm over a period of
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gseveral months, The mean minimum and maximum temperature shoeuld
be detween 13° to 30°C, At the same time, the soil on which tea
is grown has a strong influence on the quality of tea, Clay soils
tend to give a strong scent dut poor in flavour to tea, Hack
organic soils tend to produce a2 leaf giving a sweet taste but s
poor aroma. Loose sandy loams usually give a favourable balance
of taste and aroma. Practically all tea soils must be fertilised
if the tea plant is to thrive. The luxuriocus growth of a tea
plant depends upon general care in cultivation, prunning, pluc-
king ond control of pests and diseases (Gazetteer, 1978, pp.170-
176). All theose togather contribute for increasing the total
output as well as yield per hectare of teas

In the present analysié an attempt has been made to
examine the levels of land, labour and non=lard capital proguc-
tivities of tea in thé district against the background of exis-
ting ecological and non»ecologiéal conditions. To achlieve the
objectives, relevant data have been cecllected from nine sample
tea gardens of the district and the relative importance at each
of these productions factors (land, lebour and capital) has been
analysed systematically.

1. LAND A3 AN INPUT:

Land is a basic and most influential input in the culti-
vation of tea, Capacity of land whigh is determined by the physio=-
graphic factors like climate, soil, reliefs, etc., directly 4in-
fluence to the tea plant growth, its vield and quality. Being the



study area as g micro-areal unit of 5255 sq.km., relief and
dfainaéé conditions are less influential, while climate anf
soils of which the eclements vary at micro-areal unit have direct
and implicit effects on.the variations of tea yield. Therefore,
the micro-elements study of the climatic conditions and micro-
nutrieﬁt‘éhaiyais of soii-?foﬁértie; and their areal variations
are interpreted in the folloving paragraphs. o

1.a. CLIMATE:

' .The 1hf1uence,offolimate.oﬁ_the preduction of tea is
consideratle, The cni.ef'c;maué‘ el ements incorporated in this
study are rainfall, température, humidity, evaporation and sun-
shine. The entire informations relating these climatic elements

- are. collectad from Meteorologicai observations at Tea Research

' Association, North Bank for 1989, 1990 and 1991 (North Bank,
1691), and then three years aVerage[]are calculated to show the
daily~variations of climatic conditions. The data which are taken
into account here for three years do not have much variations over
" time and represent to the norﬁal‘climatic conditions of the dis-
trict. These data reﬁléct the following conditions of climate

for the years 1989-1991.

1.8.(4) RAINFALL:

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

| average) in the tea growing areas of the district wag 1775mm,
with a total of about 107 rainy days. The intensity of rainfall
for the period ﬁés 16,5m per day. Rainfall amounting to about
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22 percent of the annual total was rcceived in the month of
April May, Leaey the pre-monscon months and this amount 4s most
signiﬁc‘éaﬁ' for tea becausé this is the growing perged of tea
leaves. The highest rainfall was t‘eﬁoz'ded on 28th May with 97um.
However, altogather there were 39 rainy days in the months of April
and May, 11 days with rainfall more than 20 om, a.nd 17 days with
less ~§han Snm. The ra.mra_li ‘in the period June to Sep‘temhe’r
accounts far »ab‘out} two—fthir& ,6:'1‘ thc itot‘al‘énnu'al "rjam'fan. in

the cited yéar., June was thé rair;ie'ét monih with a total fall

of ébout 385 mm. in 26 'r-aw éays.'xn July, the total amount of
rainfall was 225 mm. anﬁ the'numbgf"éf rainy days “’?’5.,23': On the
other hand, there were 19 aiid:%? réiny éa‘ys' during the ﬁonths of
August and September respéctively' ;vith a total amouﬁt of 400um.
However, .;Seytember recorded larger amount than that of the August.
It is seen that (Fig.3.).a) Quring 1991, reinfall continued upto
15th of Qctober and Qccassionalli;, there was heavy rainfall in
the midst of October (72 om. on 15th Oc:tober.).‘RJ.ght from Cotobder
96th, fhe- rainfall was very less and somotimes no rainfall at all
and the trend persisted upto March. How the point is that the
g;x"outh of tea plant, likc other plzmts is not maintained at a
continuous rate, but periods of rapid growth alternate with
periods of dormancy. This rapid growth period for the district
starts in April and continues upto November and is assocciated
with the high rainfall.

1.a§(11) TEMPERATURE 3

The conditions of temperature in the district's tea
growing areas areg Qquite congenlal for the growth of the tea plant,.
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Generally, January is the coldest month of the year and in

1991, the average monthly maximum and minigum were recorded to
be 22°C and 11° respectively. Of course, wethere were dally vae-
riations of both maxirum and minimum temperatures (Fig.31.a).
Although January is the coldest, however the mean daily maximum
reached the level of .27.2°C on 29th, while the dally minimum
was lowerst on Januery 25th, coming down to the level of 6°C
only. The highest temperatures were experienced in the months
of July and August, the mercury reachéd the level of 36,2°c on
23rd July. Similer velue was also recorded on August 25th.

" pgainst these highest values, the mean dsily minimum fempera-

- fures were recorded on July 17th and Ahgust 27th,'the amount
being 24°¢c and 2&.5°C;'respectively. However, the monthly average
maximum temperature was more than 32°C for the months of July |
and August. After this, both maximum and minimum values of the
temperature came down and both remained less than 30°C and 20°C
respectively for the months of'September, October, November and
TDecember, It is interesting to note that the mean moximum tempe-
rature above 30°C is believed to Be harmful, dut in the district
it is not like that because of abundant rainfall and high humi-
dity during the growing period of teg crop.

1.2.(441) HUMIDITY:

The data shows that the air is humid throughout the
year(Fig.3.1.b.) except the months of February and March (Relative
Humidity is less than 70%). The relative humidity in the <ea
groving areas of the district remained well aﬁove 80 percent
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during the period from April to Octobder and from November to
Januazy, the ‘proportion remained between 70 tc 80 percent. How-
-ever, relative humidity 13 higher in the morning than afternoon.
The collected data showed that during 199, daily average rela-
tive humidxty in the morning (8 A,M.) wvas around 90 percent while
in the afternoon (5 30P, M.). 1t came around 60 pe"cent or less.

1.a.(iv) EVAPORATION:

L Tha-pattern of evaporation in the tea growing areas j
showed a xluctuating trend (Fig.3l b) threughout ‘the year, 1991.
It is seen that the lowest rate of evaporation took pla ce on 24th
June, the rate being O. Smm and the rate of evaporation was highest
on 23rﬂ Angust the rate being 545 mm. In November and Januaty,
the rate was found between 1mm to me, and from Fehruary to Ccto=
ber, 1t was more than 2 mm/day. SOmetimss, howaver, i% was more
than 4 xm (as evident from the Fig.3 1b.)e X% 13 seen that the
rate was not continuous tbroughout the yeer. Signifzcantly day
to day variations were more pronounced. However, it can be geno=
ralloed that during the growing perlod of the crop, the rate of
evaporation was higber than other period. Frcm Mareh to Auguat,

1t:tooklplace at an average rate of a.mm or more per day.
1.a.(v) SUNSHINB:

Generally skies are heavily clouded to overcast in the
south~est monsoon season and decrease in cloudiness found after
the wlthdrawal of the monsoon. Fog instance'during 1991, the dura=-
tion of sunshine was recorded to be around 80 per cent(Sunshine

Guration normally cxpressed in hours, but here it has becn con~
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verted into percentage) Guring the period November to April

and 40 percent or less from May to October. However, the growing
period has 1ess duration of sunshine than the other periods,
thus making the condition suitable for tea cultivation.

RELATION TO TZA PRODUCTION:

_The harvesting of tea leaves from the bushes in the
pPlantation determlnea theltétalgogfput of tea. If thoe harvesting
| o:’green leaf is more, thé;proﬂuct;on woul@ be higher (the ratio
between green leaf and made tea 19 5,5:1). The harvesting or
pluqking depends to a‘gregt'e2§ent on4c11métic cdﬁéiiiéns. Under
favourable hot and wet weather the newAsheots‘develop very quickly,
and the bushes need to be plucked at short intervals of 6 to 10
days§ The variation in/the 1n§erva1 of plucking is effacted by the
variation of the rﬁiny season, ©.8e., it is 6 to 7 days from April
to July, 6?é to 7Y, days from August to Octover and & to 10 days
from Octobver to December (Awasthi, 1975, pp.75-78). This plucking
variation is due to the varying rates of the growth of the tea
leaf, The growth of tea leéf'takes place at a rate of .25 sgq.cm
per day in the month of April, more then .29 sq.cm per day during
. the months of lMay, June,\July‘and August and nearly .20 sq.cm per
day during the months of SGptember'and Cotober#, The growth rate

# The growth rate of tea leaf has been calculated by using the
equation: _ -
rate of leaf growth per day = (A1~A°)

where A 18 the area of the leaf,
A = length in cm of leaf X width(cm) X 3.14
A — , —

A, is the initial 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, The inference is that there is a positive relationship
botween the growth of tea leaf and the intensity of railnfall,
temperature, humidity and evaporation (Fig.3.2). On the other
hand, there is a negative relationship between the duration of
sunshine and the growth of tea leaf. The district seems to be
characterised by heévy rainfa;i during the growing périod accom-
- pandied by high temperafuka and ﬁqmidity anﬂ less sunshine, All
these togather encourage for ﬁhe production of tea in the district,
2., SOILs

A point in the histonylof'teé cultivation has now been
reached at which it is possible tollay down with some approach |
to confidence the scil conditions which are necessary.fbr the pro-
duction of the most vigorous tea bushes and the maxioum production
of leaf. The first of these is undoubtedly the friability, or at 2
any rate the easy penetrabdlity 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 the physical and chemical
propertics of the soil. But no systematic attempt has been made
so far to establish the various physical and criteria of the solil
. on a regional basis to determine the production capacity of the
soil with respect to tea. However, Tea Research Association(®.R.A)
has conducted a special survey covering the thirteen tea disgtricts
of North East India and collected two or three samples from each
district to examine the changes in the physical and chemical
propertios of soils with different pericds of cropping from virgin
jungle to old tea (Soil Survey, 1967-68, pp.2=8). Fiow this survey,
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some references regarding soil propertiesvof two tea estates

of Sonitpur district have been obtained to examine the textural
characteristics and these two are assumed to reflect the general
soil copditions of different tea estates located in various parts
of the district,

2.a. PHYSICAL OR TEXTURAL CHARACTIRISTICS:

To study the various textural conditions of the soils,
twvo estates, one from the foothill region and the other from
the central plain, have been selected by TRA and the characte—
ristics are presented in the tahle- 3.1 o The dats shows that
depending upon locations goils vary in texture within the tea
Gistrict, For example, Dufflaghur neighbouring foothills has
heavier soils belonging to the silty clay loam and silty loam
classes, where as Gingla, away from the foothills has lighter
soils belonging to the textural classes of coarse sandy loan
and sandy loan., The inference is that, "Red Bank" soils,i.e.,
those situated near the foothills, are likely to be difficult ones
from the point of view of permeabdbility and root development., From
textural consideration alone river bank soils (represented by
Cingia) are likely to be more conducive for rapid percolation
and consequently good root growth (Soil Survey, pp.6). From the
average data of all the profile sites, it is observed that no
change takes place in the various mechanical fracticns like sand,
silt and clay with varying poricds of cropping.

