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Soil Geomorphological Model and its Relation to Land use
Planning: A Case Study of Biharinath Hill, Bankura

District, West Bengal
Arindam Sarkar*

Abstract : Soil geomorphological research is very significant in context to intensity of geomorphic process,
pedological characterization and land use and land cover of the area. Location of the present study is
Biharinath hill. It is situated in Bankura district of West Bengal.Principal aims of this study are to find out soil-
geomorphological relationship, build up a suitable soil-geomorphological model, identification of soil-geomorphic
units, their characteristics and finally to suggest suitable land use pattern based on soil geomorphological
character. Geoinformatic techniques are used to find out geomorphological and land use land cover character.
Statistical technique has been used to correlate soil and geomorphological attributes. This area has gone
through complex geological history. Biharinath hill is the eastern extending part of the Chhotanagpur plateau,
composed by deposition of Gondwana and Archean age. Significant relationship is found among elevation,
slope and soil character of this area. Categorization of soil geomorphic unit according to slope segments as
well as elevation changes has great significance in the present study. Conservation is needed in the elevated
forest area. Foothill area is better to use for agriculture in scientific way and sustainable utilization of
resource.

Keywords : Soil geomorphology, Land use, Biharinath Hill, Bankura District

Introduction

Soil geomorphology is a scientific study of soil character according to change of
geomorphological parameters such as elevation and slope. Integrated study on soil-geomorphology
relationship and landscape evolution (Rios, et al. 2018) is an emerging research of contemporary
geo-sciences. Various landscape units have their different assemblage landforms as the unique
expression of the surface of the earth shaped by works of different geomorphic process on the
parent rock. Re-shaping of the geological surface produces residuals. Those are playing an important
and initial role for soil forming processes. Soil is produced from the parent rock (weathering residuals).
Soil geomorphological evolution and characterization have great significance in land use (LU) and
land cover (LC) pattern of a region. LU and LC characterization of an area depends on
geomorphological and pedological character. Soil geomorphology is the scientific study of the
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process of landscape evolution and its influence that these processes exert on soil formation and
distribution on landscape (Goudie, 2003).The discipline of soil geomorphology deals with
characterizing the relationships between soils and the landscape (Dolliver, 2019). The distinctive
landforms produced by the various geomorphic processes, such as erosion, have a great influence
on soil types and their distribution (De et.al, 1993; Gerred, 1993;Winsock, et al. 2011;Murphya and
Duncanb, 2015).

The study of pedogeomorphology provides a framework where the relationship between soil
and landform is analyzed from the genetic point of view to synthesize the pedological and
geomorphological information with an ecological understanding (Chatterjee et al.,  2009).Pressure
on land is increasing with rapid increase of population. The existing available land is being intensively
utilized to meet the ever-increasing demand for food, shelter, grazing, industrial establishment,
transportation and so on (Chatterjee and De, 2009).Attribute of land use depends on characteristics
of land, elevation, slope, location of rocky outcrop, direction of insolation, rainfall, temperature, soil
etc. Land use and land cover plays an important role to study about the geomorphology, soil
character and resource potentiality of an area. Anthropogenic modification of land cover for utilization
of resource is now-a-days common. It may have serious consequences like soil erosion, loss of
biodiversity and destruction of ecosystem (Mas,1999; Zhao,. et al. 2004; Dwivedi, et al. 2005;
Zsuzsanna, et al. 2005).

Objectives of the present research are; (1) to study about geomorphology, soil character and
their relationship, (2) to find out land use and land cover characterization, (3) to build up soil
geomorphological model, (4) to categories soil geomorphic units and their character and (5) suggest
proper land use planning on the basis of soil geomorphological character of the hill area. Biharinath
hill is located in the Bankura district of West Bengal (Fig. 1). Latitudinal extension is 23o34/  N to
23o35/ N and longitudinally the hill is extending between 86o55/  E-86o57/  E. Maximum elevation of
Biharinath hill is about 451 m. Foothill area of this hill can be denoted by 120m contour. Biharinath
hill is covering about 2.4 sq.km area. Morphology and topography has great influence on soil
character of this region Soil catena of this region is highly sensitive to geomorphic change. Elevation
and slope are playing dominating factor for determination of thickness of surface soil and character
of soil horizon. Soil forming factors and processes are highly influenced by elevation and slope.
Soil geomorphology can play an important factor for land use and land cover of this region.

Data and Methodd

Present study can be broadly divided into three phases, as (1) pre-filed (preparation of research),
(2) during field (collection of sample) and (3) post-field work activity (laboratory analysis, data
evaluation and preparation of report). Laboratory analysis of samples have been done to find out
pedological character. Geomorphological parameters (elevation, slope) have been analyzed by the
application of geoinformatics. Statistical techniques have been used for establishment of soil
geomorphological character. Samples have been collected by random sampling method according
to change of elevation measured by altimeter and GPS receiver. Samples have been taken according
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Fig.1 Location of the study area
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to change of elevation and slope (Fig. 1.a) during winter (February,2017). Slope map has been
prepared from remotely sensed elevation data (Table.1). Sample points are identified by GPS receiver.
Two geomorphological parameters (elevation and slope) and several soil parameters (soil texture,
structure code, permeability code, hygroscopic moisture, organic matter, pH, salinity and NPK) are
selected for the present study. Land use and land cover map is prepared from remote sensing data
(Table.1) with the help of geoinformatics software. Statistical techniques have been used for
establishment of relationship among soil and geomorphological parameters.

Table: 1 Details of satellite data, date of acquisition and resolution

Satellite and Sensor Date of acquisition Path/ Row Spatial resolution

Landsat  5 TM 11/06/2011 140/44 30 m

11/06/2011 140/43

02/04/2010 139/44

Landsat 8 “OLI_TIRS” 04/04/2014 140/44, 30 m

29/04/2014 139/44

22/01/2017 140/44

31/01/2017 139/44

SRTM 23/05/2010 30 m

ALOS 1 Arc second

Source: Prepared by the author

Soil Geomorphology

(a)  Elevation and slope

To the northeast of and is Purulia district lies the Garpanchakot hill with an elevation of 643.5
m composed of a variety of upper Gondwana sedimentary rock. This is the extension of the
Chhotanagpur plateau. Biharinath hill is the eastward continuation of this extension. Northwest and
southeast portion of the hill are comprised of steep escarpment and north-east as well as south-
west part remain relatively gentle in topography (Figure.2.a). Extension of the foothill area is the
maximum in the east, north-east and south of the hill. Foothill extension is less in the west because
there is a subsurface geological linkage to the Gondwana sedimentary rock. Biharinath hill is standing
with an elevation of 451 meters above the MSL.Topography of the Biharinath hill is fully rugged in
character. Foothill area is associated with less rugged rolling topography. The eastern portion of
the Biharinath hill is associated with gentle slope, that varies from 7° to 18° (Figure.2. b). The
maximum slope lies at the western, northern and eastern portions of the hill. Foothill is associated
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with less than 5° slope. Slope of the escarpment area varies from 20° to 30°. Slope of some undulating
surface varies between 5° – 10°.

(b)  Soil character

The area is fully dominated by sandy loam soil texture; other important soil textural type is
loamy sand. This type of soil is usually made of sand along with lower amounts of silt and clay. It
is very suitable for cultivation of crops. This type of soil has good drainage condition. This type of
soil should have more than 50% of sand particle by volume in a sample. It also allows conditions
for good vegetation growth. Sandy loam soil type has relatively good quality in fertility. More than
75% soil sample of the study area bears the characteristics of loamy sand and sandy loam. Other
predominant soil texture is sandy clay loam and occasionally loam. Clay loam and silt clay are two
less important soil types of this area. Sandy loam is principal soil texture of this area. This is formed
by the siliceous types of parent materials. Soil forming processes operate faster in the foothill area
than the escarpment area. Rate of soil development of this area is higher. Sand allows suitable
situation for water percolation in the soil profile. Surface soil of this area has been developed on the
hard massive crystalline rock. Depth of the soil on top of the hill and escarpment area is thin in
character due to downward movement of soil forming materials. It goes toward down slope and
gets accumulated in the foothill pediment area due to the minimum slope and elevation. Development
of soil profile has been influenced by granite, gnessis, sandstone and conglomerate mostly and

Fig. 1.a Location of the sample sites in the study area
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produced sandy loam type of soil texture. Soil hygroscopic moisture is usually less than 2.5 percent.
Soil organic matter is below 3 percent. pH ranges between 6.6 to 8.4. pH of the maximum number of
samples is neutral in character.

Fig.2. (a) Elevation map, (b) Slope map of the study area
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Soil Geomorphic Model

It is essential to introduce model of soil geomorphic system that necessitates brief discussion
of interrelationship among soil and geomorphic attributes. Function of model depends on character
of attribute. The present model is classified into three dynamic functions that depends on soil and
geomorphic processes (Fig. 3). This attempt is to signify indigenous character of elevation and
slope in association with soil character and functions. This model is composed of several soil and
geomorphological functions and their significance. Three phases are present in the model with their
functions. Phase one (data input) is associated with literature survey, determination of objectives
and field survey. Phase two is concerned with preparation of pedological data, geomorphological
mapping, data generation, LULC map preparation and area measurement. Third phase is associated
with data interpretation, correlation study by applying statistical methods, soil morphological
characterization and evaluation of the significance soil geomorphological system model.

Landscape and Soil Catena

Spatial pattern analysis of geomorphic parameter has be come great significance in earth
science. Soil geomorphology relates to the analysis of the spatial distribution of soil according to
soil forming factor, topography and morphology. Geopedology (soil geomorphology) pays emphasis
on geomorphology as a major structuring factor of the pedological landscape and in this sense the
term geopedology is a convenient contraction of geomorphopedology. Geomorphology covers a
wide part of the physical soil forming framework through the expression on relief, the surface
morphodynamics, the morpha-climatic context, the unconsolidated or weathered materials that serve
as parent material for soil, and the factor of time (Zinck, 2016). Soils are affected by landforms, and
through their developmental associations and features, they in turn influence geomorphic evolution
(Schaetzl and Anderson, 2005). A landscape is a wide feature of an area of a particular land, its
forms, and how it is controlled with nature or anthropogenic factor. The relationship between
geomorphology and pedology can be considered within the context of landscape ecology (Zinck,
2016). Landscape ecology is the science of studying and improving relationship between ecological
processes in the ecosystem, controlled by the environmental conditions. A catena is the sequence
of soils from hill top to valley floor. The soil down a hill slope is rarely uniform. Soil eroded from the
top of the slope tends to accumulate near the bottom (Figue.4). Runoff water tends to infiltrate more
in the flatter areas at the foot of the slope, and encourage more plant growth (Table.2) there than on
the steep part of the slope. Consequently, the factors forming the soil will differ from top to bottom,
and different soils will develop (Molloy, 1998). As per soil catena different soil profiles occur due to
slope variation and lithology (Table.2) as well as climate. Soil Catena generally takes place from the
top to the bottom of the slope. “A soil catena consists of a sequence of soil profile whose
characteristics are determined mainly by the varying topographic and drainage conditions under
which they are formed (Thornbury, 1954).