The percentage distribution of various sizes of parti-
cles in sudb soils (30 to 60 cm) layers is almost similar to the
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Table —3.1 @ Textural Analysis of Soil ( F.C. on dry wt. bhasis }

Name of Location AgeXx Mechanical Fractions
the T.E. : '

CoAarse fine sand silt ‘clay
(2.0mm) (@.2mm) (0.02mm) (@.002mm)

Dufflaghur Foothill "Vergin a. 2.29 I9.34 835,22 5.15
Older bh. 2.61° 58.848 33.97 4.54

Alluvium Ca 2.34 38,60 53.68 4,78

Young a. 23.68 @ 64.03 98.3%9 -13.9@

& b, 12.80 85.91 Q2.60 .09

medium o. 17.90 I7.26 39.07 4.37

0ld a., 22.99 x9.59 21.83 5,59

b. 36.11 48. 60 11.81 x.48

. c. 19.20 37 .26 39.07 4.737

Gingia Central Vergin a. 23.99 49.19 22.57 4,25
Flain, bh. 42.44 x7.92 17.41 2.23

Older c. 79.32 1%3.06 2.43 2.17

Alluvium Young a. 11.1@ 73.81 1i23.71 11.38

& b. I.7@ 81.358 124.78 13.17

Medium C. 4,97  b66.0% 120.59 8.41

01d Re .36 4@ .87 49 .77 6H.00

b. 1.39 H56.55 E5.73 633

. Q.64 59.89 4.84 4,63

¥  Mergin jungle or as near
Young tea —-Less than 10 years.
Medium tea —About 20 years.
Old tea-More than 40 years

Abbreviations: Top soil (@-Z0cm) layer

' Sub soil (F@-40cm) layer

= Bub soil (60-90cm) layer.

Source : Soil Survey, 19467-68, Results for the North Lakhimpur and
Biswanath Districts, T.R.A, T.E.A..Jorhat, Assam,197@,pp.5-8.
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top soils (O to 30 cm) with certain exdeption of Duffliaghur Tea
estate. The percentage of sand fraction increases in the 430-60
cm sub-soil layers at Dufflasghur, which is a typical example

of variabtle nature of profile texture in the case of alluvial
soils. From the average data, it is observed that slight changes
take place in the machanical fractions with varying periods of
‘cropping, which.may be attributed to site variabilities rather
than due to the-effect of agezof cropring. At the same time,

the percentsdge distribution of mechanical fractions in sub=-soils
layers of 60-90 cm is some with that of 30-60cm layer, as is

' ' evident from the table~ 3.1. (Soil Survey, pp.7-8).

2,b. CHEMICAL CHARACTERISTICS:

Under plantation condition soil fertility is an intimate
" §nterplay of soil physics and soil chemistry. The chemical status

- .of the gsoil affects the soil nutrients., Although soil data on

" regional basis is not avallatle, most of the tes gardens have

" their own soil reports rclating chemical characteristics, which

- 'they send for test at TRA, North Bank Advisory Department, Tha-

- kurbari, Assam. In ihe following tadble -~ 32 , the chemical atatus
of the oils for differont tea gardens (Nine Samples) are presented.

The tatle shows the variations of chemical chagacteris-
tics ot the soils according to lecatiocon, However, various propor-
tions of chemical contents and its relationship with the tea erops
can be correlated with the help of certain norms given by the TRA
(Planters Hand@ Book, 1991, pp.e;g). It 4is stated that tea grovs
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Table -%2.2 : Chemical Characteristics of soils.

Name L.ocation Date Depth No.of pH of C¥% on NZon ppm ppm

of of T.E. of samples water drywt. drywt. avai- avai-
in the Soil entract basis basis lable lable
T.E. Dist. Test . . ' K20 205
1.Fam. Foothill 14.2.87 Top. 25 .25 1.057 0.119 8g80.00 23.00
’ Old Allu. . Sub. 20 5.30
2.Kac.F.H.& O.L 7.10.91 Top. 45 4.73 1.210 ©.15%4 81.00 24.00
Sub. v} 4.6 -
Z.Nya.F.H.& 0.1 6.5.88 Top 54 5.0 B.967 0.0%¢ Q2.0 29.00
. Sub. 40 5,50
4.Mon.C.F.,0 & 22.8.89 Top 42 4 .80 Y ©.105 123.802 31.00
N. Al. Sub. 4@ 4.50
S.Fer.C.F.,0.& 5.12.89 Top &0 o.00 1.064 0.092 137.40 38.00
N.AL. Sub 0 4,730
t.Dec.C.F., 12.4.89 Top el 5,00 2.859 @.089 85.00 3I0.00
N.Al. Sub 29 5.15 -
7.Bho.C.F.,0 10.12.89 Top. 20 4,85 0.800 0.984 8.0 25.00
& N. Al. Sub. N.A.
B8.Hal.C.F.,0. 1@.46.8% Top. 2@ 4.90 @.876 0.094 8%.20 I02.80Q
Al. Sub. 25 4,00
QF.NFULFOF. N, B.D.89 Top e 5,00 B.995% B.@095 75.00 24.00
Al. Sub. =@ 4.85

C.P~ Central Pléin, F.H~- Foot Hill, N.Al-New Alluvium, F.F-Flood Flain.

Source @ Scil Reports are Collected from Tea Bardens.
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vell at 4.5 to $,5 of pH values, above and below this réﬁge, the
value should be adjusted, The collected samples require ho ad just~
. ment in ‘this respect. But there are areas wi thin the‘gévdens where
the pH sometimes goes up and for that matter, édjustménf over
certain lecations becoming imtdrtent‘(lt is known during thé period
of field study), Besides pH value, other plant nutrienta play an
important role in the prcduction and productivity of tea. For ine~
tance, nitrogen promotes quantity and speed of leaf frowth, phos-
phate’ promotes root grawth and’ potash ercourages vigour and help =
metabolism. Regarding potash (Kzo). it is stated that on a scale
of 10~100 ppm, 80 pius is adequate, below thié,ltémadial doses

of potash fertiiizers should be applied., In the foothill soils
régresented by Fanbarie, Kachérigaon and Nya Gogra Tea Estates,
the status of potash seems to be adequate (as seen from the
tatle- 32). Potash is more than sufficient in Monabaric and Pere
tabghur Tea Estates which are represented by both old and new
alluvium soils of the central plain of the district. In Dhekia-
Jali, Bholaguri and Halem, the status of potash is seen adequate,
The potash status is low in New Purupbari tea garden which is
located over flood plain region characterised by alluvial soils
of recent origin. On the other hand, the proportion of nifrogen
(N33) 4n the soil is less than 1 for all tea gardens. Foot hill
soils, howaver, show greater proportion than the soils of central
plain and flood plein 2one of the district, Assessing the carbon
content 1ﬁ the soils of nine sample gardens, it is found that in
the foothill soils it is lesser than that of the soils of central
plain., Generally, a rich séil haa 2 percent organic cardon. Soils
below 1 percent are poor and need attention. In between 1 and 2
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percent, soil can be saild moderate for tea cultivation. It is,
therefore, seen that only Panbarie, Kacharigaon, Monabati and
Pertabghur have moderate soils so far as carbon content is con-
cerned. Another important elémant of the soil is the phosphoric
acid thch shows great variations from garden to garden. Even
1& éhe gardehs located over the older élluvial soils have shown
different proportions of phosphate content, The high or low pro-
| portion of this element is tha outcome of the age of cropping,
Arether than the site var;ahilities. Cbllacted data, however, shows
- that'theAfbothill,r@gibns'have less phosphate content thah'the
soiis of tbe central plain. It is stated that (Planxers Hand
'Boek, p.B) on a scqle of 5—50 ppm. 35 plus is adequate, below
this remeﬁial measures should b@ taken. Monabarie, Pertabghur,
'Dhekiaguli and Halem have adequate phosphate in this regard and

others have ieass than the cited norms.

: ‘Analysing the various climatic and soil elements, it
has observed that the variations of these cited elements have
some kinds of relationship with the physiographic divisions of
the district that discussed in the ChapterlIl. Each. physiographic
division has its own ecological getting and is different £from
. one another, although the variation is not sharp, Taking the
. physiographic units as base and considering the ecolegical condi-
tions prevailing in various tea gardens (Nine samples), the dis~
trict can be divided into three distinct zones namely =

. 4)  Zone I -~ Most favourable ecology for tea cultivation
represented by the Northern Foot Hill Region,
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Table =-3%.% : Number of Tea Estates and Areas under Tea, and Sample
Gardens in Diifferent Ecological Zones of the District.

ZONE I : Meost Favourable Ecology (Northern Foothili)

No.of T.E. Total Area No. & Name Area Under T.E.
Under T.E.(h) of Samples (h)
20 7262 (ZB L) 1.Fanbarie I95.00
Z2.kacharigaon 412.89
Z.NyaGogra 656.83
Total Area Under Study 1467.80 (20%)

ZONE II: Favourable Ecology(Central Flain)

.34 16494 (&66%4) 4 .Halem 8577.29
S.Monabarie 1141.41
4. Fertabghur ?38.52
7.Bholaguri . 125.22
B.Deckiajuli 640,71
Total Area Under Study T421.00 (20%)

ZONE III: Moderate Ecology(Flood Flain)

4 63 (41) . 2.NewFurupbari 224.84

Total Area Under Stydy 224.84 (4%)

Source : The Assam Directory & Tea Areas Hand Book, 1989-90.
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44) Zone 11 -~ Favourable Ecology for tea cultivation repro-
gsented by the Central Flain Region , and

4i4) Zone III - Moderate ecology for tea cultivation repre-
sented by the Flood Flain Region(ﬁap'$ﬂ.)

The total number of tea gardens in various zones, the number of
samples selected for study and its area have been given in the
table= 33, . From the tatle, it is clear that most of the tea
'gardené‘are located in the central plain énﬁ both the number

and area under tea are lesser in the foothill region inspite of
its mogt favourable ecological conditions. In the flood plain

" region it is still less due to unfavourahle'ecologicai‘condi-
tion, In the foot hill regions, the large rumber of erea is under
forest cover for which the area under the tea is becoming less,
Transport facilities and high density of population lead to the

cultivation of tea easier in the zone Ii.

. 3. LABOUR INPUT:

Tea is one of the most labour-intensive industries in
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 tea industry is nearly 37 percent of the total costs
involved in the process of production. Cut of this, ahout 20
percent is paid in the form of cash wages, 2 percent as incen=
- tive plucking and the remaining 15 percent in the form of fringe
benefits (Awasthi, 1986-90, pp.40=41). Therefore, ladour force
structure be described in detail.,
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Table ~%.4 : Total population, workers and non-workers in various

sample tea estates (Zone-wise) of the District.

ZONE I
Name of the. T.F. T.W. T.N.W. D.R. (%)
1. Fanbarie 1395 612 (43%). 783 (&7%) 127
2. Kacharigaon 2632 825 (31%) 18@7 (49%) 219
Z. NyaBGogra . S4Q2 1771 (32%) I6T1 (68%L) 285
Zonal Total 429 IZ208 (F4%) 0 6221 (L6 197
ZONE 11 A
4. Halem EQ27 1317 (Z3%) 261@ (6771 198
5. Monabarie 70894 040 (42%) 4054 (58%L) 133
6. Fertabahur z282 FES (Z0%) 2E24 (7% 247%
7. Bholaguri 6179 272 (4ZF%) 347 (6770 127
8. Deckiajuli 177@ 700 (Z74) 1070 (&17%) 182
Zonal Total 16692 6284 (Z7%) 18403 (53%) 165
ZONE 111
?. NewFurupbarie 1525 a7 (334 1018 (67%) 200

T.F. — Total Fopulation, T.W — . Total Workers,
T.N.W — Total Non-Workers, D.R. — Dependency Ratio.

 Source : Census 1971, Darrang District.
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3e80 WORK FORCES

Initially, the labour was suppiled to tea plantations
by contractors from various regions of India. With the passage
of time, the number of labour population in each anf every tea
garden has increased consideradbly, and at present, the tea
estates have their own labour stock, sometimes more than suffi-
olent in some gardens. Although 1991 data is not avallatle. Yet
a géneralised picture of the workforce can be obtained from
the table-34 .

"It is seen that in the Zone I, 1.e., the nerthern part
-of the district with most favourable ecological conditions for
‘tea, the share of total workers to the total population was 34
percent during 1971. It 48 high (37 percent) in zone II, 1.e.,
in the central part of the district with favourable ecoligical e
conditions and low in zone III (33 percent), i.e., the floocd
plain region with poor ccolégiceal conditions for tea cultivation.
The dependency ratio for Zone I, II and IXII were 193, 165 and 200

per hundred of workers respectively.