12 INDIAN JOURNAL OF LANDSCAPE SYSTEMS AND ECOLOGICAL STUDIES VOL. 42

Fig.3 Soil geomorphic model
Source : Prepared by the author based on various published literatures.
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Table 2. Relief, Slope Vs. Soil Catena

Slope Type Slope Character Drainage Soil Process

Upper slope Steeper Well drained Thin stoney High role of erosion
dry immature surface runoff.

Middle slope Gentle Medium drained Thick Erosion and
weathering

Lower slope Almost flat Poorly drained Very thick peat/ Deposit
foothill alluvial

Source: Prepared by the author

Land use Land Cover

LULC classification is done using remote sensing data with the help of image processing
software. Reflectance of object plays as a determining factor for identification of different land use
(LU) and land cover (LC) categories. Vegetation and water content are two important factors of
different LU and LC classes. Six broad LULC categories have been selected for LULC mapping
(Figure.5). Some band rationing techniques also have been used for support of LULC categories.
Authentication of LU and LC categories can be checked by analysis of vegetation (NDVI) and
water (NDWI). Land surface temperature (LST) is also very essential for the identification of different
types of LULC attributes. Different types of LULC categories can be easily identified by reflectance

Fig.4 Conceptual diagram of soil catena with elevation and slope
Source : African geography blog geography materials. BlogSpot.com
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of heat from their bodies. LST of dense forest area is less than the bare or exposed soil ground.
LULC categories of the foothill pediment area of the hills are classified by analysis of band information
of satellite data (Table.3).

Table.3 Comparison between LULC categories, NDVI, NDWI, LST

LULC categories NDVI values NDWI values LST values

Dense forest 0.38-0.46 > 0.15 16 °C-18°C

Moderate forest 0.33-0.38 0.10-0.15 16 °C-18°C

Forest 0.28-0.33 0.10-0.15 18°C-20°C

Scattered vegetation 0.20-0.28 0.05-0.10 18°C-20°C

Current fallow 0.06-0.15 0.01-0.05 20°C-22°C

Agricultural land 0.15-0.20 0.05-0.10 16°C-18°C

Water 0.00-0.06 > 0.15 24°C-27°C

Source : Prepared by the author.

Fig.5 Land use and land cover map of Biharinath hill

Source : Prepared by the author.
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Soil Geomorphology and LULC

Spatial organization of different LULC attributes of the study area are dominated by different
pedological and geomorphological characters. Hilly area is associated with dense forest (Figure 6).
Sandy loam is common soil texture in this area where SOM is about 2.3 to 2.7 percent with 1.3
percent HM. Acidity (pH) and salinity of dense forest area ranges between 6.5 to 7.1 and 39.8 to
71.3 µ¨/cm. Moderate forest and scattered vegetation have been observed at the elevation between
150 to 250 m. Where slope ranges between 10° to 20°.SOM of this area increases by 1.50 to 2.60
percent when HM is increased up to 1.38 to 4.76 percent. Here soil is slightly acidic in character (6.9
-7.37) and salinity ranges between 43.5 to 54.3 µ¨/cm. Fallow, current fallow and agricultural land,
scattered vegetationare very common at the foothill area of the Biharinath hill. Less than 150m
elevation and 5° slope was the criteria for delineation of the foothill area. Foothill area hassandy
clay and sandy clay loam soil texture with .77 to 2.84 percent SOM.HM of the foothill is less than
1.62 to 4.31 percent with slightly acidic soil.

Soil Geomorphic Units

Explanation of soil geomorphological configuration follows structural evolutionary historical
approach. Soil geomorphic units are a combined result of landscape and pedogenic process over a
longtime. Combination between soil water and gravity event plays an important role for formation
and development of soil geomorphic unit. It depends on topography (elevation) and morphology
(slope) of the area. Different sloped area is associated with significant soil geomorphic properties.
Soil geomorphic unit is comprised with soil catena, pedon, poly-pedon, state and intensity of
pedogenesis. Climate, land surface system etc. Land surface processes and soil formation are
deeply interrelated to each other in the natural environmental system. Soil geomorphological unit
produces complex and coherent relation between pedogenesis and geomorphology. There is a
significant interaction between element of soil and landform system. Identified of soil
geomorphological unit can be done through soil catena model. The model of soil catena involves
water and particle movement through geomorphological (surface runoff, sub-surface run off) and
pedogenesis process (infiltration, percolation) (Fig.4) (Table.2).

Concept of slope segment is very important for identification and interpretation of soil
geomorphic units. “Slope can be divided into three segments each of which reflects a homogeneity
in pedogeomorphic association. Each of such segments represents a land unit” (Chatterjee & De,
2009). Unique segment of the slope has been considered as soil geomorphic unit. In the present
study four soil geomorphic units have been identified. Soil geomorphic units of Biharinath hill is
based on segments of slope (unit-I-Concave slope; unit-II- Free face slope; unit-III-Rectilinear
slope; unit-IV-Concave slope/foot slope) (Table.4). Character of pedogeomorphic unit depends on
geometry of the slope, rate of weathering and denudation and amount of residual produced by
denudation, micro relief, surface and sub-surface water activity, soil texture and other properties,
vegetation and pedogenesis. Suitable land use land cover pattern will be determined by the
characteristics of soil geomorphological unit of the area.
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Fig.6 Transect chart showing relationship between pedogeomorphological character and land use
land cover  of Riharinath Hill area.

Source : Prepared by the author based on field survey.
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Table.4 Character of soil geomorphic units

Parameters Soil geomorphic Soil geomorphic Soil geomorphic Soil geomorphic
Unit-I Unit-II Unit-III Unit-IV

Topography Maximum Escarpment Almost flat Minimum
elevation elevation

Slope segment Convex Free face Rectilinear Concave

Texture Sandy loam Sandy loam Loamy Fine Sandy Clay
Sand Loam

Hygroscopic Low Maximum  Medium Maximum
moisture (%)

Organic matter (%) High Medium High Low-Medium

pH Neutral Slightly alkaline Neutral Neutral

Salinity Medium Low Medium High

Nitrate Nitrogen High High Very low Medium- Very low

Ammonical Low Low Low Low
Nitrogen

Phosphorous Low Medium- Very low Very low High

Potassium Very high Very high Medium Low

LULC Dense forest Moderate forest Scattered Agriculture,
Fallow

Source : Prepared by the author.

Discussion on Findings

Soil of the study area is an example ectodynamorphic soil. Soil texture of this area is extremely
influenced by the siliceous types of parent material and resuttant sand dominated soil texture.
Important soil geomorphological factors are parent material, vegetation, time and process. Topography
plays an important role in the soil forming process. Here topography act as a genetic factor. Depth
and maturity of soil profile depends on slope and elevation. Less sloped foothill area is associated
with thick alluvial soil with rich of minerals. Soil catena of the study area is developed on uniform
parent material. Here topography influences nature and character of surface soil. Slope influences
drainage condition as well as moisture balance in the soil profile. Soil down to the hillslope is rarely
uniform in character. Soil eroded from the top of the hill area tends to accumulate near the bottom
foothill pediment area. Relationship between soil and topography can be easily understood by
layers of soil profile (two dimensional soil). Percentage of sand increases with increase of elevation.
Percentage of hygroscopic moisture and soil organic matter increases with increase of elevation.
The pH is increasing with increase of elevation. Soil salinity decreases with increase of elevation.
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share of sand increases with increase of slope. Sand has been arrested by surface vegetation.
Forest cover is less in the escarpment area. Percentage of silt, clay and hygroscopic moisture are
less in the escarpment area. Proportion of soil organic matter, amount of pH and degree of salinity
are high in steep sloped escarpment area.

Land use and land cover depends on soil character. Less sloped elevated area is associated
with dense forest. Escarpment area is associated with grass land and scattered vegetation. Foothill
pediment area has gentle slope. This area is bearing the signature of scattered vegetation, bare soil
ground and agriculture land. Agricultural activity is only concentrated in the foothill area. Considering
the overall soil geomorphological characteristics of the area it may be concluded that the hill tops
need to be conserved and used for development of tourism. Foot hill area can be used for scientifically
managed agricultural activities and agro-forestry. The hill area is associated with forest. This area
needs to be regulated for optimization of land and it can be used for generation and utilization of
vegetation and wildlife resources. Foot hill area can be used for agricultural practice in a scientific
way, and development of forestry. It needs to put greater emphasis on utilization of land.

Conclusion

Foothill area can become much resourceful with the help of proper land use planning and
monitoring and weather forecasting. Rainfall prediction is very important for this area. Because
rainfall is the main source of water for agriculture and natural vegetation in this hill area. According
to slope and soil character it is better to practice terrace cultivation method in the foothill area for
agriculture. Step cultivation can play dual role. It can check soil erosion and increase agricultural
productivity. Leguminous crops should be introduced in the foothill cultivation system to ensure
increase of soil moisture and valuable nutrients for plant growth. Afforestation and conservation of
new plant are required in the hill region. Stabilization of slope is only possible with the growth of
vegetation. It can also enrich soil depth and its quality.
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Performance of Village Panchayat in Rural Development:
A Study in West Bengal

Balai Adhikary1* and. Krishna Chandra Rath2

Abstract : Panchayati Raj is the invention in post-Independent India. In three tier Panchayat Raj systems
Village Panchayat is in lowest level and responsible for all types of developmental works in a Panchayat area.
This study reveals the performance of Village Panchayat in rural development and highlight the disparity in
Village Panchayat performance in rural development. The performance of Village Panchayat in rural development
is varied from place to place and disparity in development is the common phenomenon in the entire geographical
area. Both secondary and primary data have been considered here, and total sample size is two hundred and
fifty. Considered ten samples from each block, samples are selected through random sampling method. Statistical
methods include Calculation of percentage, ratio measurement, Performance index (PI), average for index
generation and Village Panchayat Performance measurement. The performance of Village Panchayat in rural
development are categorized into four classes like  very good, good, moderate and low on the basis of
Performance Index. The work may be implemented for the measurement of Village Panchayat performance in
rural development in any part of the country and may be helpful for rural development and reducing the
disparities in development.

Keywords : Village Panchayat, Performance index, Development, Disparity.