3. b STRUCTURE OF WORKING FORCE IN THE TEA BXTATES:

The proportion of workers employed in tea egtates in

| the distriot is nearly a8 percent of the total population and
about 26 percent of the total workers which is higher than the
,seate's.average of 2.8 yorcent'ond nearly 10 percent respectively.
Howover, the district represents nearly 18 percent of the total
workers employed in various tea gardons of the gtate.
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Table -3.5 @ Incidence .of Fermanent, Casual and Children Workers
: (Zonewise)

Zone 1
Name of the Fermanent Casual Children Total Fetrmanent
Tea Estates Farm Factory
1. Fanbarie 676 28 0@ 31 704
2. FKacharigaon &98 24 480 4B 722
3. NyaGogra 12108 41 776 75 1351
Zonal Total 2684 = 17586 146 2777
Zone 11
4. Halem 1257 67 524 a9 1520
S.. Monabarie 2887 72 1176 78 2629
6. Fertabghur 2022 28 5 70 2050
7. Bholaguri 200 11 78 15 - 211
8. Deckiajuli 1117 23 110@ 6@ 1140
Zonal Total 7153 197 870 278 740
Zone JII1
2. NewFurupbari 408 . 23 100 25 47371
29 471

Zonal Total 408 23 1o

Source : Collected from Tea Estates, 1991,
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3.b.(1) TYPES OF LABOURS

There are three‘categories of workers in the gardens,
viz. permaonent, casual and children. Agoin there are tvwo 4in
permanent category, i.6., labour in the field and factory and
i1t constitutes the total work force. Accordingly, a permanent
werker is one who resides inside the tea-estate and whose name
is entered in the estate roll of workers. A worker who is enggged
for work mainly for a témporary period is known as casusl worker.
Horkers below 18 year of age are considered as child worker.
This group also perferms work during a specific period, 1.0.
in the groving period and engaged for plucking tea leaves or
for spraying. The data for. variocus ecological zones of the dis-
trict (Table- 3.5 ) denote the following features of the work

force.,

3,b.(44) DEMOGRAPHY OF LABOUR FORCE3$

An important feature of this industry is that it employs

‘more women than an& otﬁer organised industry. T he reasons behind
it are, #In the fbrsf place that pléntation work is only a special
kind of agricultural work and is therefore, familiar to Indian
women, the vast majority of ﬁhom live in rural districts; Secondly,
" that facilities have been given to male workers to settle on or
in the vicinity of plantations.‘and to take their wives and

family with them and finally, that under the old éystem thae labour
 contracts based on the principle of utilizing every able=bodied
persons in the family for labour and of fixing'the wage rates
accordingly, many women had to seek employment in order ¢o balance
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Table —-3.6 : Demoaraphic Btructure of Working Force (Zonewise)

Zone I
Name of. the Total Male Female Male-Female
Tea Estates Warkers Ratio(%)%
1. Fanbarie 704 400 (56) 304 (44) 131
2.. Kacharigaon 722 T48 (47) 276 (B3) 92
. NyaBGogra T3S 749 (953) &2 (495) 124
Zonal Total . 2777 1495 (53) 1282 (47) 116
Zone II
4, Halem 132 800 (60) D20 (40) 153
5. Monabarie 2629 1297 (53) 1260 (47) 110
6. FPertabghur 2050 15373 (76) - 473 (24) 331
7. Bholaguri 211 165 (78) 46 (22 58
8. Deckiajuli - 1140 644 (56) 494 (44) 129
Zonal Total 734Q 4381 (62) 2797 (432) 1673
Zane 111
7. NewFurupbari 43%1 230 (38) 181 (42) 128
Zonal Total 471 25@ (3

8) 181 (42) 138

¥ Expressed as the number of male per hundred of female workers.
¥% Bracketed figures indicate percentage.

Source 3 Collected from Tea Estates, 1991,

L
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- the family budget and although the contract system has been
abolished, the wage system and the need for supplementary ear-
nings still remain® {International Labour Organization, pp.
39-36, ¢f. Awasthi, 1975, p.164). However, the demographic struc-
ture of the work force has been presented in the table3.6 &

o In all zones, the share of male worker is higher than
that of the female, But in Zone II, male constitutes nearly 62
percent of the vork force while in Zone I and III, it is 53 |
percent and 58 percent respectively. The male=-fenale ratio is
highest in Zone IX followed by Zone III and Zone I.

3.0, (144) INTENSITY OF WORKING FORCE:

Although the work in tea plantation and industry seenms
to be an agricultural in nature, yet it has many features in
common with an organised industry. Say for example, there should
be intensive drive for producing more tea both in ficld anfi fac-
tory with the help of labour, The labour turnover in the district
is almostléiﬁilar to that of the state, 1t bYeing 2.31 labour per
- hectare in district ageinst the state's average of 2;3b per hege
tare. The table- 3.7 is an important indicator to evaluate the
intensity of working force in different zonea.'The data showsvthat
the labour input intenaity per hectare is very high(2.0%/h) 4in
" the centrally situated zone which is followed by Zone I 1.€.,
‘the northern foot hill (1.86/h) and zone III (1.92/h) or the
flood plain region, It may be because of cheap avallatle labour
force from the surfounding areas of the zone and more labour immi-

gration in this area., T he proper transport facility and the means
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Intensity of Working Force.

Zone 1
Name of the Workers/h Mandays/h
Tea Estates
1. Panbarie 1.78¢ - 911
2. Kachar;gaon 1.75 863
Z. NyaGogra 2.@8 15
Zonal Average 1.86 897
Zone 11
4. Halem 2.28 @0
3. Monabarie 2.3 788
6. FPertabghur 2.18 68
7. Bholaguri 1.69 664
8. Deckiajuli 1.78 1321
Zonal Average 2.89 @8
Zone I11
9. NewFurupbari 1.92 684
Zonal Average 1.92 684

Source : Collected from Tea

Estates, 1991.



ef transportation are also the.causes for the persuation of
labour force from the other parts of the state., More detalls

and correct picture of labour force intenszity can be shown by
changing the data of total labour ferce into mandays. It denotes
the actual working days in a year. Thus, the figures'of labour
force intensity i.e., mandays per hectare for various ecologiéal
zones show that the centrally situated zone (Zone II) has the
higher intensity (908 mandays/h} becsuse of large number of
vorking population while thé zones situated in the northern part
(Zone Y) and the southern part of the district (Zone 1II) have
low level of intensity(897 menday/h and 684 mandays/h respec-
tively) of ladbour input, even lower than the state's average of
900 mandays/h.

3.b9.(4iv) WAGE CONDITIONS:

Majority of the labour force in the tea gardens are
employed on pilece rates in the plucking season and on time rates
for the rest of the year (Choudhury, 1978, pp.24=~25). Under the
time rate gystem the labourers are required to complete the task
.allotted to them within a fixed pericd. The task is oniy consi~
dered for payment irrespective of the time devoted by the labou-
rers, The opérations vhich are'carried on a tasﬁ basis include
prunning, skiffing, cultivstion, manuring, planting tree and
miscellanecus works like uprooting tea bushes and cutting new
drains etc. The work rates differ from garden to. garden, from
work to work. The task is generally so calculated as to enéaged
an average l1abourer for sbout 7 to 8 hours in the garden. The
labourer génerally completes the work within a day, if he has
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Table —Z2.8 : Wage Conditions of Workers.

Zone I
Name of the Total Wage Annual Wage Labour Wage/h
Tea Estates Rate(Rs.) Rate/warker (Rs. ) (Rs.)
1. FPanbarie BI47042 7989 13526
2. Kacharigaon 239365 8641 15144
3. NyaGogra 8210298 6077 12499
Zonal Total 19792705 7127 132528
Zone 1
4. Halem 2129000 6951 15821
5. Monabarie 17462747 6H472 15204
6. Fertabahur 131233894 6401 132991
7. Bholaguri 2034000 LI 16272
8. Deckiajuli 012198 7905 ' 14081
Zonal Total SR751529 6914 14835
Zone 111
9. NewFurupbari - 2388235 5471 E 10488
Zonal Average 2788235 5471 10488

Source @ Collected from Tea Estates, 1991.
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not completed then either he receives proportiocnate payment or

is allowed to complete the work the very next day. In a factory,
however, a worker is pald a fair wage en completion of 8 hours
duty. If the worker is required to work for extra hours the over-
time allovance at the specified rate is paid which i3 doudie than
the ordinary rate of wages., Incase of agricultural operations,
it‘is onmly one and half timé of the erﬁinary rate of wages(Awas-
thi, 1975, pp.??o-ﬂab). But, there are variations of wage rates
according to age. Generally, the adults receive the wages &P Rs.

- 18.93 while for children, 1t is hélf, i.@., R3.8.77. The piece rate
system is applicable in case of plucking green leaf, The'pluckers
normally get money according to the weight of the leaf piucked.
Vithin the district plucking rate is uniform éRs.0.69 per Kg. of
green leaf, In the table~ 3.8 , total wage rate, annual wage

rate per worker and labour wage per hectare is given. It is appa~-
rent f:om the data that the total wage rate has a kind of rela-
iionship with size of the gardens. But in the matter of anmual

ﬁage rate per worker, it is found that in the northern zone

(Zone I) of the district, the value is Rs,7427/- which is higher
than the central zone (Zone II), Rs.6914/~. In the southern zone
(ZoneIII), 8f the district, the average anmual wage rate is only
Rs.5471 /=, Labour wage per hectare is most important in increasing
the level of productivity. It is low in Zone I which is ecologically
~most favourable for tea, but high in Zone II with favourahle
-j’ology. Although the labour wage/h is very low in Zone III, it is
not because of the good ecological condition, tut due to the -
fact that there is only one sample from this zone and is,therefore,
_.not sufficient to reflect the pattern, On the other hand, it can
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ba gaid that in Zone I, the lsbour/h is only 1.86 but in Zone
IX, it is 2.05/h. Low labour/h means the higher work load and
consequently higher wage rate and vice-versa. Since the mandays/h
is low 4in zone I and III,tneréfore, labour wage/h is 2lso low
in this two 2enes, while opposite is the case seen in Zone 1I.

NON-LAND CAPITAL INPUT:

Besides land and labour inputs, ner-land capital input
plays a significant role in the cultivation of_tea. It includes
the maebipe maintenanﬁe Bost and féctarj.electrifiéation, costs
of chamicel fertilizor ond pesticides used for plant growth and
the transport cost also., It obviocus that tea leaf has %o undergo
several physicel and chemical changes before it is placed for
.consumption, These changes require the provision of specially cons-
tructed bu&1dings and machireries. Moreover, it also includes five
different procecsses which require close and skilled supervision.
These processes are vithering, relling, formentation, drying,
shifting and grading. The machines involved in these processes
need large amount of capital. At the sams time, for botter pro-
duction'iaa'needs large amount of chemieal inputs like fertili-
zer, insecticide, pesticide, weedicide, Aetc. A considerable pro-
portion of money is invested in this sector. For carrying green
leaf and other materials, transport becomes an indispensable part
of this industry. In table~ 3.9 , the non-land capital inputs for

different sample gardsns are presented.
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Table ~-Z.92 : Non-Land Capital Inputs in Different Tea Estates
(zone wise). '

Zone I
Name of the (a) (b) (c) (d) (2) (f)
Tea Estates
1. Fanbarie 1431815 548 62830 2477 0 78000 ST
2. kKacharigaon 818792 1987 B12645 19648 @ 294193 714
Z. NyaGogra 1038000 16182 1092088 146459 12358000 1612
Zonal Total 327846@7 2241 28675872 1960 1730192 1182
Zone I1I
4. Halem 1200000 2078 101473217 1757 800000 1386
9. Monabarie F4086TT76 2152 1882695 16450 1215000 1064
6. Pertabghur 2000000 2131 1825883 1945 1049449 1118
7. Bholaguri 717 7417] 1547370 2E5 48847 RA27/
8. Deckiajuli 889000 1=87 1717000 2676 PR66@8 1357
Zonal Total 65433745 1970 6890627 1926 4109900 1201
Zone ITI
9. NewPurupbari 9012732 1791 TR9459 1381 91897 41@
Zonal Total 9Q@12735%2 1791 - IBP459 1381 21897 410

Abbreviations:

(a) Machine Maintenance Costs and Factory Electrification
Costs (Rs.).

{b) Cost in rupees Fer Hectare. :

(c) Chemical Inputs Including Fertilizer, Insecticide and
Festicide (Rs.).

(d) Chemical Inputs Fer Hectare (Rs.).

(e) Garden Transport Costs (Rs.)

(f) Transport Cost Fer Hectare (Rs.).

Source : Collected from Tea Esrares, 1991.



S0 far as machine maintenance cost and factory‘elec-
trification is concerned, it is found from the tahle that non-
land capital cost is very high (Rs.2241/h) 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 conditicns, Infact, the cost may become more if
there is any kind of replacement of machines. Otherwise, it will
remain almost proporticnal to the mumber of machines that exdst
in the gardens., However, the matter is different in case of the
use of chemicel inputs per heotare; The data shows that (Table
40) the chemical input per heotare is higher in zone I than the
zone II and IXII., But the use of fertilizer (N, P & K) is lower
in zone I (469 Kg/h) than zone II (556 Kg/h). In Zone III, the
proportition is only 360 Kg/h. On the other hand, other chemical
inputs like insecticide, pesticide, weedicide, etc, used in
zone I remain higher than zone II1 and III, It is found that Zone
I is surrounded by forest and hence the incidence of pests and
diseases is higher. Therefore, the total costs involved is total
chemical inputs is highest in this zone. This situation is not
prevailing in zone 1I and zone 1III. They are making less invest—
ment on insecticide and pesticide. Transport cost is another
Amportant factor in tea cultivation. For carrying materials to and
from the gardens, it becomes essential. This cost is determined
by two factors, viz., Gistance and the size of the gardens, The
2one II has recorded larger transport cost than zone I and III,
Large size ggrdenS‘are located over the zone II and they need

large amount of paterial to continue the factory adtivities.
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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 this zone., Zone 1l arnd III has small size
gardens and require less investment in this sector.

In the end, it can be concluded that the variations in
the ecological conditions and input costs in tea cultivation
have direct impact on the gquality and production of tea in the
district, So, the study of tea production and productivity is
fequired separately in detail, It is done in the next chapter
separately.
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CHAPTER IV

PRODUCTION AND PROBUCTIVITY OF TEA
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CHAPTER IV

INTRODUCTICN:

In the previcus chapter, the input component aﬁd
the production factors of tea cultivation in Sonitpur district
have been interpreted, It is obviocus from the facts already
cited that tea is a labour intensive and technology oriented
commeyrcial crop. Thus, the operations of tea production pro-
cesses are to be studied by estabi&shing felationship between
the cutput and input components of system. In this chapter,
an attempt has been made to examine the tea production and
productivity under various ecologicél conditions, At the same
time, functional analysis of tea productivity would be attemp-
ted to understand the prier;ties o; the production factors for
preparing the strategy of yield-optimisation.

TEA PRODUCTION AND - PRODUCTIVITY:

The plantation and manufacturing of tea is the major
1ﬁdustry in the state. In the national scgnario, the gtate's
share in terms of production is more than 50 percent. Similarly,
out of the total land of 4.14 lakh hectares under tea in the
country,:the sfate alone covers 2.2.iakh hectares,un repregenting
more than 54 percent of the 6ountry's totsl area. Since the
inception of this very industry 'in 1837, both the production
and acreage'qf tea has been increasing in the state. It is
found that in 19M, the total area and production of tea in the
state was 1.8 lakh hectares and 223.6 million Kg respectively.
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This scenario, however changed to'a consgiderable oxtent by

the following dccades., For instance, the area was increased

to 2.27 lakh hectares in 1989-90, Similarly the level of pro-
duction rose to 299 million Kg in 1982-83 and 379 million Kg.
in 1989~90. These changes which took place during the last
decades reflect some interesting features in rospect of both
the area and production levels, The horizontal expansion of tea
area which proceeded at an annual rate of 1.44 percent during
1971~1982 has come down to a rate of only 0,94 percent during
1982-1990, This trend indicates that in the coming years, the
possibility' of increasing the area under tea would be becoming
more less, which finally will prove that the scopé of increment
of tea production by bringing more area under tea is being limi-
ted. And as such, an alternative approach to reach the expected
goal has to be adopted. Here in lies thée significance of verti-
cal expansion, or in other words, the stratagy of a raising the
productigphty of tea per hectare of land., 30 far as the level of
production is concerned, the state reflect an optimistic 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 ignificantly enough, the yield per hectare
has been increasing at an annual rate of 1.4 percent detween
1971-1981 and 2.3 percent between 1982-1990, The yicld per
hectare in 1971 was 1227 Kg.which~ha¢,reached the level of
1415 Kg in 1981 and 1674 Kg in 1990. The scope to increase the
yield 1a}s§111 large while comparing it with other tea produ~
cing regionél(e.g., 2020 Kg/h in Karnataka,2290 kg/h in Tamil
Nadu etc.).



Since the district occupies an important position in
terms of area and production of tea in the state, it reflects
some notable features that deserve elaboration. The total land
under tea in the district was 23630 hectares in 1980 (4.4 pere
cent) and it has increased to 2472 hectares in 1989~90 (4.7 percent)

‘Z‘It'presents the . picture that during the decade the expahsion

....of the area under. tea was oniy N hectares ‘and the annual rate

-.of expansion was. very less, only O.b? percent, lower than the
state's average, That means in the district the area to bring
‘under tea is very low,: On the other hand the total output of
tea in the district wes 40,5 nnllion Ka.. 1n 1980 and 49. 6 ‘million
- Kg in 1989—90. It shows - that the annual rate of growth is only
2425 percent, lower than the state's average. The yield per
- . hectare was 1717 Kg in 1980 which had 1ncrea sed to 2007 Kg by
1989-90. The yield, however, is higher than the other tea
producing districts in the state except Dibrugarh (1931 Kz/h).
The yield rate has been 1ncreasing at a rate of 1 68 percent
annually, but.the rate is lower than that of the state. The
. importance of the‘district,,however, lies in the fact that it
represents more than 10 percént_of the totél tea cultivated land
of the state anﬁ contributes more thén 13 percent to the total
: prgduptﬁqnyAAt the sgme'tige,,the'district has 58 tea estates
5.. against tthState's:total number of 845, thus repbesehts nearly
- 7 percent of thé‘total tea estgtés of the state (Tea Areas Hand
Book, . 1989=90). |



PRODUCTION AND YIELD IN VARIOCUS ECOLOGICAL ZONES:

The tea industry in the district is little more
than a century old and inspite of all the stresses and strains
that it came across, the industry continues to make rapid -
strides:both in production and acreage as well és‘yield.,fhe
.. eredit for pxoneering tea Lndustry 1n the district goes to
~Mr.Martin who, in 1854, opened a plantation at Balipara and in
1857 started a garden at Holeswar (Gazetteer, 1978, PP.222=225).
Gradually, the plantation work.started»spreading:1n>d;fferent
ecological zones With,variousAlevels Qf- production and yield.
In table~ 41, the pattern of production and level of yield for
different sample gardens from variéus_écological zones have

been presented,

" The collected data froh'different‘eCOlogical zones
reflect on opposite pictureQ The zone which is believed to be'
characterised by most favouralle ecology (1.6;,zoné 1) has
shown lower yield/h than the zone II. The lowest yield in Zone
IIT is the outcome of poor ecological conditions. But the yield
is not a simple function of the <¢limatic and soil factors
alone, in fact it is determined by some other non-physical face
tors like lébour, capital, etc. The zone 1X, however, has
achieved the ultimate target 4in terms of production and yield
which is higher than both the state and district averages. This
zone is sucéesstI.in making an effective relationship among
the production factors. in this sense, the zone I and III has

much larger scope to enhance the profduction and yield by putting
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Table -4.1 : Tea Froduction and Yield in Different Tea Estateéi
(zone wisa).

ZONE I

Name of the Froduction Yield{kg/h)
Tea Estates (" Q0dkg.)

1. Panbarie FaQ 2278
2. Kacharigaon 706 1676
Z. NyaGogra 1344 247

Zonal Total 2944 L2007
ZONE 11

4., Halem 1125 1948
2. Monabarie 2721 2384
4. Fertabghur 222 2154
7. Bholaguri 145 1160
8. Deckiajuli 17@8 2666

Zonal total 7721 2062
ZONE 111

2. NewFurupbari 260 1156

Lonal Total 260 Vllﬁb

Source : Data Collected From Tea Gardens, 1991.
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the production factors into a systematic manner. However,
zone I and II is influenced dy favourable ecology for which
the levels of yield show higher ratio than the district and

state,

PRODUCTIVITY: THE COECEPT AND METHOD:

: _ Productivity 13 a relative term, It reflects the rela-
,tionship between the amount that is produced and the work,
_.money etc. that is needed to produce it (Longman dictionary
1992 p.826) ‘The level of productivi ty is determined in rela=-
tion to 1and, labour and capital, the factors of production,
while mea"urements are made for eaoh factor separately, it will
1ndicate the relative importanoe of one factor over the other,
To axamine the prcductivity of tea in the district against the
factors of production, viz,, land, labour and non-land capi=-

tal, the following methods have been useds

(a)Land Productivity - Infact, land productivity is simply
the average yield of a crop or crops. In the present context,
the product&vity»df tea crop is the ratio of total tea produce=
tion of a particular tea estate whth its total area under tca
cultivation. In physical term, it is therefore the average
yield of tea crop is written as:

Y, = P/a, cese(loT)
¥here P is the total production of tea(Kg),

A is the area under tea cultivation.
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Furéher{‘it can be said that the prices of the tea product

is also important attribute which directly or inﬂiréctly
influences the tea pvoductivtty because it is a commercial
crop. To 1ncorporate the price attribute of the tea prcduction,
tea productivity has also been calculated in its value-added

term as:

Y1 aT(P'P) /Aj ' ...(10.2) -

Hhere P 18 market price of tea’ anﬂ the other notations

are given above, -

(b) Labour Productivity The calculation of 1abour pro— |

A ductivity is a difficult task because the data of ‘the effects

of 1abour on production processes are not available separately.

- Infact, totalwproduction,is_the;resglt not only of the labour

but of the other production factors also. Total production of
tea data is avéilablé; Therefbre,:tdtal'ﬁrodupxiﬁn péf person

" or per labour force in mandays is definéd as labour producti-
| vity, It is obvious that tea is labour 1ntensivq;éctiv1ty and

employment statistics of labour force in persons and in terms

of man days are availahle, Thus, two ipdices of labour pro=-

‘ductivity are prépared.'They are as:

. and Ylm = KP.P)ﬂmJ ‘ ) .-.(6.0)
anere’YI is tea 6utput per person, L is total labour

labour force employed in the production activities,
Yim is butput per unit of labour in terms of mandays,
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I 18 iabag.x force 1:', mandays.

(c) Non-nand capital Productivity - Non-Lend capital
' 1ncludes the capital invested on technological factors like
.machine maintenance xcost, factory electrification, chemical
cost, garden t:ransport cost etc. It does not 1nc1ude the land:
costs for calculating productivity productivity. ‘l‘hus, non-

land Capital produs:tivity is simpl.y the output. per unit of
‘technology employed 1n t.ea production. The equat.ton is

Yo = :"I“('P'.p) ALc|

Where Yc is the non-land capital productivity
HLec is the total non-land capital cost(in Rs)

This will éfxow the cagpital productivity :and is expressed as

the Rupees per hundred rupees of capital.
PRODUCTIVITY IN VARIOUS BCOLOGICAL ZONESs -

R meaaure_ th_e productivity of land, labour end .
capital, relevant 1nfo'tmat1'o'ns are collected from the tea gar-
dens and ﬁmse,nted in the table. Moreover, the pattern of land,
labour and non-land capital produ,ctivity foi: different ecologi-
cal zones of the district is shown in fig.4.) .-.’Ihe data shows
that in all 2oues the productivity of land is higher than that
of the 1abou£‘and capital. It is so because the land is a base
upon which'labour and capital mteracts with each other. The
land productivity, while compared among the zones is found

highest in zone IX. The yield per hectare in this zone is 2062



Table —-4.2

Land,
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in Different Ectological Zones.