Introduction

India is a rural dominated country and Panchayati Raj plays important role in its rural
development. In India three tier Panchayat Raj system prevails and each tier has particular functions
(Aiyar, 2002). Panchayati Raj is the miracle of democracy and an extensive activity in the age of
globalization in India (Aiyar, 2007). In West Bengal three Panchayati Raj system functional
(Bandyopadhyay, 1985). Local people participate in the work of Village Councils through the
participation in the Village Constituency meeting and people assess the development work of the
village (Ghatak and Ghatak, 2000). Village Panchayat has many types of development related  works
such as agriculture, irrigation, animal resource development, women and child development, social
welfare, education, health, drinking water, village roads, rural infrastructure, rural industry, rural
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electrification, etc. ( MRD, GoI, 1994). Socio-economic development of local people depends on the
local Panchayat (Adhikary and Chakraborty, 2014). Many schemes have been launched by the
Government of India for the development of rural livelihood of the villages. In many cases the
schemes have been implemented properly but in many cases the scenario is opposite. Outcome and
output of many scheme for the betterment of rural quality of life is the waste expenditure (Pant,
2007). Panchayati raj plays dominant role for rural livelihood development and main functions of the
Panchayati raj bodies include development of cooperative institutions, help to the weaker section
of the society, proper utilization of local resources, enhancing the agriculture production etc (Grewal,
1987). Sustainable rural development means development of rural quality of life of the small, marginal
farmers and agricultural labourers development of rural infrastructure like road, drinking water,
school, health, etc. ( Verma, 2005). Village Panchayat plays dominant role for rural livelihood
development in West Bengal also and responsible for enhancing rural quality of life through
developmental programmes in rural areas implemented by the Village Panchayat (Singh, 1986).
Cooperative societies are the important platforms for the rural development and need all types of
cooperative societies for the development of rural area (Rathod, 1992). Inter-regional and intra-
regional disparity of rural development is a common phenomenon in rural West Bengal. Disparities
in facilities and services comprise of educational institute, health centre, drinking water, cooperative
societies, electricity supply, black topped and concrete roads (Adhikary and Chakraborty, 2012).
Quality of rural livelihood depends on the availability of rural infrastructure like school, drinking
water, health centre, roads, cooperative societies, electricity supply, etc. ( Bulus and Adefila, 2014).

In West Bengal in three tier Panchayati Raj systems like Village Panchayat, Block office and
Zilla Parishad; Village Panchayat belongs to the lowest level, block Panchayat belongs to intermediate
level and Zilla Parishad belongs to the highest level. Village Panchayats directly have contact with
the rural peoples and implemented the all types of developmental schemes and work in the village
area. But the performance of Village Panchayat in rural development varies from place to place in
the entire geographical area. So the disparity in the performance of Village Panchayat and level of
rural development is very common in the state of West Bengal.

In every Village Panchayat in West Bengal there are five mandatory subcommittees namely
agriculture and animal resource development, education and public health, women and child
development and social welfare, industry and infrastructure, finance and planning. Village Panchayat
prepares the village wise development plan according to the demand of local people, on priority
and need based approach. People in village area participate in the developmental works of the
village through the participations in the Gram Sansad and Gram Sabha meetings. People give
suggestions, guidance and assess the developmental work of the Village Panchayat in the entire
Panchayat area. Through this process participatory planning prevails in the village area in rural
West Bengal. But in many areas of the district peoples’ participation in the Panchayat work is low
and participatory planning process arises many questions in public participations rate in the
development work of Village Panchayat. One of the important duties of Village Panchayat is to
ensure the public participation in the work of Village Panchayat and development done, beneficiary
selections from the weaker and rural poor with the active participations of local peoples in village
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area. But in the entire geographical area of the district the scenario of development work in village
areas is unplanned and haphazard; consequently disparity in development is a common scenario in
the study area.

The Study area

Purba Medinipur district in West Bengal has been chosen as the study area. In the district the
total number of community development blocks is 25 and total number of Village Panchayat is 223,
inhabited village 2932, Gram Sansad 2535, 11796 villages and total rural population of 4503161
persons (Census of India, 2011). The district has 25 intermediate Panchayat or block Panchayat and
one district Panchayat or Zilla Parishad.

Objectives

The specific objectives of the work are as follows-

To measure the performance of Village Panchayats in rural development.

To highlight the intra-district disparity of Village Panchayats’ performance in rural
development.

Database and Methodology

Census of India, 2011 and Office of the Panchayat and Rural Development Department, Purba
Medinipur district is the main sources of secondary data. Sample survey is the sources of primary
data. Primary data have been collected through sample survey from the entire geographical area
with 10 samples from each block area through random sampling method for a total sample size is
250. 15 variables have been taken to measure the performance of Village Panchayat in rural
development, these are - percentage of peoples’ participations in Gram Sansad and Gram Sabha
meetings, percentage of households’ access to irrigation facilities to practice agriculture during
winter, number of cooperative societies per 1000 rural population, average distance (Km.)  covered
by the local people to access safe drinking water, number of primary schools per 1000 rural population,
household average distance (Km.) from primary school, average distance (Km.) of ICDS (Integrated
Child Development Scheme) centre from household, average distance (Km.) of household from sub-
health centre, percentage of households benefitted by the MGNREGS (Mahatma Gandhi National
Rural Employment Guarantee Scheme), number  of average days’ work got by the local people
through MGNREGS, percentage availability of concrete road, percentage of population benefitted
by the IGNOAPS ( Indira Gandhi National Old Age Pension Scheme) and IGNWPS (Indira Gandhi
National Widow Pension Scheme)  out of total rural male and female populations, percentage of
mouzas electrified. Percent of people benefitted in IGNOAPS, IGNWPS of the rural male and female
population. For the beneficiary selection in  IGNOAPS scheme consideration has been made of the
poor old age group male peoples and in case of IGNWPS the poor widow age group female people
in the Panchayat area.
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Calculation of percentage, number of primary school available per 1000 rural population, number
of cooperative societies available per 1000 rural population, average distance covered by the local
people to access the different facilities and services, and  rank ordering either ascending or
descending  of the database according to the nature of data have been done. After ranking, preparation
of the total rank of the all variables of each block followed by calculation of the Performance Index
(PI, Table 3). After calculation of the Performance Index value, calculate the mean of Performance
Index of the entire district and categorized the blocks into two groups have been done. Then
calculation of the mean of each group and categorized the each group into two groups and four
categories is prepared for analysis and inferences. The performance level of Village Panchayat in
rural development has been categorized here as very good, good, moderate and low, on the basis of
the mean Performance Index ( PI).

The following calculation and index have been generated for the analysis and interpretation.

1. No. of cooperative societies per 1000 rural pupulation

No. of Cooperative societies 1000
Total Rural population

= ×

2. No of primary school per 1000 rural population

No. of primary school 1000
Total Rural population

= ×

3. Percent of people benefitted by the IGNOAPS

Number of people benefitted 100
Rural male population

= ×

4. Percent of people benefitted by the IGNWPS

Number of people benefitted 100
Rural female population

= ×

5. Performance Index (PI), PI= Σ (Rank of X1 + X2 + ……..X15) / N

Where, PI= Performance Index; N= Number of variables considered; X1, X2, …..X15 = Indicate
the variables

Finally the Village Panchayat performance zonation map has been prepared for the level of
rural development with the help of ArcGIS Software for proper analysis and inference.

Results and Discussions

The entire analysis takes into account 15 variables. These are :  X1 – Percentage of peoples’
participations in Gram Sansad Meetings, X2- Percentage of peoples’ participations in Gram Sabha
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Table 1:  Data Sheet of the Sclected Variables

Sl. No. CD Blocks X1 X2 X3 X4 X5 X6 X7 X8

1 Tamluk 90 90 80 0.29 0.017 0.70 0.595 0.585

2 Sahid Matangini 80 80 100 0.20 0.128 0.61 0.480 0.490

3 Kolaghat 30 30 57.14 0.19 0.193 0.64 0.510 1.580

4 Panskura-1 30 30 11.11 0.18 0.029 0.64 0.660 0.550

5 Moyna 70 70 00 0.22 0.132 0.69 0.700 0.890

6 Nandakumar 50 50 00 0.15 0.340 0.62 2.000 1.450

7 Chandipur 90 90 100 0.30 0.460 0.68 0.900 0.800

8 Mahishadal 50 50 100 0.22 0.100 0.64 0.460 0.410

9 Nandigram-I 40 40 11.11 0.19 0.195 0.60 0.550 0.405

10 Nandigram-II 100 100 10 0.26 0.310 0.80 1.150 1.050

11 Sutahata 50 50 50 0.37 0.240 0.72 0.470 0.265

12 Haldia 80 80 20 0.41 0.230 0.59 0.450 0.430

13 Patashpur-I 30 30 100 0.41 0.222 0.96 0.880 1.070

14 Patashpur-II 80 80 100 0.42 0.118 0.49 0.347 0.370

15 Bhagawanpur-I 10 10 100 0.51 0.072 0.71 1.080 0.470

16 Egra-I 20 20 75 0.27 0.401 0.63 0.670 0.750

17 Egra-II 80 80 100 0.40 0.200 0.62 0.700 0.800

18 Khejuri-I 80 90 10 0.51 0.375 0.80 2.500 0.955

19 Khejuri-II 30 30 100 0.24 0.191 0.65 0.100 0.830

20 Bhagawanpur-II 50 50 100 0.61 0.320 0.80 1.050 0.820

21 Ramnagar-I 80 90 100 0.37 0.165 0.78 0.780 0.640

22 Ramnagar-II 00 00 75 0.35 0.406 0.74 1.55 1.75

23 Contai-I 40 40 30 0.48 0.790 0.79 0.780 0.420

24 Deshapran 50 50 11.11 0.35 0.330 0.68 1.250 0.730

25 Contai-III 80 80 00 0.42 0.790 0.84 1.035 0.750
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Continuing………….

Table 1:  Data Sheet of the Selected Variables

Sl.No. CD Blocks X9 X10 X11 X12 X13 X14 X15

1 Tamluk 1.900 90 22 42.86 3.22 1.66 100

2 Sahid Matangini 2.780 100 19 00 2.00 1.70 94.25

3 Kolaghat 1.540 50 52 46.15 1.85 2.38 100

4 Panskura-1 2.550 50 59 00 2.00 2.21 98.79

5 Moyna 1.750 70 36 100 2.25 2.44 100

6 Nandakumar 2.400 90 13 00 1.28 1.78 100

7 Chandipur 1.600 90 20 25.93 2.75 2.14 99.12

8 Mahishadal 2.500 50 15 27.59 2.45 1.63 98.67

9 Nandigram-I 2.500 70 27 52.63 3.31 1.81 100

10 Nandigram-II 1.800 90 35 40.91 3.37 2.25 100

11 Sutahata 1.900 60 37 56.25 1.79 1.75 98.77

12 Haldia 2.600 90 48 100 2.41 2.65 95.83

13 Patashpur-I 1.500 80 20 00 1.52 1.80 97.14

14 Patashpur-II 2.300 60 21 44.44 3.38 2.24 96.02

15 Bhagawanpur-I 1.650 40 25 50 2.69 2.26 99.40

16 Egra-I 1.750 60 07 5.88 4.41 1.36 93.23

17 Egra-II 1.000 50 09 13.64 2.18 1.62 100

18 Khejuri-I 2.800 70 21 15.79 1.71 1.68 100

19 Khejuri-II 1.300 90 14 26.32 4.07 1.53 95.96

20 Bhagawanpur-II 3.000 70 66 80 2.25 1.89 100

21 Ramnagar-I 1.200 90 74 30.30 3.97 0.96 94

22 Ramnagar-II 3.000 70 01 00 2.15 1.20 97.81

23 Contai-I 3.300 100 28 57.89 2.64 2.81 98.22

24 Deshapran 1.300 100 36 22.73 2.98 1.56 97.63

25 Contai-III 2.280 80 27 41.67 3.16 1.62 100

Source: Computed from Primary Survey, 2018
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Table 2:    Ranking of performance on the basis of data in table 1

Sl.No. CD Blocks X1 X2 X3 X4 X5 X6 X7 X8 X9

D.O A.O D.O A.O

1 Tamluk 2.5 3.5 11 15 1 11 9 10 12.5

2 Sahid Matangini 7 8 5.5 21 6 22 6 8 21

3 Kolaghat 20.5 20.5 14 22.5 10 17 7 24 19

4 Panskura-1 20.5 20.5 19 24 2 17 10 9 18

5 Moyna 11 11 24 19.5 7 12 12 19 9.5

6 Nandakumar 14 14 24 25 19 20.5 24 23 16

7 Chandipur 2.5 3.5 5.5 14 23 13.5 17 15.5 7

8 Mahishadal 14 14 5.5 19.5 4 17 4 4 17.5

9 Nandigram-I 17.5 17.5 19 22.5 11 23 8 3 17.5

10 Nandigram-II 1 1 21.5 17 16 4 21 21 11

11 Sutahata 14 14 15 10.5 15 9 5 1 12.5

12 Haldia 7 8 17 7.5 14 24 3 6 20

13 Patashpur-I 20.5 20.5 5.5 7.5 13 1 16 22 5

14 Patashpur-II 7 8 5.5 5.5 5 25 2 2 15

15 Bhagawanpur-I 24 24 5.5 2.5 3 10 20 7 8

16 Egra-I 23 23 12.5 16 21 19 11 13.5 9.5

17 Egra-II 7 8 5.5 9 12 20.5 12.5 15.5 1

18 Khejuri-I 7 3.5 21.5 2.5 20 4 25 20 22

19 Khejuri-II 20.5 20.5 5.5 18 9 15 1 18 3.5

20 Bhagawanpur-II 14 14 5.5 1 17 4 19 17 23.5

21 Ramnagar-I 7 3.5 5.5 10.5 8 7 14.5 11 2

22 Ramnagar-II 25 25 12.5 12.5 22 8 23 25 23.5

23 Contai-I 17.5 17.5 16 4 24 6 14.5 5 25

24 Deshapran 14 14 19 12.5 18 13.5 22 12 3.5

25 Contai-III 7 8 24 5.5 24.5 2 18 13.5 14

                                                                                                                                         Continuing………

Source: Prepared from table 1            Note :   D.O. – Descending order,       A.O.-Ascending order
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Table 2:    Ranking of Performance on the basis of data in table 1

Sl.No. CD Blocks X10 X11 X12 X13 X14 X15

D.O

1 Tamluk 7 14 10 7 17 5.5

2 Sahid Matangini 2 19 23 19.5 15 23

3 Kolaghat 22.5 4 8 21 4 5.5

4 Panskura-1 22.5 3 23 19.5 8 13

5 Moyna 15 7.5 1.5 15.5 3 5.5

6 Nandakumar 7 22 23 25 12 5.5

7 Chandipur 7 17.5 16 10 9 12

8 Mahishadal 22.5 20 14 13 18 15

9 Nandigram-I 15 11.5 6 6 13 5.5

10 Nandigram-II 7 9 12 5 6 5.5

11 Sutahata 19 6 5 22 14 14

12 Haldia 7 5 1.5 14 2 22

13 Patashpur-I 11.5 17.5 23 24 12 19

14 Patashpur-II 19 15.5 9 4 7 20

15 Bhagawanpur-I 25 13 7 11 5 11

16 Egra-I 19 24 20 1 23 25

17 Egra-II 22.5 23 19 17 19.5 5.5

18 Khejuri-I 15 15.5 18 23 16 5.5

19 Khejuri-II 7 21 15 2 22 21

20 Bhagawanpur-II 15 2 3 15.5 10 5.5

21 Ramnagar-I 7 1 13 3 25 24

22 Ramnagar-II 15 25 23 18 24 17

23 Contai-I 2 10 4 12 1 16

24 Deshapran 2 7.5 17 9 21 18

25 Contai-III 11.5 11.5 11 8 19.5 5.5

Source: Prepared from table 1    Note :  D.O. – Descending order, A.O.-Ascending order
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PI= Σ( Rank of
X1+X2+
……..X15) / N

Where, PI=
Performance Index

N = Number of
variables
considered

X1, X2, …..X15 =
Indicate the
variables

ΣX
N

Table 3:  Table of Performance Index (PI)

Sl. CD Blocks Total rank = ΣΣΣΣΣ (Rank Performance Mean
No. of X1 +X2+…..X15 ) Index ( PI) of  PI

1 Tamluk 136 9.07

2 Sahid Matangini 206 13.73

3 Kolaghat 219.5 14.63

4 Panskura-1 229 15.27

5 Moyna 173 11.53

6 Nandakumar 274 18.27

7 Chandipur 173 11.53

8 Mahishadal 202 13.47

9 Nandigram-I 196 13.07 Mean

10 Nandigram-II 158 10.53 =

11 Sutahata 176 11.73

12 Haldia 158 10.53

13 Patashpur-I 218 14.53

14 Patashpur-II 149.5 9.97 = 13.032

15 Bhagawanpur-I 176 11.73

16 Egra-I 260.5 17.37

17 Egra-II 197.5 13.17

18 Khejuri-I 218.5 14.57

19 Khejuri-II 199 13.27

20 Bhagawanpur-II 166 11.07

21 Ramnagar-I 142 9.47

22 Ramnagar-II 298.5 19.9

23 Contai-I 174.5 11.63

24 Deshapran 203 13.53

25 Contai-III 183.5 12.23

Σ 325.8

Source: Computed from table 2 by the authors
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Table 4: CD Blockwise performance of the Village Panchayats

Mean PI Performance CD Blocks Block rural Percentage of
value level population, rural

2011 population

Below Very good Tamluk, Nandigram –II, Haldia, 760043 16.88
10.92 Potashpur-II, Ramnagar-I

10.92 to Good Moyna, Chandipur, Sutahata, 1259189 27.96
13.032 Bhagawanpur I and II, Contai I and III

13.032 to Moderate Sahid Matangini, Kolaghat, Mahishadal, 1614411 35.85
14.98 Nandigram-I, Potashpur-I, Egra-II,

Khejuri-I and II, Deshapran

Above Low Panskura I, Nandakumar, Egra-I, 869518 19.31
14.98 Ramnagar II

Σ 4503161

Source: Computed from table 3 and Census of India, 2011

Meetings, X3-Percentage of households’ access to irrigation facilities to practice agriculture during
winter, X4- Number of cooperative societies per 1000 rural populations, X5- Average distance (in
Km.) covered by the local people to access safe drinking water, X6- Number of primary school per
1000 rural population, X7- Average distance (in Km.) of households from primary school, X8- Average
distance (in Km.) of ICDS centre from households, X9- Average distance (in Km.) of households
from sub health centre, X10- Percentage of households benefitted by the MGNREGS , X11- Number
of average days got work by the local people through MGNREGS, X12- Percentage availability of
concrete road, X13- Percentage of population benefitted by the IGNOAPS out of total rural male
population, X14- Percentage of population benefitted by the IGNWPS out of total rural female
population, X15- Percentage of mouza electrified.

The measurement of Village Panchayat performance in rural development reveals that in Tamluk,
Nandigram –II, Haldia, Potashpur-II, Ramnagar-I block area the situation is very good ; good in
Moyna, Chandipur, Sutahata, Bhagawanpur I and II, Contai I and III; moderate in Sahid Matangini,
Kolaghat, Mahishadal, Nandigram-I, Potashpur-I, Egra-II, Khejuri-I and II, Deshapran;  and low in
Panskura I, Nandakumar, Egra-I, Ramnagar II blocks. Performance of Village Panchayat in rural
livelihood development in the Purba Medinipur district is very good in 20 %, good in 28 %,
moderate in 36 %, and low in 16 % blocks. Out of 25 community development blocks, five blocks
belong to very good, seven blocks belong to good, nine blocks belon to moderate, and four blocks
belong to low categories of performance level of Village Panchayat in rural development.

Rural population i.e. 869518 (19.31 % peoples) suffer by the low performance of Village
Panchayat in development of rural areas of the Purba Medinipur district and Panskura-I, Nandakumar,
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Fig. 1: Performance of Village Panchayats in rural development

Source: Prepared from table 4 by the authors
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Egra-I, Ramnagar-II blocks comes under the deprived zone in rural development. The livelihood of
the people in the four blocks is also adversely affected for the low rate of performance of Village
Panchayats. Only 16.88 % and 27.96 % rural peoples are affected by the very good and good
performance of Village Panchayat in the process of rural development. The livelihood and quality of
rural life is better in those 13 blocks in the entire district area. Rural people (35.85%) in the study
area are affected by the moderate performance of Village Panchayats in rural development. So the
Blockwise disparity exists in the entire district in performance of Village Panchayat and near about
20% of rural people in the district area depend their daily life with low rate of rural infrastructural
development, deprivation of oppurtunity and facilities in their localities.

Many factors are also responsible here for betterment of performance and low rate of
performance such as geographical location, site and situation, soil character, market location, historical
importance, industrial location, funding oppurtunity, political biasness, knowledge of panchayat
regarding development work, accessibility and connectivity of villages, local demands, local people’s
consciousness regarding their development work, policy of the state government, and mentality of
local people. The analysis reveals that performance level of Village Panchayat regarding the
development of rural quality of life in the Purba Medinipur district belongs to moderate category,
because out of 25 community development 9 blocks reveal moderate performance level of Village
Panchayat in rural development and the maximum percentage of rural people (35.85% rural population,
with 1614411 total population) affected by the moderate performance in the entire geographical
area.

It is also found that Village Panchayat is the important and the base of three tier Panchayat raj
systems in West Bengal and plays dominant role for rural livelihood development. Performance of
Village Panchayat in rural development varied from block to block and disparities in performance
regarding the development of rural areas are the common characteristics in the entire Purba Medinipur
district. Village Panchayat performance in the Purba Medinipur district are better, because out of 25
community development blocks only four blocks namely Panskura –I, Nandakumar, Egra-I and
Ramnagar –II reveals the low rate of performance of Village Panchayat  in the development work of
village area.