L.abour "and Non-lLand Capital Froductivities of Tea

ZONE
-Name of the
Tea Estates Y1 () Y2(1) (b) Y2(ii) (c) Y3
1. FPanbarie 98181 178 5961.57 211 107 4941 1987
2. Kacharigaon 73097 179 417 .69 867 84 46469 1564
3. NyaGogra 8RA2s 205 470 .36 915 b 4881 1807
Zonal Average 86501 186 466.54 896 &4 4805 1786
ZONE 11
4, Halem 87958 228 368.27 00 Q= B221 1608
3. Monabarie 102750 270 4446.77% 288 187= 4886646 2112
6. Fertabghur 28377 218 425,85 468 5 5194 1787
7. Bheolaguri 49996 169 2795.83 664 75 2785 1795
8. Deckiajuli 114204 178 645,52 1021 112 412@ 2788
Zonal Average 88889 204 476,42 08 95 44357 2018
ZONE I11
2. NewPurupbari 49823 192 209.49 &84 72 582 1390
Zonal average 498275 192 259.49 &84 72 582 1390
Abbreviations:
Y1 - Land Froductivity (Rs./h)
Y2(i} — Labour Froductivity (Rs./ 200 persons).
Y2(ii) - Labour Froductivity (Rs./Ferson/Day)
Yi = Non-Land Capital Froductivity (Rs./ oo Rs.)
(&) — Workers/ oo hect. ofl.and
{b) - Mandays/hect.

() - Non-land Capital Input

Source s

(Re./hect.)

Data Collected from Tea Estates, 1991.
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Rg per hectare, In terms of moncy, it is Rs.88,889/=(converted
it into Rs., by taking the market price of tea, which Rs.43.10/-
in 1990-1991, Tea Board, p.13). In this respect, zone II is
followed by zone I and III respectively. Productivity in terms
of labour is higher in zone I followed by zone II and III,tut
the capital productivity is higher in zone 1l end lower in

2zone I and III., It is seen that there are zonal variations of
productivity level and at the same time Aintra=-zonal variations
are also no less significant, The probahle causes behind this
variations of land producitity can be explained in terms of the
following statement. The gardens in the hills, more so in North-
East India, have bushes which are highly Chinese hybrid. The
characteristic of these bushes is, their leaves are smaller than
_ the Assam Jjatse. As the hill gardens place more stress on quality,
the general practice is fine-plucking: i.c., two leaves and a |
bud. This is done by plucking on 'five or six day round'. However,
in the plains where more of C.T.C, (chrushing, tearing and cur-
ling) manufacture is resorted to, the style of plucking is
coarser, i.c., three leaves and a bud. Therefore, the plucking
is on 'seven to nine day round', Moreover, leaves on tea bushes
in the plains are bdroader and larger. This gives greater quan-
tity of 1leaf per hectare (Manoharan, 1974,p.72). RDuring the
period@ of field study, it has been confirmed that the ratio
between green leaf and made tea which is 4.511, is almost same
every where in the district. It is therefore agpparent that higher
productivity of 1lanf in zone II located over the plains is the

cutcome of greater quantity of green leaf per hectare of land,



§ The second important factor operating behind the
higher productivity of 1land is the use of labour input per
hectare. It is seen from the data (table-42) that labour per
hundred hectare in zone II is 204 while in zone I and III, the
proportions are 186 and 192 respectively. The inference is that
if the labour input is high, productivity per hectare is also
high. Zone I1I is an exception in thisr egard. It shows very
lover rate of productivity not only because of less labour
input but also because of some natural hazards like flood which
caused low production during 1991, ¥While land productivity is
incorporated with the mendays per hectare, the picture bscomes
more Qlear, The mandays per hectare in zone II is 908, tut

in zone I and III, 1t .is only 895 and 648 respectively. The
higher is the number of mandays per hectare, the greater 18
the level of 1land productivity. The fact is established by
the situation prevalling in different ecological zones of the
district, The similar scenario has been reflected by capital
input per hectare, more specifically by the use of chemical
fertilizer and insecticide. The 1larger investment of capital

in this sector has secured better outcoms..

The 1ntra-zonal'variation of land productivity is also
seen to be an outcome of the interplay of labour and capital
input pér hectare., For example, Deckiéjuli tea estate in zone
11 has the highest number of mendays (1021/h) and largest amount
of chemical input (Rs.2676/h). Consequently, it shows a better
" out turn of the tea., But opposite is the case prevailing in
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New Purupbari tea estate where both the mandays and chemical

input per hectare are exceptionellﬁ”low;

‘l‘here are the variations of lebour productivity in
'the district from zone to zone. It is seen from the data that
'the labour productivity i.e., Rupees per hundred pereo:x are
‘found higher in zone I followed by zone II and III. In zone IX
and III, both the labour and mandays per hectare are lower |
than that of the 2zone II. But the labour productivity per
‘hundred person ing zone I is Rs.466.54/~ while in zone II
- the amount is Rs.436.43. At the same time productivity per
person per day in -_zpne I is Rs.96.00 against Rs.95.00 in zone
;_;._."15 i:h,ie re‘s;pect, i.e., pmd_uctivity per person per day
from one hectars of land, the variationis less. Greater inten-
sification of 1abour input can cause, more productivity in case
of tea production system. In the nori:hern foothill, labour: .
‘pmductirity is higher pexhaps hecauee of its favourable geog-
| raphical location. In zone III. the situation is not comparable -
with other zones as it is surrounded by many more difficulties
'becanse of its unfavourable ecoloqical condit:ione. Here the
labour productivity per person per day ie Rs.72. 00 The inference

‘18 that large number of labour input under favourable ecology

R gives greater output to the land as well as higher labour pro-

ductivity ratio .

Non-land cagpital productivity in different zones of
the district shows some more significant features. It is highest

in zone II followed by zone I and III. Like the lasbour input
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pér hectare, non=land capital input per hectare 1é higher in
zone I and lower in zone II and III respectively. It is found
that in zone I the non-land cepital productivity is Rs.1876
per hundred rupees while in zone II and 1III, the amount is
RS.2018 and Rs.13380 per hundred rupees respectively. Zone I
invests much more eapitél over land foﬁ which the productivity
per rupee becomes lesse On the other hand, zone II has less
share in this sector which-¢onsequebt1y leads -the greater capital
| pﬁoductivity per rupee, Since the 1and productivity in zone
II1 is low, non=land capital producitity is also low, But the
significant agpect 1n the tea inﬁustny is that here the invest=.
'ment of one hundred rupee can mnake more. than Rs.1700 per S
ycar from each hectare of land, Perhaps no other agro-based o
industry in India or glsgwhere can convert its original 1nve$§¥h
ment more than seventeen times greater as the tea industry doéé‘\a~
Although the industry roquires large amount of capital, it is “
not difficult for it to.get back ghe already invested money
within_alghort span of t&mey

FUNCTIONAL ANALYSIS OF TEA FRODUCTIVITY:

In this section, an attempt is made to critically review
the production function. The production function is a function
of certain number of input variables that indicates the 'maximum’
possible output that can be ob@ained.trom the transformation of
a'certéig_combinations of inputs (Ashok Rudra, 1982, p.254).

The analysis of production function tells what kind of output
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changes ar@ observed to accompany changes in input combinations
as one passes from farm to farm (Raju, 1987, p.21). The second
aspect of this section is to examine the functional relationship
u.betwéen.the production (L.e., yield) and the various production
'factcrs. This would be ddne so that the impact of varicus inputs
| anﬁ/or the combination of production factors on production
, 1ncrease ‘can be found cut to identify their 1mportance. For this
‘.‘reason, three important aspects of production function for tea
1cu1tivation in Sonitpur distr&ct are studied here. The first
';aspect of production fhnction is to generation of explanatory
jvariab&es on the basis of some valid norms and hypotheses and %
their testing in the real morld situation. Some variables which
‘have co-linearity in spatial variance can be dropped out because
they may Create problem to infer the results, The second aspsct
of the production function is to chhose the best fitted curve
or line for the distribution and its co—efficients with the
degree of areai variance. It is evident from the facts inferred
in the previous sections of the present chapter that the distri-
butional patterns of tea production against input vardahles
follow more or less linear tendencies. Therefbre, step wise linear
- regression analysis must be the suitadle tool for inferring areal
variance results. The mathematical form of regression analysis
has alrcady been described in chapter I. The third aspect of
production function function is associated with the'interpreta~
tion of tha results which are produced by the regression analysis.
Stepduise regression analysis would yield the functional priori-
ties and the importance c¢f prcduction factors. Thus, the detail
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discussion regarding these aspedts of the functional analysis
of tea production are given in the following manner. -

GENERATION OF VARIABLES:

' Since tea 1s a kind of specialised agriculture, both
'ecological and non-ecological factors play s&gnificenx rale
in determining the volume of 1ts production and levels of its
iproductivity. The ‘optima-limit theory of agricultural growth'
propounﬂed by Mccaraty and Lindburg (1956) generalises the
facts thet the agriculturel praduction is controlled by the
'ecolog&cal conﬂ1tione. Therefbre, the variables related to
‘earo-ecological conditions namely, rainfell, temperature,
pgmidity,ievepqret;on, sunsh;ne,:relief, sqil conﬁitions etc,
ere to be incorporated in unﬁerstanﬁing the erealvﬁefietions
rof tea production in the study aree. In fact the study aree
As a micro-areal unit (every small in 1ts extent) and hence
;the climatic conditions are homogeneous throughout. Climetic
conditiens vary over time which have already been studied in
deta&l in chapter:II;._They are not:ineluded here for the func-
tional aneiysis of tea pfoduct&on. But soil elements vary even
ate. micre-ereal unit vhich heve been included in the present
analysis. They are four 1n number, nanely cerben(sz) nitrogen
{(X3), potesh(xa) and phoephate(xs).anr%her. tea estate slze
is an impertaet organisetienal component of tea productien
because the effects of technological factors and socio—cultural
variables mey vary eccording to the size of the estete. There=

fore, size of the tea‘estates as variable number X1 is included

oA
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The third group of explanatory variables related to
the intensity of workforece in the tea estates. They are workers
per unit of land(X6) and mandays per year per unit of land(X7).
In fact, work days may vary according to the season and h,ence'

the average for whole year is used for the purpose,

The fourth group of explanatory variables is related
to technological and transport costs (l.e.,called non-land
capital inputs). It incorporates five variables, namely ferti-
11zer(X8), insecticide and pesticide(X9), machine maintenance
and factory electrification costs(X10), garden transport cost
(X11) and irrigation(X12), These variables are interdependent
and inter-related 4in their uses and hence they form a complex
nature of their' effects on tea productivity. The clear cut grouping
of these variables and their definitions are given in tahle 4,.3.

Table = 4.3 Name of the Explanatory variables and

their mto
Explangtory variables | Units
A, Organizational
i) Size of the tea Estate (x1)

~ B. 1) Ecological (especially soil)

2) Carbon percent in soil (x2)
3) Nitrogen percent in soil (x3)
4) Potash content in soil (x4)

5) Phosphate content in soil (X5)
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C. Non=Ecological (especially labour)

6) Vorkers per hectare (x6)
7) Mandays per hectare (x7)

D. Technological |
8) . Fertilizer (in Kg/h) (x8)
9) Insecticide and pesticide(in Rs/h) (x9)
10) Machine maintemance ‘and Factory ~

électrification cost(in Rs./h) == - (X10)
11) Garden teansport cost (Rs¢/h) « - = (X11)

12) P.C; of irrigaté@ srea . .5 S (Xx12)« -

In generating these variables for the explanation of
tea productivity, it is assumed that there are the most sig-
nificant variables for functional analysis. But their validity
'”can be testad to prepare a symetric oorrelationﬂmatrix'of
~12.X 12 dimensions. which mst explain co=linearity problem in
order to drop out some variables for further operations(Tatle
bol)e ' - ' |

DROPPING OUT OF THE‘VARIABLES#

o A careful examination of the correlation matrin(Tahle
H,-b h) has 1ndicated some non-colinearity within the 1nﬁopendent
L variahles which 13 reduced by dropping of them. For example,
.:;potash (XA) and phosphate(xs) of the soll are highly correlated
o with each other (r=.8566) Therefbre, phosphate (X5) as a
'“variah&e is dropped because its contribution to the explanation
of productivity is already incorporated in the potash(Xh) varia~
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Table —4.4 : Correlation matrix of Explanatory Variables (12 x 12)
Sl.Xl X2 XE X4 X5 Xé X7 X8 Xq le Xll XlE
No.