Conclusion

CD Blockwise variation of Village Panchayat performance in development of rural areas and
disparity is the common phenomenon. So need based, demand based, problem based and priority
based plan preparation is essential to reduce the disparity in Village Panchayats’ performance. Need
more focused on the attendance of the local people in the Gram Sansad and Gram Sabha meetings
and emphasis should be given on the local peoples suggestions during the time of village
development plan preparations. The said process enhances the participatory planning systems in
the area. Village Panchayat must consider the population distribution and density, geographical
scenario of the village, caste and religion characteristics of village people, accessibility and
connectivity of the villages, distributions of households in the village, priority of the development
works during the time of village development plan preparations and implementations. Village
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Panchayat may consider the Gram Sansad wise village development plan instead of one generalized
annual action plan for one Panchayat area. The process will be helpful for the proper distributions
of village development scheme and fund, and to reduce the disparity.  If the government, either
central and state, or both, arrange proper remuneration to the members of village Panchayat, the
involvement of those people will increase  and performance of Village Panchayat in rural development
may be improved in future.
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An Assessment of Infrastructure and Livelihood Conditions
of the Slum Dwellers: A Case Study of Siliguri, West Bengal

Debasree Bhadra*

Abstract : The contemporary era of urbanization and globalization has no doubt been the harbinger of growth
and socio-economic development that attracts the poor from the rural areas to migrate to the cities, but are at
the same time an ominous prelude to urban poverty and inequality.The most charlatan fact is that the rural
folks migrate to the city in search of a better standard of living, but contrary to such notion, they are actually
denied the very basic rights of human sustenance in the city owing to their economic weakness. Such structural
factors coupled with the incapacity of government to tackle the urban immigration problem have, with the
progress of time, brewed up numerous slums and squatter settlements (United Nations 2006). Siliguri, the
principal city in the northern region of West Bengal, has experienced rapid growth in the last two decades and
the growth is expected to continue in future as well but the expansion of urban infrastructural facilities has
failed to keep pace with the rapid increase in population growth of the city. So it’s unique and strategic location
can no longer guarantee the continuation of the past trend and it’s primacy in the region especially in
restricting the growth of slums. Like many other cities, slums in Siliguri are also the most neglected part where
housing and living conditions are very poor. In the present paper the author has tried to examine the existing
urban infrastructure scenario in the selected slum areas of Siliguri Municipal Corporation and has assessed
the problems and miseries faced by the slum dwellers. Furthermore from the evidences and data collected
through primary survey the author has made an attempt to find out the level of satisfaction of the slum dwellers
regarding their livelihood conditions and at the same time certain suggestions are also been specified in order
to bring about improvement in the life of the poor dwellers.

Keywords : Infrastructure, Livelihood conditions, Slums, Siliguri Satisfaction Index.

Introduction

As per 2011 census, approximately 30% of total population of India is residing in urban areas
and it is expected to reach 40% by the year 2050. In certain ways, the story of infrastructure is the
story of civilization. As people began to civilize, literally to “gather in cities,” they needed constructed
facilities — infrastructure. Infrastructure can be defined as, the physical facilities which move
people, goods, commodities, water, waste, energy and information to support human activities and
can be considered as a yard stick of socio-cultural development of a nation which has become an
important index of any developing country.
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The development always accompanies certain demands on the resources and these demands
have to be met by proper planning and prioritization of the various development needs so that
adequate levels of infrastructure and services are provided that will promote social and economic
opportunity for all. Urbanization has become a global phenomenon and most of the Indian cities are
now facing various problems as a result of unplanned and sporadic growth. The migrants to the
city are actually denied the very basic rights of human sustenance owing to their economic weakness.
Such infrastructural factors coupled with the incapacity of government to tackle the urban immigration
problem have brewed up numerous slums and squatter settlements.

Review of the published literatures

In a study Deshmukh (2013) has assessed slum dwellers’ access to basic amenities in Dharavi
and found that more than 85% of the people live in one room and lack, basic amenities, making them
vulnerable to different kinds of diseases. In another study Ali and Jaidul Islam (2015) are of the
view that slums constitute an important part of the entire urban community and its dwellers also
constitute a significant portion of urban population. In their study based on 100 surveyed slum
households in Topsia (Ward no. 66) of KMC, it has been revealed that the households portray a
pathetic picture with reference to their land tenure status, housing type, fuel used for cooking, in-
house bathroom facility, garbage disposal mode and the like. Therefore, this clearly reflects that
although slums constitute an important part of the urban community, proper development actions
pertaining to their living, economic and social conditions has not been taken into account with
time.

Biswas-Diener and Diener (2001) conducted a study based on several measurements of
subjective well-being. Participants (n = 83), residents of Calcutta, India, represented three populations:
slum dwellers, sex workers living in brothels, and homeless individuals living on the streets. The
research was based on an interview followed by SWLS (Satisfaction With Life Scale) and then the
subjects were asked to rate their satisfaction with 12 life domains (material resources, friendship,
morality, intelligence, food, romantic relationship, family, physical appearance, self, income, housing,
and social life). On average, the respondents scored slightly negatively on measures of life
satisfaction. Besides, life satisfaction was strongly correlated with income. This result supports the
hypothesis that income can have a large impact on SWL at the lowest levels. Differences were
noticed between the three sample groups, with the slum dwellers scoring the highest on life
satisfaction. It is important to note, that despite the low overall life satisfaction scores, the participants
fell into the positive (satisfied) range with all nine of the specific life domains (Biswas-Diener&
Diener, 2001). This may lead to the conclusion, that even while being in a really difficult situation,
participants can still maintain satisfaction.

Even though one might assume, that the overall quality of life of slums dwellers is low, it does
not necessarily have to be the truth (Biswas-Diener & Diener, 2001). For any significant analysis, it
is important to investigate, which specific areas are evaluated with the lowest scores, which might
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help for future intervention plans (either governmental or private). If the interventions would aim
the aspects which slum dwellers are least satisfied with, they might feel significantly more satisfied
with relatively low costs involved. Thus, these extremely high rate of slum proliferation is an epic
prelude to the fact that the centre of poverty is gradually shifting from rural to the urban areas,
which has been further accentuated by insufficient urban infrastructure to contain the immigrating
population, ineffective housing schemes and the abysmally high population densities of the
metropolitan areas. The resultant effect is congestion in slum areas, lack of proper ventilation and
sanitation all struggling together to make slum life more wretched and deplorable.

In the study by Saravanakumar, Sivapragasam and Ravichandran (2018) on the various aspects
of Quality of Life like total literacy, female literacy, fuel for cooking, drinking water facility, drainage
facility, source of lighting, toilet facility, type of house, and work participation on the basis of
secondary data collected from the Census of India in 2011, which was measured using Composite
Index based on Quality of life was evaluated as good (score 19.01 – 20.25) for slums in following the
states respectively: Himachal Pradesh, Sikkim, Mizoram, Goa. Very poor quality of life (14.13 – 15.35)
was noted for: Chattisgarh, Chandigarh, Arunachal Pradesh, Jharkhand, Bihar and Odisha. Gujarat,
s quality of life was classified as poor, placed on 19th place with the score of 16.71.

For the city of Varanasi similar research was done by Jha &Tripathi (2014) whose results show
that simple conclusion on the quality of life of slums dwellers in specific cities should not be drawn
on the basis of the general report presented by Saravanakumar and colleagues (2018). However,
that report gives a brief idea of slums’ conditions in different states. Besides, data collected during
the census serve as a source of information for government, where and to which extent certain
facilities are needed.

Roy, (2008) in his study on the availability of basic amenities to the urban slums in Kolkata
shows that  being located in an urban area does not guarantee the availability of basic amenities,
and thus these areas are also vulnerable to various epidemics and disasters.

From the review of the above literatures it was highlighted that the study on various
infrastructural facilities plays an  important role and identification of the specific areas where more
interventions are required for preparation of satisfaction index which can help in overall development
of the slum people and their quality of life.

Siliguri: Urban Scenario

Siliguri, the “Gateway” of the North-Eastern states is one of the most important city in West
Bengal and is situated at the foothills of the Himalayas and on the banks of the river Mahananda.The
city falls under the jurisdiction of Siliguri Municipal Corporation (SMC) having a total area of about
4.2 sq.km.Due to rapid growth and urbanization experienced by Siliguri in the last two decades, a
need was felt to ensure planned development of the region, and Siliguri Jalpaiguri Development
Authority (SJDA) was formed. All development in Siliguri Urban Area (SUA) which comprises
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Siliguri Municipal Corporation and adjacent urban areas are regulated by SJDA, which has an area
of 117.54 sq.km, out of which 68.90 sq.km. falls under Jalpaiguri district and remaining 48.64 sq. km.
falls under Darjeeling district.The SMC has 154 slum settlements and 35% of total population of
SMC area lives in slum areas.  Slums are mostly located along the River Mahananda, Fuleshwari
and Jorapani, on the railway lands and in the heart of the city near the railway station. Due to
ineffective development, control and regulations slums have developed on the river beds and on
the railway lands resulting in degrading urban environment and unhealthy living conditions.

Objectives

The present study mainly focuses on the livelihood conditions and existing infrastructural
scenario in the slums of Siliguri. The following objectives have been framed for the study:

To study the existing status of selected infrastructural scenario in terms of provision and
management within the slums of Siliguri.

To identify and to analyze the problems and issues relating to the selected infrastructures
in the slum regions of Siliguri.

To suggest an efficient and effective management system for improving the living conditions
of the slum dwellers.

Methodology and Data Base

The major focus of this paper has been oriented to a meticulous study of the existing
infrastructure availability and related living conditions of the slum population. For this purpose
primary survey across 20 surveyed slums of Siliguri Municipal Corporation spread over 12 wards
where the maximum concentration of slums were found was done. The slums were selected in such
a manner that they were located along the river course, railway line or in the centre of the city. For
the purpose of data collection, thirty households have been chosen randomly from each slum area
using a structured questionnaire.

For each of the slums existing living conditions and availability of basic urban amenities were
surveyed. The data for each of the selected amenities like house type, crowding index, quality of
water, drinking water facilities, toilet facilities, sewerage and garbage disposal, medical facilities,
street light and electricity facilities were studied and satisfaction index of the slum dwellers were
calculated on the basis of Hall, Yen and Tan (1975) method given below :

Satisfaction Index (S.I.) = (fs – fd)/ N

Where, fs = number of satisfied respondents; fd = number of dissatisfied respondents; N =
Total number of respondents. Based on the satisfaction index ranking of the slums have been done
by composite score of the satisfaction index value.
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Fig. 1: Surveyed Slums of Siliguri Municipality. Primary survey at household level conducted
in February, 2018.
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Slum Infrastructural Scenario in Siliguri

As a largely expanding city, the slums are mainly concentrated in those parts of Siliguri
Municipal Corporation which are highly congested like along the rivers Mahananda, Fuleshwari
and Jorapani, on the railway lands and in the heart of the city near railway town station. Owing to
the extremely high density of population in such alleys that circumscribes the slum households; the
dwellers are debarred from enjoying the very basic amenities of a proper livelihood. In tune with the
major objectives of this paper to delve into the infrastructural state of the slum areas and related
livelihood situations of the slum population, the following amenities have been considered for
analysis.