Xl 1.00 .44 -.@7 _.84 79 .74 .82 .70 .31 .31 N L B
XE 1.0 .37 .59 21 46 .39 .20 . 39 L2~ 02 36
X: 1.0 ~.16 —.43 -.26& L1212 .37 L5950 -2 .59
X4 1.00 .86 67 s I .40 .22 .17 £ 21 .08
x5' 1.8 .69 .60 .45 -.04 -.01 .44 —.01
Xé 1.0@ 47 26 .21 26 .44 —. .01
X7 1.00 .79 53 .48 282 .79
X8 1.00 L 27 .02 L6554
)((9 1.00 L83 .17 .68
le 1.0 L2E W61
Xll 1.00 .58
thr 1.0




,ble, Similarly, mandays/h (X7) and transport cost(X11) are
highly correlated (r°.820b) and as such the transport cost
(xn1) is dropped from the enalysis. Mandays/h(X?) is more mea-
ningful ‘than the workers/h(xﬁ) and therefore, the latter is
‘dropped from ‘the analysis. Although, the slze of the estate

. (X1) and potash (X&) are highly correlated (rc.aazz), none

of them 48 dropped because the productivity in relation to the
size of the estate 18 more us&ful. Finally, nins explanatory
variahles are included fbr step~wide 1inear regression aenalysis.
On the other hand. three vnriables of tea produetivity, namely
~lanﬂ(Y1), labour(Yz) anﬂ non=iand capital’ productivities(?}) as
dependent variabaea are taken 1nto account Tor observing the
effects of explanatory variab&es on these productivity variahles

The name or these variables are given in tahle - Q.S. N

Table = 4.5 3 'Finélly”séléétéé explanatory vériabaes
' ' - for: Step-Wise multiple-aegression
Analysis.

Name of the Variables

A;‘”""Praduétivitiés‘és’ﬁepéndent variables;
1. . Land Productivity(Y1)
2. Labour Productivity(Y2)
~.3.,‘N9n-Land,Capital Productivity(Y¥3) .

B. Explaﬁatofy‘(iﬁdéﬁeﬁdent) Variables.
| 4. Size of the tes Estate (X1)
2. Carbon Percent in Soil (X2)
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| 3. Nitrogen Percent in Soil(X3)
4, ' Potash content in Soil (X4)
5, . Mandays/h (X7) '

- 6. Fertilizer(in Kg/h) (X8)
7". Insecticide &"P;est'ieide (Rs./n) (X9) -
8. ﬁacpine M§1hténange, etc. (Rs./h) (X10)
9p”11rr1gat;on (812) .

ANALYSIS;

@ﬁé“éﬂ&lyéié of the results is arranged into three
heads by following the interpretation of tea productivity patterns,
patterps §f.exp1gna§opy variables and their effects on producti-
vity. The_salieni_featurgglof the analysis of tea productivity
ére deéérﬁgediin dgta;l,in the following way.

a. Distributional Pattern of Productivity Variables:

The'distributional pattern of land, labour and non-land
capital productivity variables show different pioctures, as
evident from the following analysis.

a.(1) The distributional pattern of land productivities is
 given in Table~4,6, It is seen that with the increase in size
. of the land i.e., tea estate , productivity is also increa-
8ing but the rate of change in productivity is decreasing.
Tea estates belong to the size class of 900-1000ha. has the
‘ maximnm-producfi#ity level beyond which the chonge in pro=
~ ductivity becomes zero (Fig.4.2a). There is a positive rela=-
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Table ~4.4 : Distributional pattern of Land Froductivity.

Lanmnd Size Froductivity Change in
classes(h) l.evel (Rs./h) FProductivity(in Rs.)
@-10a 27000 21000
120@-206 48200 : 179000
200-3Z00 67000 15000
400-506 _ 88000 800
S00-4600 F2000 4200
L0B-700 6000 4209
700-800 78000 2000
8RO-200 000 1208
700~ 1000 100000 1000
10001100 100200 ralrlrlv)
1100-120a . 120006 2a00

Table -4.7: Distributional Fattern of Labour Froductivity.

Labour Sirze Labour FProd. Change in
classes(Mandays/h) Level (Rs/person Froductivity
‘ per day) (in Rs.)
600700 73 6
700-00@ E1 A - 1@
8aa-200 71 12

1000110 1x2 22

Table —4.8 : Distributional Fattern of Non—-land capital
Froductivit.

Capital Input Froductivity Change in
classes(Rs./h) level (Rs./unit of Rs). Froductivity(in Rs.)

1500-2000 & i

2000-2500 11 E

2500-2000 i4 2

IQAD-2500 146 2z

I500-4000 : 17 1

40004506 13 1

4B00-3000 1e ]

Q003500 . 18 ]
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tionship between the size of the tea estates and the level
of land productivity tut the fate'diminishes. It means that
larger size of tea estates have more fecilities of adopting
new teéhnology of tea processings. Therefore, the size of
the ésﬁate and technological factors must be positively

related.

‘8.(44) The distfibutional patterh of labour productivity
shows an opposite stance (Table = 4,7) and it is found that
a8 the 1abour 1nput increases the level of productivity with
_its rate of change also incredses, It means labour producti-
vity curve is convex in nature (Fige4.2b). But it does not
mean that it has no maximum limit, It is not predictable
from the figure only because of the 1ess nunber of observa-
tions, However, the curve shows the possibility of further
engagement of workers in the process of tea cul tivation.

a.(441) The distributional pattern of non-land capital produc-
tivities is shown in table - 4.8. It reflects that non-land
capital productivity increases with its decreasing rate of
‘change when this input is intensitfed in the tea production
process (Fige.,20. The maximm 1imit of non-land capital size
belongs to the class of Rs.4500-5000 and beyond it the rate
of change is equal to 3000. It means that the investment of
capital in tea production process is influenced by the law

of diminishing return.
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Table -4.9 : Areal Variations of Euxplanatory Variables and
Dependent Varibles (Y1,Y2,Y3)

ZONE I
51. Yi Y2 YE X1 X2 Xz X4 X5
No.
1. 28181 1a7 1987 95 1.057 2.119 32.0a 23.00
2. 7EQ97 a4 18466 412 _ 1.01@2 D.154 81.00 24,00
A 88225 ?b 187 656 B.967 2.0%96 82.00 22.00
Zone 11
4. 283958 Q= 1628 577 2.870 Q.a94 89 .00 32,00
S 1827560 103 2112 1141 1.224 @.105% 123.80 31.00
b QRRET7 93 1787 938 1.0464 2.@92 137.4Q I8.00
7 a 49994 73 1795 125 @2.809  Q.084 8a.00 25.00
g. 1142@4 112 2788 &40 @.859 @.089 85.00 20 .00
Zone I1II
9. 49823 72 1396 224 @.995 B.93 75.00 24.00
X az7a2 93 187.1 567.5% 0.983 L1031 92.57 28,22
sSD 21215 12.9 38E.3 306.7 128 . D56 20.88 4,51

Cv iR 138 .204 340 '._22 . 349 . 228 . 159
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ZONE 1
S1. Xé& X7 X8 *9 X1 X11 X1z
No.
1. 1.78 911 459 g3p 3544 736 8a
2. 1.78 867 487 Taz 1987 714 78
. 2.0%5 915 480 319‘ : 161@ 1612 od
Zone II
4, 2.2 90 480 00 7078 1786 46
5. .30 88 THER S0 2152 . 1@64 &0
5. 2.18 9468 486 4350 2131 1118 ' 4@
7. 1.69 664 470 206 NA 90 NA
a. 1.78 1821 698 43 1387 1837 70
Zone III
9. 1.92 684 60 250 _ 1791 41@ NA
X 1.97 |Q79.3% 492.44 446 .77 1883%.7 1@2% 47 .48
sDn L2325 118.89 89.10 177.41 870.6 428.3% 28.73
(V) .114 .135 .181 LA434 <469 .418 . 6B4

X=Mean, SD=Standard Diviation,

Y1=Land Froductivity (Rs./h)

Yo=latiour producivity in

a

Rs./person/day

Y.=Non-Land Capital
Froductivity(Rs./ ‘@@Rs.)

CV=Coefficient of Variations

= Land size (h)

=C% on dry wt. basis.

=N% on dry wt. basis

=ppm available K0

=ppm available F‘;D5
=Workers/h

=Mandays/h.

=Fertilizer (N,F,K), Kg/h
élnsecticide, Festicide,

Weedicide, etc.(Rs./h.)}
=Machine maintenance cast

and factory electrification
cost{Rs./h)
=@Garden transport cost(Rs./h)

, =F.C.of irrigated area.
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Y. Areal variztions of Explanatory var:lam.es:

Before making as elaborate explanation regarding the
effect of explanatory variables on productivity levcl, it 4s
essential to describe their areal variations to detormine the
degree of reliebility of average values of each variables. In
table h.é; the average values(X), the-standard.deviations(SD)
‘and. the co~efficient of variations(cv) have been presented.
Congidering the calculated CV vslues the reliability of
variables is attempted to find out. The degree of reliability
of organizationél #ar&éble, i.€., the size of the estate is
found to be very less (CV=54,0%), It means that the size as
a variable is less consistent, less uniform and less stable,
On the other harid, the stability, uniformity andiconsistency
is high in case of ecological Variabieslmainly soii characte=
ristics. Here the CV for nitrogen (34.9%), Carbon (12. 2%),
Potash (22.3%) and phosphata(15.9%) are less than 50 percent.
The reliability and uniformity is very high in respect of labour
input (CV for wdrkers/hn41.w% and mandays/h=13.5%). Except
irrigation (CV=60.45%), other technologiceli factors are more
‘uniform in which the calculated CV is found below 50 percent,
Howéver,. ‘this- degree of variadbility of explanatory variables
is related to the level of productivity.

¢c. Effects of Explanatory variables on Producgtivity level: .