House Types

In the survey it was found that more than 76 per cent of the dwellings are kuccha and rest is
of semi pucca type.Slum dwellers are mainly non- agricultural labourer, auto rickshaw drivers,
rickshaw and van pullers, vendors and other informal sector workers. Quite a large number of the
slums dwellers covered under primary survey live in rented houses with monthly rent of Rs 300-600
in most cases. For rented slum households, the rent has hiked up to a great extent in recent decades
albeit with no incentive taken by the landlords for renovation.A vast majority of slum population
are daily wage earners who inexorably lack the capacity to construct proper dwellings.80% of the
slum dwellers are migrants from Bihar, Assam, West Bengal, Bangladesh and Nepal and 69% of
them are staying for more than20 years in the city. In the slums like Dharma Nagar (Kuli Para),
Ambedkar Colony/Harijan Bastee, Mahananda Colony, Miya Bastee,Gobra Bastee and Naya Bastee
where minority population is high have mostly kaccha dwelling units.

Crowding Index

As per the primary survey data, it has been found that most of the slum areas of Ward No. 1,
4, 5, 31, 34, 35, 46 and 47 have a high value of crowding index, with more than 4 persons staying in
a single room especially in the slum households of Mahananda Colony, Ambedkar Colony,
Durganagar Colony, Ganga Nagar Bastee, Miya Bastee, Sahid Colony, Gobra Bastee, Naya Bastee
and Mahamaya Colony. The situation is much worse for unregistered slums which have mushroomed
up along the railway lines and public lands and in such cases the inhabitants have not been
fortunate enough to receive the fruits of slum upgrading schemes of the SMC.

In-house Kitchen facility

Very few households have the facility for an interior kitchen. During monsoon they usually
shift their kitchen in the interior of the house and owing to lack of space, this further breed up
several problems. During water logged conditions, there have been incidences of several water
borne diseases like amoebic dysentery affecting the dwellers on account of cooking in the open.
The situation is much deplorable in such slums of Ambedkar Colony/Harijan Bastee, Mahananda
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Colony, Durganagar Colony, Miya Bastee, Manpari Bastee Gandhinagar Colony, Gobra Bastee,
Naya Bastee and Mahamaya Colony.

Drinking Water Facilities

Although rapid urbanization have acted as a major catalyst to the already depleting quality of
water in Siliguri city, it is quite disapproving to note that only 40% of the surveyed slums have
access to fresh drinking water. 68% of the slum population still depends on wells for water supply.
In most of the slums of central Siliguri there is facility for a community or municipality tap for every
25-30 slum households and the water quality is also better with daily supply duration of 8 hours or
more. However, most of the slums on the railway lands have poorer water quality which is brackish
in nature. The brackish nature of drinking water in such slums has called for numerous gastro-
intestinal problems.

Toilet Facilities

Sanitation facilities have improved due to ILCS (Integrated Low Cost Sanitation Scheme) and
now 80% of the slum population has access to safe mode of sanitation. Open defecation is followed
by 12.9% of the total population of the surveyed slums. Most of the slums along the river course
still practice open defecation and direct discharge of sewage due to lack of adequate number of low
cost sanitation.

Sewerage and Garbage Disposal

Most of the surveyed slums do not have adequate drainage and sewerage system like the
slums along Jorapani and Fuleshwari dispose waste water in the rivers without treatment, turning
them into nalas.Uncontrolled and haphazard throwing of solid waste, open defecation, direct
discharge of sewage due to lack of adequate number of low cost sanitation etc. are responsible for
polluting the river in the slum areas.

Medical Facilities

Most of the slum dwellers complained about the inadequate medical infrastructure, lack of
doctors and medicines. Since most of the slums are located along the nalas and big drains, they
become the sites for frequent garbage disposal thus creating a filthy ambience affecting the health
of the dwellers, especially females and children.

Street Light and Electricity Facilities

Slums like Prankrishna Colony,  Matangini Colony, Dharma Nagar (Kuli Para), Ambedkar Colony,
Kshudiram Colony, Subhash Nagar and Gouranga Pally have street light facilities. Rests of the
surveyed slums have partial street light connection. About 76% of the surveyed households have
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electricity connection but mostly are illegal or hooked from the electricity polls. Remaining households
mainly use firewood or kerosene to light up their house.

Slum Dwellers Satisfaction Status

To understand the satisfaction level of the slum residents’ satisfaction index was calculated
on the basis of Hall, Yen and Tan (1975) method. Based on the values of the satisfaction index

Table 1: Satisfaction Index of Surveyed Households in the Selected Slums of Siliguri

Name of the Housing Drinking Sewerage Street Light
Surveyed Slum Condition Water Toilet and Medical and Road

Facilities Facilities Garbage facilities Electricity Condition
Disposal Facilities

Dharma Nagar
(Kuli Para) – 0.17 0.20 0.50 -0.23 0.32 0.78 0.36

Ambedkar Colony/
HarijanBastee 0.26 0.26 0.50 0.33 0.22 0.89 0.31

Mahananda Colony 0.20 0.50 0.80 0.02 -0.25 0.59 0.34

Durganagar Colony -0.06 -0.40 0.20 -0.45 -0.36 0.48 0.21

Ganga Nagar 0.33 0.45 0.50 -0.39 -0.23 0.65 0.28

Prankrishna Colony -0.26 -0.40 -0.26 -0.27 -0.32 0.98 0.76

Matangini Colony -0.26 -0.50 -0.40 -0.25 -0.32 0.88 0.59

Miya Bastee 0.41 0.20 0.60 0.48 0.21 0.54 0.21

Surya Sen Colony 0.72 0.70 0.85 0.43 0.22 0.69 0.32

Sahid Colony 0.45 0.50 0.85 0.25 0.32 0.77 0.63

Kshudiram Colony 0.33 0.40 0.70 0.33 0.27 0.75 0.59

Subhash Nagar 0.22 0.40 0.50 0.26 -0.21 0.78 0.48

Gouranga Pally 0.17 0.20 0.40 -0.34 -0.29 0.77 0.46

Manpari Bastee -0.22 -0.20 0.33 -0.44 -0.55 0.43 0.32

Gandhinagar Colony 0.67 0.70 0.70 0.23 0.32 0.77 0.65

Laxmi Colony 0.70 0.85 0.75 0.37 0.25 0.61 0.42

Dasarath Pally 0.20 0.40 0.57 -0.21 -0.43 0.43 0.21

Gobra Bastee -0.25 0.20 0.50 -0.22 -0.21 0.41 -0.26

Naya Bastee -0.21 -0.20 -0.30 -0.22 -0.45 0.39 -0.21

Mahamaya Colony 0.50 0.70 0.70 0.32 0.27 0.76 0.55

Source: Computed by the author based in simple survey



NO. 1 AN ASSESSMENT OF INFRASTRUCTURE AND LIVELIHOOD CONDITIONS 41

Fig. 2: Satisfaction Index of the livelihood conditions of the surveyed slum dwellers of Siliguri
Source: Prepared by the author
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(Table 1) it is evident that the slum dwellers are facing several difficulties and hardship in their daily
life and this has further worsened their quality of living standard, social life, health conditions
making them much more vulnerable to different types of diseases thus augmenting the frustration,
poverty, mal-nutrition and crime within these regions of the city.

The author has then found the composite score of the satisfaction index to find out the most
satisfied dwellers about their living conditions in the slum thus depicting that the present scenario
of the infrastructure in these slums are comparatively better than other surveyed slums. From the
composite score it was found that the slums of Gandinagar Colony, Laxmi Colony, Surya Sen
Colony are comparatively better than the slums of NayaBastee, Durganagar Colony and Manpari
Bastee.

Table 2: Ranking of the Slums on the basis of Composite Score

Overall Z Value Overall Z Value
Slum Name of the of all Slum Name of the of all

Ranking Surveyed Slum Parameters Ranking Surveyed Slum Parameters

1st
Better Gandhinagar 4.04 XI Dharma Nagar 1.76

Condition Colony (Kuli Para)

II Laxmi Colony 3.95 XII Ganga Nagar 1.59

III Surya Sen Colony 3.93 XIII Gouranga Pally 1.37

IV Mahamaya Colony 3.80 XIV Dasarath Pally 1.17

V Sahid Colony 3.77 XV Prankrishna Colony 0.23

VI Kshudiram Colony 3.37 XVI Gobra Bastee 0.17

VII Ambedkar Colony/ 2.77 XVII Matangini Colony -0.26
Harijan Bastee

VIII Miya Bastee 2.65 XVIII Manpari Bastee -0.33

IX Subhash Nagar 2.43 XIX Durganagar Colony -0.38

X Mahananda Colony 2.20 XX Naya Bastee -1.20
Worst Condition

Source: Computed by the author

Name of the Slums: 1 = Dharma Nagar (Kuli Para), 2 = Ambedkar Colony/Harijan Bastee, 3 = Mahananda
Colony 4 = Durganagar Colony, 5 = Ganga Nagar, 6 = Prankrishna Colony, 7 = Matangini Colony, 8 =
Miya Bastee, 9 = Surya Sen Colony, 10 = Sahid Colony, 11 = Kshudiram Colony, 12 = Subhash Nagar,
13 = Gouranga Pally, 14 = Manpari Bastee, 15 = Gandhinagar Colony, 16 = Laxmi Colony, 17 =
Dasarath Pally, 18 = Gobra Bastee, 19 = NayaBastee, 20 = Mahamaya Colony
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Suggestions

At this juncture, it might be noted that since the mushrooming up of slums is a dynamic
process, it may be effectively reduced and even stopped with policies implemented by the
government. It is albeit true that the economic growth due to urbanization has not been effective
enough to wipe out poverty and inequality from the face of urban life, but it is not also fraudulent
enough to regard that urban growth and urban development has not progressed hand in hand.
Therefore, such issues pertaining to the poor living conditions of the slum dwellers is pristinely a
consequence of faulty urban planning and the loopholes arising in urban planning is essentially a
consequence of improper implementation of government policies. The most plausible
recommendations for improving the living conditions that may be effectively chalked out include:

Secured land tenure status: Most of the slums dwellers live in public or private land and
are in constant fear of getting their households evicted. This debars them from renovating
their hutments. Hence, the most effective strategy in this regard is to provide them ownership
of the land so that they can settle down under a secured roof to dwell in.

Renovation of the hutments: Nearly a half of the slum population of the city dwells in huts
of kaccha or semi-pucca nature. Thus, they are vulnerable to a variety of several social and
infrastructural disasters. Most of the households have mud tiled sloping roofs, while some
do not have any roof at all and have used terpal plastics to cover their dwelling. Such
materials are highly inflammable and thus fire hazards have become frequently triggering
phenomena in such hutments. Therefore, the much needed thing in this regard is the
construction of pucca structures by replacement of the existing ones.

Construction of multi-storied buildings: The most problematic aspect of slums is its
squatting nature. With a very poor economic background, the dwellers mainly construct
temporary one-storey hutments in which nearly 4 to 5 people live together. When the
family size has increased with time, the dwellers have mostly extended their dwelling space
which has resulted in gradual encroachment of the land they are dwelling in. This squatting
nature of the slums can be arrested by construction of multi-storied buildings for optimum
utilization of the land. This will not only control the high crowding index, but also facilitate
construction of schools, health clinics or promoting greenery in the areas thus vacated.

Creation of vacant spaces: The most troublesome aspect plaguing a healthy life in slums
is its congested nature. Thereby, the most needed thing in this regard is to create vacant
spaces. Such things can be achieved once multi-storied housing has been facilitated by
replacing the squatting slum hutments. Such vacant spaces may be utilized for setting up
small mills or factories where the dwellers can work.

Integrated housing plan: Since the slum households indeed lack space, most people have
the facility of a kitchen outside their house. But the problem crops up mainly during the
rainy season when the area around the premises gets waterlogged. Moreover, cooking in
the open is also unhygienic. Hence, financial support must be given to them by the
municipality to construct a proper place of cooking food.
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Provision of safe drinking water: The rampant urbanization and congestion in slum areas
have acted as catalysts to the already depleting quality of water in the present scenario.
The brackish nature of water in the most of the slums crop up health issues. Hence, timely
availability of fresh water must be facilitated by the authority; there should be regular
check on the quality of water being piped in the slum areas.

Provision of proper electricity supply: The electricity supply condition in the slum areas
is mostly intermittent. Although there is provision of at least one electric bulb in most of
the slum households, the fettle is much deplorable in some very poor households where
kerosene oil is used for lighting. Moreover, street lighting in the alleys connecting the slum
households is also partially available. Hence, steps must be taken to provide proper electricity
in all the slum households at low cost.

Conclusion

The advantageous location of Siliguri had made it an ideal centre of trade, commerce and
transit tourist traffic. As Siliguri lies on the traditional trade route to Sikkim, Nepal, Bhutan and
Tibet, even in its initial period of growth, it attracted people from its vast hinterlands stretching as
far as Bihar, eastern fringes of Uttar Pradesh and Assam. As a result, Siliguri has acquired a
cosmopolitan character. However, expansion of urban infrastructural facilities failed to keep pace
with the rapid increase in the population growth in the city. In spite of its prominent role in the
city’s economy, it faces serious problems due to population pressure, migration, deterioration in the
physical environment and quality of life. There is a huge and widening gap between demand and
supply of essential services and infrastructure. The poor people are forced to live under unhygienic
conditions in slums, lacking in basic amenities. Slums have grown in almost all major areas due to
inability of major chunks of population to afford accommodation in planned areas of the cities.
Therefore, it is of utmost importance to involve government, public and private agencies, in the
proper urban planning and management so that an integrated system can be designed for  addressing
issues of urban poverty, housing, health and sanitation, mobility and the like with the objective of
promulgating a slum free city. Furthermore, the solutions to infrastructure problems are not merely
to expand capacity by making new investments but to make certain systematic changes so that
service delivery can attain the standards necessary to improve quality of life and also allow economic
output to expand more rapidly.
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Assessment of the Ecological Status of Wetlands in Malda
District of West Bengal : A Comparative Study

Diyali Chattaraj1* and Subir Sarkar2

Abstract : The present study has been carried out to analyse the ecological status of four selected wetlands
along with its existing biodiversity of Malda district, West Bengal. An evaluation on the aquatic health of
wetlands, located in different physiography has been made in relation to the physico-chemical as well as
bacteriological parameters. The study has revealed that tal and diara region containing wetlands especially the
peri-urban wetland (Chatra) consistently record high level of certain water quality parameters throughout the
study period. These high trends of certain parameters are attributed to nearby location of agricultural fields
and adjacent municipal area.The wetlands under study are drained by agricultural run-off, municipal and
domestic sewage, which is full of organic load. As a consequence, the biotic diversity, which is an indication of
ecological health, encounters immense challenges from consequent decline. Therefore, the study is intended for
restoring the ecologically vulnerable wetlands in Malda district to ensure the sustainability of a healthy
ecosystem.

Keywords : Wetland, Aquatic health, Physico-chemical bacteriological parameters Biodiversity.

Introduction

Wetland is used to define the universe of hydrological entities in the form of swamps, marshes,
bogs, pits, fens and similar areas, where the water table is at or near the surface. In wetland, water
is the primary factor, controlling environment and its biotic life (NWCP, 2009). Wetlands perform
indispensable ecological services such as, flood control, water storage and purification, floral and
faunal habitats as well as socio-economic sustenance to number of people.Generally, the overall
functions of wetland are directly related to its ecological status in the form of physical, chemical
and biological integrity. Moreover, wetland water quality employs the influences upon the diverse
assemblage of biotic components. Therefore, a thorough assessment of the water quality is essential
for the conservation and sustainable management of wetlands.
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Fig. 1. Physiographic divisions of Malda District
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The Study Area

Malda district in West Bengal represents a mature geomorphic regions with strong evidences
of complex hydrological activities. The district is characterised by recurring shifting of river channels,
bank erosion and dereliction of rivers which facilitate wetland formation. Malda is divided into three
physiographic divisions namely, Diara (south & south-west), Tal (north & northwest), and Barind
(east) (Fig. 1). Diara is composed of alluvial formation by frequent flood water of the Ganga and the
Mahananda River. Tal is associated with numerous small sized pools of natural depressions. Being
geographically low lying region, both of these physiographic units experience frequent floods as
well as provide a unique fluvio-geomorphic set-up for the formation of natural inland wetlands like
cut-off meanders, seasonal waterlogged areas, lakes, and marsh etc. The wetlands namely, Chatra
(24o 58´ 30´´  N to 25°00´ 30´´  N; 88°06´ E to 88o 08´ E ) and Naghoria (25°01´ 30´´  N to 25°05´ 45´´
N; 87° 59´ 45´´  E to 88° 04´ 30´´  E) under diara region and Siali (25o18´ N to 25o19´ N; 87o53´ E to
87o54´ E ) and Chakla (25°16´ 30´´  N to 25o 18´ 30´´  N; 88° 02´ 20´´  E to 88o 04´ 30´´  E) under tal
region are selected as representative samples (Fig. 2).

Wetlands Under the Study

Chatra wetland is acclaimed as only peri-urban wetland,which is located in the areas adjacent
to Malda town (Chattaraj & Sarkar, 2016). Regular supply of sewage flow from the municipality
through several points is the major inflow of this water body. The average areal extent is 190.62 ha
with a water depth which keeps on varying from 2 meter (pre-monsoon) to 3 meter (monsoon). The
extreme bend of the Kalindri River has cut off from the main stream and the rejected channel forms
an oxbow lake which appears to be Naghoria wetland. The wetland is placed in the extreme end of
the north-western part of English Bazar block and 12 km away from the Malda town. The average
spatial extent of this wetland is 84.25 ha and maintains an average depth of 2.0 to 2.7 meter round
the year. The surface run-off from the vast catchment area enters into this water body by the
Kalindri River and through Nurpur connection via Nurpur barrage from the Ganga River.

Siali wetland is fed by the tributaries of Kankar and Kalikoshi, originating from the Kalindri
River, through which the inflow of water in this wetland complex is controlled. Kokra Bridge and
Alangi canal are the two outlets through which the excess water drains out from this water body.
The average areal extent of Siali wetland is very low comparing with other selected samples, which
extends up to 11 ha. The average water depth varies from 1.5 to 2 meter (pre-monsoon) to 2.5 to 3
meter (monsoon), when the total area of this wetland gets filled up with the water. The hydrology
of Chakla wetland is mainly maintained by run-off feeding. The catchment area of Chakla wetland is
large and it gets enough rainfall with an ultimate result of flash run-off. Nuna and Bhoga rivers, the
two tributaries of the Mahananda from north and south respectively control the inflow and outflow
of this wetland.Chakla wetland is a vast natural water body, with spatial extent of 577.72 ha and an
average depth of 2.5 meter with small fluctuations throughout the year. The present study has been
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Fig. 2. Distribution of the selected wetlands
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conducted to determine the water quality of mentioned wetlands. The study has also attempted to
analyse a comparative study on the physico-chemical and bacteriological parameters of
wetland water in association with existing biotic diversity of Diara and Tal regions under Malda
district.

Objectives

The present study has been carried out with the following objectives:

To study the seasonal and spatial variations of physico-chemical and bacteriological
characteristics of wetland water from two physiographic divisions.

To determine an interrelationship between the water quality parameters and resultant reaction
with the wetland water.

To assess the status of biotic diversity within the wetlands and monitoring its behavior for
the development of innovative uses.

Database and Methodology

The entire study on the ecological status of wetlands is based on both primary and secondary
data.The basic areal data have been procured from the Survey of India (SOI) topographical maps
(1:63,360 and 1:50,000), Land Use/Land Cover maps (1:50,000) and from the satellite images (LISS-III
with 23.5 m resolution) of Malda district.The water samples are investigated in detail for various
physical (water temperature and turbidity), chemical (pH, conductivity, total dissolved solid,
dissolved oxygen and total hardness) and bacteriological (total coliform and fecal coliform)
parameters of the wetlands under study (Table 1). Wetland water samples are collected for three
years (2015-March to 2018-February), covering three different seasons viz. pre-monsoon (March-
May), monsoon (June-September) and post-monsoon (October-February). The water samples have
been collected in separate disinfected polyethylene cans from a depth of about 1 meter to 1.5 meter
from the wetlands and tested with the help of Public Health Engineering Department laboratory,
Govt. of West Bengal. For the statistical analysis Mean, and Standard Deviation (SD) of water
samples have been calculated according to the physiographic divisions (Table 2 & 3). The water
samples have been analysed by one-way Analysis of Variance (ANOVA) to determine the differences
among the Group Mean individually between wetlands and between the seasons  with the help of
SPSS, version 25.0 (Table 4 to 12). The P value for variation is considered significant if P < 0.05 (*)
and non-significant if P > 0.05(ns). Furthermore, the correlation between mentioned parameters are
analysed by Pearson’s correlation coefficient (r) in order to determine the relationship between
variables along with positive and negative correlations (Table 13). The P value for correlation is
considered significant if P < 0.05 (*), highly significant if P < 0.01 (**) and non-significant if P >
0.05(ns).

X
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Table 1.Wetland water components, instruments used, units of measurement and permissible limit

Sl. Water quality Instrument used Unit of measurement Permissible limit
No. parameters (BIS)*

A. Physicalparameters

1. Water temperature Thermometer °C

2. Turbidity Turbidity Meter Nephelometric 5
turbidity unit (N.T.U.)

B. Chemical Parameters

1. pH pH Meter - 6.5 – 8.5

2. Conductivity Conductivity Meter µ.s. 400

3. Total Dissolved Solid Conductivity Meter Parts per 200
(T.D.S.) million (ppm)

5. Dissolved Oxygen (D.O.) DO Meter mg/L 18

6. Total Hardness (T.H.) Titration method mg/L 600

C. Bacteriological parameters

1. Total coliform MPN – Most MPN/100 ml Shall not be detectable
probable number in any 100 ml sample

2. Fecal coliform MFT – Membrane MPN/100 ml Shall not be detectable
filter tube in any 100 ml sample

Source: Bureau of Indian Standards (BIS) May, 2012

Results and Discussion

The study of water quality by analysing physico-chemical and bacteriological parameters is
an integral part of the evaluation of the health of any wetland ecosystem (Sylas, 2010).