Analyéing the step-wise multiple regreésion‘model, the

relative effecis'of each explanatory variables for land, ladbour
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anf non- land capitsl productivities are obtained in the
following way.

a)Lanﬂ'Productivity: Using land producitivity(¥1) as de-

pendent-vériable and nine explanafory variables as independent
variables for regression model, it is found that the impact

of explaﬂéfory”variables land 'produétivity 1ncfeases as the
number of variables increases. (Table- 4,10). F or instance,’
the size of the estate(xnﬁ has 53.27 percent contribution on
the productivity of land and when there is the addition of one
more variable, say, cerbon percent: of soil{X2), the degree’

of coniribution goes up to 56,27 percent, and so on, Bht the
‘real picture does not come unless an analysis in relation to
the effééts_of each explanatory variable on productivity is
sought for. Table- 4.10 ghows that the effect of size(X1) on
land productivity is very high(53.27%)'followed by mandays

per hectare(X7) and potash céntent of the s0il(X4). The contri-
bution of mandays iz 29.86 percent and potash is 8,08 percent.
The}composite effect of these three variables is more than S0
percent while the remaining variadbles can make only 10 percent .
contribution on land prdductivity. Therefore, in determining
lan&AproducltiVity,'three variables namely sizé, mandays and
potash emerge as moét significant variables,

- b) Labour Productivity: Similarly, in the multiple regression

model using labour productivity(Y2) as dependent variable, three
explanatory variables viz. size of the estate(X1), mandays(X9)
and potash(xa)'again emerge as most significant. But the point
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Table ~4.10 : The effects of explanatory variables on Land
: Froductivity :

~x

Input Variables B - values ' RS (%) Effect (%)

X, 50.38 (2.817) X% 5Z.14 53.14
X, Ny 60.61 (2.498) *x
X, ~4D870.50 (0.656) 86,27 T4
X, | 69.65 (2.846) ¥k
X, ~717530.00 (.92)
' xf 254670.1@ (.72) - 60. 41 4.14
X, 98.12 (2.52) %%
X, ~48044.50 (.60)
x:‘ 1734859.00 (.56)
X 4 @575.76 (1.02) 68.69 . @.08
X, ~EELE9 (1.59)
X, 46980.00 (1.87)
X, ~2T7T7O0 .40 (2.T4) KX
X, ~70.80 (.42)
X, 2I5.58 (7.13) + 98,25 29,56
X, ~44.98 (3.50) +
X, 5EQ58.00 (3.67) -+
x: ~24850.80 (T.73) +
X, 13.84 (0.14)
X 217.88 (10.87)+
Xg 82.08 (2.77) %% 99 .62 1.77
X, ~17.51 (1.59)
X, 11824.00 (1.05)
X ~176.99 (6.42) +
x; 81.25 (2.0T) %%
X, 161.8% (10.91) +
Xg 46.05 (7.31) + |
Xg 2,35 (4.25) + . 99.97 0.35

N.B. : The nomenclatures (X1,X2,...X12) are as in Table 4.9.
The figures in parentheses indicate the 't° values.
X%, ¥, + indicates that values are Significant at 5%, 1% & 1874 level

respectively. The effects of le and le are not shown in the table.



Table -4.11: The effects of explanatory variables on labour

Productivity.
e
Input Variables B - values R™ (%) Effect (%)

Xy L0267 (2.10) %% 8. 66 I8. 66
X, L@I27 (1.86) %%

X, ~22.97 (@.52) 41,273 2.57
X4 @.0632 (1.87)

X ~-37.53 (0.66)

X, 119. 66 (@.47) 47.76 2.53
Xy B.561 (2.03) %%

X, L -19.71 (@.34)
X 29.90 (@.11)

X4 D.4313% (1.06) 856.15 12.39
Xy 0.0348 (1.64)

X, 7.06 (1.80)

X ., 254,88 (2.17) %%

X4 -0.076 (0.45)

X B.1&66 (B.93) X 95.18 39.03
X, -0.0435 (2.05) X%

X 53.021  (2.12) XX

X, -278.99 (2.15) %X

X4 -0.0164 (@.08)

X, @.15268(4.57) +

Xg 0.0684 (1.18) 97.17 1.99
X, 0.0094 (0.72)

X ~-19.547  (1.23

X ~118.87  (T.05) %

X4 ~@.173  (3.06) %X

X, 0.058 (2.76) %% 99.89 2,72
Xg 2.0299 (3.28) X

Xg B.0576 (5.01) +

N.E.

Same parentheses

as given in the Footnote of Table -4.10.
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Table _4.12,: The effects of explanatofy variables on non—Land

Capital FProductivity.

Input Variables B -~ values RS (%) Effect (%)
X, B.4627 (1.05) 13,69 13.69
Xy D.8646 (1.53)

X oy 6028.10 (1.11) 78,48 14.70
X, 0.8615 (1.29)

X oy -1591.65 (@0.84)

X ., -B87 .44 (1.92) 28.49 0.01
X4 1.346 (1.738)

X, -1157.31 (@.56)

X, —2782, 64 (D.24)

X4 -10.54 (@.73) T6.90 8.41
X, -0.8754 (0.48)

X, 444,90 (0.21)

X ., -0.9719 (@.94)

X4 -2.075 (@.14)

X, T.975 (1.44) 62 .69 05,79
Xy ~1.8969 (2.97) %

X 1177.59 (1.57) X

X ~715155,7 2.14) %X

X, S.656 (1.11)

X 2.3h66 (2.36) XX

Xg 4,725 (4.B5) + 97.06 =457
X, -2.519  (1.47)

X, PRI2LS (0.89)

X., ~6568.5 (1.5%5)

X, 7.526 (0.94)

X7 T.480  (1.17)

Xg 4.820 (3.72) +

Xg ~0.440 (D.42) 97 .50 D.44
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is that the relative importance snd contribution of these
variables is not same as happened in case of land producitivity.
.Here. the effect of mandays is highest on labour productivity
(39.03%) followed by the size of the estate(38.66%) and the
potaéh'content of the s011(12.39%). These three variables toge-
ther contribute 90,08 percent to the productivity of Iaboﬁr.
Other explantory variables have made less than 10 percent con-
tﬁlbution (Tahle =4,11). It meanS'that'the'produotivity per
labour is high if the intensity of labour input in tea culti-
vation and production processes 1s'higher. It also inﬁicates

the labour intensive nature of tea cul ture.

c) Non-Land Capital Productivity: In this respect, five out

of nine explanatory variables emerge as having significant effect
on non-land capital productivity (Table 4.,12). The effect of
fertilizer in highest (34.37#) on non-land capital productivity
followed by mandays(25.79%), carbon percent(14.79%), size of
the estate(13.69%) end potash content of the soil(8.41%). The
composite effect of these five variables is 99,05 percent and
1ess than 3 percent contribution is made by other variables

on non-land capital productivity., It means that among different
non~-land capital, the impact of fertilizers on productivity is
highest. Because it can promote quantity and speed of leaf
growth. Root growth and metabolism of tea pplant is also asso=
clated with chemical input like phosphate and potash.

Out of the nine explanatory variahles, five namely the
size of the tea estate, mandays, fertilizer and soil conditions

like potash and carbon are emerging out as most dominant in
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tea cultivation and production in the distﬂict..Of course,
'other factors are also no less significant in th;a respecto
But in the present situation they are re maining as leus in? B
'fluenxial conaidering the relative performance of these expla-
natory veriahles, 1t can be concluﬁed that tma prcduotivity in'
the diotrict against the existing ecological and other non-
-ecOIOgical conditions 18 the function of four important vmria—
7 b&es. i.e., size of the tea astate, 1ntensitj of’labour input,
use cf chemical fertiliaer and the nature of soil.
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fras
C‘)
Pt

CHAPTER V

CONCLUSION AND SUGCESTIONS:

After interprating the various agro-ecological condi-~
tions aﬁdvinput ptructuresin:the district's tea growing areas
and theit.éffects_pn the cultivation and production of tes,
certgin,ﬁgmber of impor;antﬁfeatures ha&e hee§ obta1ned.,ThéQe
gre{given systematically in the following way and some impor-
tantlsuggeét;phs ara a1so fbgwarded for reducing the yielﬁ
gap of tea production, The méin findings of this analysis are
given below:

1. The climatic conditions (Rainfall, temperature, humidity,
| sunshine, evaporation) of the district are most cangeniai
for tae ﬁroduction of tea and have direct bearing on the
levels of productivity. o

2, There ere variations of soil conditions in the district and
depenﬁing on the characteristics of soil and relief, the dis-
trict is divided into three zones, Vviz., northern foot hill

(most favourable for tea cultivation), central plain{favouradble
for tea cultivation) and the flood plain of Brahmeputra (poor
ecology for the cultivation). The level of productivity is
higher in the central plain, i.e., in zone II than that of
the foot hill and flood plain regions. It is mainly because
of the'largé number of labour input/h and the large size of

the gardens in this zone,

3. The distributional pattern of land productivity shows that
the land productivity levels are positively related to the
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size of the tea gardems. It meens that the land produc-

tivity increases when the size of the tea estates are

'larger. But it is observed that the rate of change in land

productivity is decreasing with.respect to increasing size.

Level of labhour productivity 1s increasing with the increa-

sing rate in respect to the intensification of labour in-

the tea production system. It reflects that more ladbour can

be employed in future,

.Levels‘of non~land capital productivity increases with

deéreasing rate of productivity. It means that there might
be managerial or other technological insuffiéieﬁciés at the
higher level of intensification of non-land capital, 1.0.,
technology. |

Among the ecological conditions, soil characteristics,viz.
carbon and potash are found to be most important in deter-
mining productivity levels. On the other hand, labour input
anﬁ fertilizer are most significant hon—ecological factors

while the size of the gardens remains ag basic factor for

increasing productivity level. Becsouse, by analysing the

effects of nine explanatory variables, following pictures
are found in relation to land,'labour and non-liand capital
productivitiess

a) The effects of land size(R® = 53.14%), labour(R® =29,86%)
and the potash (R = 8,08%) are higher on lané producti-
vity 2nd their composite effect is more than 90 percent
while the effects of remaining veriables are less than

10 percent.
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b) The same variables are important for labour produc-
tivity but the effect of labour input/h, i.e., mendays/h
(R% = 39.03%) is highest followed by the size of the
gardens (R? = 38,66%) and the potash content(R%=12, 39%)
of the soil,. The composite effects of these three varia-
tles are nearly 90 percent and other factors have made

only 10 percent contribution,

c) The effect of fertilizer input is highest on caspital
productivity (Rz = 34,37%) which is followed by labour
input(RZ = 25,79%), carbon content of the soil(R%=14,79%)
and the size of the garden (R® = 13.69%). The potash
conteﬁt of the soil is also significant(R? = 8,41%) 4n
this respect. Thq composite effect of these five varia-
bles is more than 97 percent,

SUGGESTIONS §

Meeting the growing internal demand of tea and achie-
ving the export target is a2 dual challenge that can only be met
if the production of tea in India reaches the level of 1000
million Kg. by 2000AD. The major share of this increase has\to
come from North-East India, specially from Assam. But the state
cannot supply adequate amount tea unless the tea producing dis-
tricts including Sonitpur increasesthe current rate of produce
tivity level, There is wide scope to increase the present yield
in the district. In a report submitted to Tandon Committee I,
"Davelopment reguircments of 7ea Induatry in North East India®,
it has been mentioned that improved cultural practices and
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Table —-5.1: Existing and Maximum E“pected Yield of Tea in various
Ecological Zones of the District :

Ecological (A) ' (Y) (A=Y)%  (A/Y) XX
Zanes (a)y . (b) (ay (b)) (a) (k) (in p.c)

Northern

Foothill 2750 118525 2007 86501 74% 2024 I7.02
(zone 1) :

Central ' .

Flain 2750 118525 20462 8B8BY? 688 29631 E3.3
(zone ii) \ ' '
Fleood . ' '

Flain 2750 118525 1156 49827% 1594 68702 137.89
(zone iii) ‘

X Yield gap shows the hidden capacity of the production which
refers to the magnitude of yvield potentials.

X% Yield efficiency is simply the ratio of maximum expected
yvield with existing vield.

Abbreviations: | (A)-Maximum Expected Yield
(Y)-Existing Yield
(a)-Yield Quantity in th51ca1 Term(Pg/h)
(b)-Yield Quantity in Monetary Term(Rs./h)
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efficient menagement can improve the average yield upto 2750
Kg/h (Jain, 1983, p.5). It s apparent that in the study ares,
the existing yicld rate is far below than maximum expected
yield resulting a wide gap between the two. It is worth while

to note here that yield gap refers to intensity of yield poten=-
tial cf the area. In table -§.1, the existing and expected yield
‘rate of tea for the district has bsen presented, The data indi-

°at93 that “the yield gaps to tea are widened in the southern

- zone or flood plains (zone III). The gap in absolute gquantity

is 159&5(5/!1 (Rs 68 702) and 137.89 percent in relative terms.

~ The yield gep is low in the morthern foothill zone(Zone I) and

| }“‘very low 1n 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 is 37.02 and

_  33.3‘+ respectively, Considering this gap between the existing
and maxim:m expected yield of tea in the district, folloving

| suggestd.ons are forwarded to minimise the gap.

1. In all these zone, viz., the northern foothill, central
plain and the flood plain zones of the district, the intcnsity
_of,ljabour.i‘nput}seems to be lov in comparision to' the state,
Analysing the distributionzl pattern Aof labour productivity
. {Chapter =IV)_1t was found that the levél of productivity as
: -w.ell as the rate .oi‘ change in productivity 1nci~eases wvith the

. :anrease ©0f  labour input per hectare. xt indicates that the

-existing level of productlvity can be increaseﬁ to a asignifie
cant level by the intensification oi‘ more labour input per
‘ hectam. The existing level of labour input in different zones



106

show the positive relationship between the productivity and the
labour input. Therefore, the intensification of labour input,
i.e., mandays/h can be increased to minimise the yield gap of
tea in the district.

‘ 2. Drainage in the flat or gently sloping land speclally
. 1n the flood plain zone. (zone III) is becoming difficult due
Hto_hgavy siltatlion which causes tne_problem of water logging.
.:i D@ring the‘monsoon,months_or during the high flood periods, the

;tea estates arterlal drainage.syatem rises elmost to the water

,_‘tab&e of the flat lands with . low ‘gradients, restricting the out

- fall for effectlve drainage of tea estates., This has greatly
:Aaffected the yield of tea in the district, Therefore, the
, water logging areas of the tea estates need good drainage system
ﬁqéapse the,improved drainsge system can increase ‘teg yields to
the exfent of 30=35 percent over a period of time (Jain,1983,
P.18). In the areas where free flow conditions do not exist due

.- to outfall restrictions can be supplemented by the introduction

of pumping system to take out the water. In a study conducted

by S.K.Dey (Dey, 1983, pp.19=20) in the Brshmaputra and Cachar
valleys, suggested that pumping ia'economic and e fficient for

. providing positive control of channel water level and stabilie
“zing ground water table in the tea growing areas. It is,therefore,

- .. a suitable method to solve the problem of water logging in the

. district's tea growing areas,

3, Most of the tea gardens of the district were planted in
and around 1930s and they have now almost completed their most
productive period of 70 years. Luring the period of field study
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(1991) 4t was found that in each and every sample garden the
area under old tea bushes were nearly helf, It was also found
that the uprooting and replanting of tea bushes had been taking
place at arate of 1-2 percent every year, Since the o0ld tea

~ plants vwere less produc;iyé,,the:pnqgesslof;uprootingwof\oldsz
fﬁitea énd-the feplaniing of young tea is most urgenf for the
"‘district, 80 that by the turn of the century none of the tea
' bushes should be older than the eccnomically productive 11fe.
It seems to be a best alternative sclution to increase the pro-
© ductivity level and to ‘reduce the»existlng and expected‘yigldso

... .he.Clones and seed varieties possessing high yield and

. auality have been developed and are being used in the field of

. tea cultivation. This deveiOpment'and'the'levellof'uéé“in:thq

. field has to be intensified replacing the old traditional verio-
~ ty. The existing hybrid tea populations should be thoroughly

~ screened with the dusl objects of isolating elite vegetative
l‘clonea,gnd bushes with special features to add to the germplasm

collection of tea, -

. . Tea crop‘beauirés'iarge‘amb&ntAof water durihg the
growing perioﬁ. The ‘district depandent for water on the gamdble
‘of ‘monsoon rain, Since there is an 1rregularity regarding the
occurance of monsoon rain, most of the tea plants sometimes
| suffer from drought condition. As a result, there is the loss
of crops as the photosynthetic machinery of the tea 1eat does not
" function’ proparly under water stress. The obvioua solution to
this problem is irrigation. The proportion of area under irri-
'gatibn in the distriét‘is about 50 percent (Average of‘three
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zones). The’irrigation~faciiity needs extensioq tq cover the
entire tea garden so that during the periods of drought produc~
tion does not hamper, On the other hand, the use of chemical
inputs like fertilizer wouldé be meaningless withoat constant

~ supply of water to the tea plant. o ‘

6. The tea plant is susceptible toawid’e"rangé of pests
and diseases caused by fungi, algae and bacteria, Some of these
pésts and dideages, if unchecked, can canse seriousvlossuor‘
crops and death of plants also. The tea planters are not unaware
of this pnohlem and efféotive measures are already taken in
this direction. But the point is that the pesticide, fungicides,
weedycide 1n use are now mostly 1mpcrted. Efforts are needed to
: produce theae chemicals within the country so that planters can
get it with easy reach and cheap cost. This will encourage the
| level of productivlty 1nd§reqt1y.

7. Manufacturing of tea is a continuous procéss;jAt every
" stage of tca manufacture, the leaf is hahdled manualiy_and tea

. maKer relies on his senses to decide t he completion or otherwise
of a process. The tea maker is often required to work against
his ﬁetter Juégement because of unkind weather, poor quality

of the plu0ked‘1eaf’brought into the factory, lack of withering
space, breaskdown of machinery etc. As aresult, a tea factory

- 48 incapilbe of turning out g‘stanﬂard product. Al though the
‘existing tea factories cannot be altered or replaced overnight,
yet there is scope for 1mprov1ng'tpe working condition of these
factories both mechanica;ly and hygienically. In many factories,
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machines are instslied haphazardly requiring a host of unskilled
1abourers to carry leaf from one machines to another, In such
cases re-alignment of the machines, for which motorised drives
will be necessary, will save cost, improvem sanitation and
release 8 large nunmber of labourers for gainful employmsnt in
other estate activities.

8. Since the size of the garden and the prodt’zctivity of
teo has shown a positive relationship, it is imperative for
the small size gardens in all zones to extend the area under
tea, Af pessible. Large size gardens have the advantage of
making much more use of different inputs in higher proportion.
Creater amsunt of input peor unit of land can lead to the higher
productivity of tea.

Since tea has the dual nature of agriculture éhﬁ industry,
1abour-management relation is most important in increasing the
level of productivity. Finany,, it can be concluded that a proper

 integration of several production factors can only minimise the
existing and maximum expeeted__\yield gdh . ) in the distiict.
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Appendix I

SCHEIULE

Productivity of Tea against the backdrop of Ecology &
Technology.

1; Name of the Tea Garden:
2. Size of " the Tea Gardenx including Settlemgnt:(acree/hectares)

3, Size 'of the Tea Garden .f"
4 Name of the owner:
‘a) Name $ | . .
b) Religion: - . e)Caste/Tribe
4) Literacy Status:

5. Land‘Tenancy Status:

a)owned  b)Leased
" ¢)Government  @)Share/Cropper
e)Others, o |

- Eeoibggcal‘ébnditiéhs
1. Soil - (a) Texture= Whetner dlayey, loamy, sandy, others etc.
' ~ {in aepes or hectares) (Map also).

(b) Chemical properties/Fertilities,

1) R(Potassium)
ii) P(Pphosphorus)
111) N (Nitrogen)
+4v) pH Value



2. Climatic Conditions

(a) ‘I‘empera‘cure and Rainfall (1989 to 199)

Year: Months : 'remp(Cg) :Rainran sHumidity in ¢ Evaporation
' Max. Min. (cm/inch) %(Relative) _

19 U
F .
"m‘
‘A
o
J )
A
S
0
N

19
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(B) Relief Fesatures (Map)

(a) Altxiuﬁe (Above MSL)
- (b) Drainage Pattern ¢
+ (Natural or Artificial)
- {e) Contour Map s
E (d)'SOil Erosion Condition:

3,.Landusé'9attern in the Tea Garden:

(a) Land under settlement (4n hectares or Acres)?¥
| (b) Land undeér routes &"stréams:f‘
~ (c) Waste Land (cultivable but not cultivated):
(6) Land;Gnder tea cultivation:
(e) Others (Recreational, Graveyard etc,)

4, Tea Cultivation:

Variety : Area under 3 Yield/H: Total prodn. : Latest Price/Kg
of Tea each variety

5. Labour Input in the cultivation:

Categories ¢ Total Nos 3 Sex 2 Wages(Total)
of Labour M F

1. Permanent
farm Labour

2. Casual |
Labour(Time)



3+ . Technical
‘Labour

4, Administrative

Staff

6. Social Status of each labour group(At least two from each
o group)

Labour : Age t Sex ¢ Literacy : Wage 1 Local/Migrant
Class . o M F . status

Perﬁanent— 2.

. , 2.
Casual= 1 ™
2o
Technical- 1.
o : 2e

Official~ 14
2.

7. Proportion of child labour and nature of works(below 16
years of Age )

8. Technological Conditions:
(a) Irrigation: (i) Period of Irrigation:
(11) Net irrigated area(H/p)
(154) Oross Irrigated Area:
(iv) Socurce of Irrigation:
(v) Proportion of Irrigated area under
different sourcess

Tanlks Canal: , Others:



9. Machine Tools:

Types of Tools/ : Total No. | Cost({Annual)
Machines | ' Machine Cost Maintenance cost

10, Fertilizer

Type of Fertilizer: Amount used 3 Total Amount : Cost per Kg.
: per_hectare

11, Insecticide & Pesticide

Type ¢ A mount per Hectare & Total Amount : “Cost

12. Tea Production:

Variety of : Total Prodn : Raw yield : Cost of Prodn.:Maximm
Tea : (leave in Kg/ (Per Kg.) (Expected
' hectare Prodn,




13. .Tea Procesélrxg:
{a) Total Production after processing.
(b)) Cost of production per Kg.
(¢) current price per Xge. -

14, Labour cost in the processing (Factory)

Class of L abour: Number: Age group: Sex : Literacy: YWage
: M P ~ Renge

Permanent =
Casual )
Technical
Official
Child ladour

15. Chemical cost if any, in the processes of production{Annual)
16, Tranaport cost:

(a) Cost involved in the collection

(v) Distridution

(c) Others.

17. Pfoblems/Corisfraints.

Dear Sir/Madam,

I should be very grateful to you if you would please
indicate some problems that stand as constraints in increasing
the cultivation and production of tea in your estate. Please
mention the nature of problens covering the following aspectss

(a) Labour ‘ (b) Finance

fc) Social . | (d) oOthers.

Thankihg you in anticipation.

Sincerei y yours

( BIMAL BORAH)
} Dept.of Geography
North Eastern HAll University
Shillong: Meghalaya
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APPENDIX IX

Name of the Tea
Egtates

1.
2.
3.
b
Se
6.
7.
84
%%
10,

Dufflaghur
Nirmala
Bholaguri
Gohpur
New Purupbari
Nya Gogra
Brahma jan
Baghmari
Cingia
Honabardie

11 . Ketala

12.
13.
14,

150

16,
17
18.
19
20.
21.
22«
23

Borgang
Boheli
Halem
Burai
Tupia
Sékomatho
Majuligorh
Pertabghur
Dh:.lil.ie
Pabhoi
Nilpur

Ares unfoy

€62.30
194.87
125.22

251431
218411
384.87
37595
420.05
1091.27
292.50
N3.7
454495

' 543.29
35124
53.05
476.16
472.33
656.77
731.78
283,40
377.67
141 .57

Nams of the Tea
ten(Hectares) Bstates

2h,
25,
26,
27
28,
29.
30.
e

M Jikoa jan
Sagara
Tarajuii
Chendal
Sonajulli
Borjulli
thulapadung
Rupajuli

Ghoirallie

Naharani

- Addabarie
» Fhulbard
, Bamgaon -

Kacharigaon
Kol ony
Texpur/Gogra

. Necorbarie

Sessa

Sonabeel
Hoograjuli

Area under tea

(Hectares)

545.89
38,47

492.61
295.86
55521

552.88
662,30
340,13
591 .06
664,20
659.73
364,20
665.26
221,38
412.89
376019
531037
122,08
303,75
636,34
392.50
323.97



Neme of the Tea

Egtates

47,

Shyamaguri

Honmohini pur

Monobag
Belsiri
Hirajuii

« Panbarie

Sapoi

. Narayanpur

Dherai
Julia
Tinkhoria

. Borsola
, Dhekiajuld

Arun

 Singrs

Area undey
tea(Hectares)

328,15
317,76
189,23
340,75
351,59
364,88
605.98
452,71
164.63

559,98
166,40
608,60
313,77
333.38
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