A.  Physical parameters

1.  Water temperature

In the present study, the wetlands’ water has recorded the maximum temperature during pre-
monsoon, followed by monsoon and post-monsoon period irrespective of both the physiography,
which has also been reported from earlier workers in Tripura (Abir, 2014); in Kerala (Jala & Sanalkumar,
2012). The wetlands under diara region (Table 2) has recorded an average water temperature ranging
from 24.43°C to 32.47°C ( X =28.59; σ = 4.03) whereas, tal region (Table 3) containing wetlands have
recorded 23.70°C ( X = 27.31; σ = 3.77) to 31.77°C ( X = 28.20; σ = 3.67). The maximum temperature
(32.47°C) is recorded from Chatra wetland during pre-monsoon and the minimum temperature (23.70°C)
from Chakla wetland during post-monsoon.

X
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Table 4(a). Output of water temperature between wetlands by One way ANOVA

Sum of Squares df Mean Square F P value

Between Groups 2.547 3 .849 .058 .981

Within Groups 117.824 8 14.728

Total 120.371 11

Table 4(b). Output of water temperature between seasons

Sum of Squares df Mean Square F P value

Between Groups 116.901 2 58.450 151.606 .000

Within Groups 3.470 9 .386

Total 120.371 11

2. Turbidity

Diara containing wetlands record an average turbidity ranges from 2.24N.T.U. ( X =3.66; σ =
1.39) to 7.38N.T.U. ( X =5.33; σ=2.08) (Table 2) and tal region records 2.18N.T.U. ( X =3.40; σ=1.18)
to 6.53N.T.U. ( X =5.51; σ=1.07) throughout the study period (Table 3). The maximum turbidity
(7.38N.T.U.) is recorded during monsoon period from Chatra wetland, under diara region. The high
accumulation of sewage water in conjunction with organic load has resulted high turbidity during
the monsoon period in the study area. This study is in accordance with early workers in the
wetlands of Jorhat, Assam (Lodh et al., 2014); in Central Gujarat (Vankar et al., 2018). Continuous
sedimentation in the wetland water results in high turbidity, which eventually leads to inadequate
conditions for many aquatic macrophytes and algae to photosynthesize as well as survive (Reilly &
Paudel, 2010). Analysis of variance shows that water turbidity has no significant (p>0.05) variation
between the wetlands (F = 1.643) where p value>α (Table 5 (a)), but recordsignificant variation
between seasons (F = 6.097), wherep value<α (Table 5 (b)). The significant seasonal variation in
water turbidity is attributed to increasing surface run-off during monsoon from adjacent tracts.

Table 5(a). Output of turbidity between wetlands by One way ANOVA

Sum of Squares df Mean Square F P value

Between Groups 10.846 3 3.615 1.643 .255

Within Groups 17.602 8 2.200

Total 28.448 11
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Table 5(b). Output of Turbidity between seasons

Sum of Squares df Mean Square F P value

Between Groups 16.368 2 8.184 6.097 .021

Within Groups 12.080 9 1.342

Total 28.448 11

B.  Chemical parameters

1. pH

In the present study average pHis recorded 7.06 ( X = 7.41; σ = 0.31) to 8.24 ( X = 7.67; σ =
0.54) in the wetlands under diara (Table 2), which falls within alkaline range. The wetlands under tal
tract record an average pH from 6.96 to 7.54 ( X = 7.28; σ = 0.29) throughout the study period (Table
3). The alkaline wetland water under diara tract may be associated with the high photosynthetic
activity, which eventually substantiates excessive algal growth in the wetland water. The maximum
pH (8.24) is recorded from Chatra wetland site in pre-monsoon and minimum from Chakla wetland
(6.96) during post-monsoon. This study is found similar with previous works in the wetlands,
Assam (Abujam et al., 2012); in the wetlands, Karnataka (Majagi, 2014). The analysis of variance
shows that water pH has no significant (p>0.05) variation between the wetlands (F = 0.671), where
p value >α, but significant (p<0.05) variation between the seasons (F = 9.385) where p value < α
(Table no. 6 (a)&(b)).

Table 6(a). Output of water pH between wetlands by Oneway ANOVA

Sum of Squares df Mean Square F P value

Between Groups .255 3 .085 .671 .593

Within Groups 1.014 8 .127

Total 1.269 11

Table 6(b). Output of pH between seasons

Sum of Squares df Mean Square F P value

Between Groups .858 2 .429 9.385 .006

Within Groups .411 9 .046

Total 1.269 11
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2. Conductivity

The wetlands, located in diara tract have recorded an average conductivity ranges from 97.27µ.s.
( X =150.59; σ = 62.05) to 579.33µ.s. ( X = 442.78; σ =124.58) (Table 2), which may be caused due to
pollution especially from domestic and municipal effluents and other organic matters from the
peripheral localities into thesewetlands. On the other hand, tal region records an average conductivity
between 104.97µ.s. ( X =119.60; σ = 17.15) to 143.87µ.s. ( X = 132.94; σ = 9.74) (Table 3), which is
relatively lower than diara. The maximum concentration (579.33µ.s.) of conductivity is recorded in
Chatra wetland during pre-monsoon and the minimum (104.97µ.s.) in Chakla wetland during post-
monsoon. Similar observation is made by early workers in water bodies of Kerala (Sylas, 2010);
Karnataka (Ramachandra et al., 2014). Statistical analysis shows significant (p<0.05) variation in
conductivity between wetlands (F = 14.539) where p value < α, but no significant (p>0.05) variation
between the seasons (F = 0.442) where p value < α (Table 7(a) & (b)).

Table 7(a). Output of conductivity between wetlands by Oneway ANOVA

Sum of Squares df Mean Square F P value

Between Groups 215455.702 3 71818.567 14.539 .001

Within Groups 39517.769 8 4939.721

Total 254973.470 11

Table 7(b). Output of conductivity between seasons

Sum of Squares df Mean Square F P value

Between Groups 22789.634 2 11394.817 .442 .656

Within Groups 232183.837 9 25798.204

Total 254973.470 11

3. Total dissolved solids (T.D.S.)

In the present study, total dissolved solids (TDS) within the wetlands of diara fluctuate
between 47.30ppm ( X = 74.69; σ = 26.32) to 293.33ppm ( X =240.54; σ = 56.85)(Table 2) whereas, tal
region records an average TDS range from 51.57ppm (=58.49; σ = 7.77) to 78.50ppm ( X = 68.17; σ =
9.93) (Table 03) in wetland water. Diara region records both the highest (293.30ppm) and the lowest
(47.30ppm) concentration of dissolved solid from Chatra and Naghoria wetland during pre-monsoon
and post-monsoon period respectively. Higher concentration of TDS during pre-monsoon period
enhances the nutrient status of water body, which ultimately results into eutrophication and disturbs
the ecological balance of wetlands. This study is found similar with earlier workers, in the wetlands
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of Ahmadabad, Gujarat (Qureshimatva & Solanki, 2015). The statistical analysis shows that dissolved
solid has significant (p<0.05) variation between wetlands (F = 22.223), but no significant (p>0.05)
variation between the seasons (F = 0.319) (Table 8(a)&(b)).

Table 8(a). Output of dissolved solid between wetlands by Oneway ANOVA

Sum of Squares df Mean Square F P value

Between Groups 68072.318 3 22690.773 22.223 .000

Within Groups 8168.417 8 1021.052

Total 76240.736 11

Table 8(b). Output of dissolved solid between seasons

Sum of Squares df Mean Square F P value

Between Groups 5050.469 2 2525.235 .319 .735

Within Groups 71190.266 9 7910.030

Total 76240.736 11

4. Total hardness

The average water hardness is recorded from71.67mg/L ( X = 125.33; σ = 58.28) to 252.67mg/L
( X = 211.56; σ = 37.27) in the wetlands under diara (Table 2) and 54.00mg/L ( X = 75.78; σ = 20.75)
to 150.00mg/L ( X = 129.33; σ = 19.22) under tal division (Table 3). Pre-monsoon period consistently
records high concentration of hardness with highest (252.67mg/L) value in Chatra wetland, which
may be attributed to domestic as well as municipal sewage discharge within wetland. This result is
in close conformity with the findings of several workers in wetlands, Karnataka (Majagi, 2014) in
U.P. (Yadav et al., 2013). Analysis of variance shows water hardness has significant (p<0.05) variation
between the wetlands (F = 6.799), but no significant (p>0.05) variation between seasons (F = 1.339)
where p value>α (Table 9(a)&(b)).

Table 9(a). Output of total hardness between wetlands by One way ANOVA

Sum of Squares df Mean Square F P value

Between Groups 28478.646 3 9492.882 6.799 .014

Within Groups 11170.410 8 1396.301

Total 39649.056 11
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Table 9(b). Output of total hardness between seasons by One way ANOVA

Sum of Squares df Mean Square F P value

Between Groups 9090.609 2 4545.305 1.339 .310

Within Groups 30558.446 9 3395.383

Total 39649.056 11

5. Dissolved oxygen

In the wetlands under study, average concentration of dissolved oxygen (DO) ranges from
7.03mg/L ( X = 8.20; σ = 1.09) to 9.63mg/L ( X = 8.69; σ = 1.09) under diara(Table no. 2), whereas in
tal it records 4.17mg/L to 6.57mg/L ( X = 5.44; σ = 1.21) (Table 3) throughout the study period.
Recorded values of DO ranging from post-monsoon highs to pre-monsoon lows are inversely
related to the temperature cycle. The maximum (9.63mg/L) dissolved oxygen is recorded during
winter in Chatra wetland. Oxygen content of the surface water is relatively lower during pre-monsoon,
which indicates the eutrophic nature of the wetland water. The minimum (4.17mg/L) do is recorded
in pre-monsoon period from tal region, containing Chakla wetland. This observation is in accordance
with early workers (Vankar et al., 2018; Qureshimatva et al., 2015). Trisal (ed. Chatrath, 1992) pointed
out the similar result in the water body of Kashmir. Statistical analysis shows significant (p<0.05)
variation in do between wetlands (F = 7.604) where p value<α, and no significant (p<0.05) variation
between seasons (F = 1.559) where p value>α (Table 10(a) & (b)).

Table 10(a). Output of dissolved oxygen between wetlands by Oneway ANOVA

Sum of Squares df Mean Square F P value

Between Groups 27.901 3 9.300 7.604 .010

Within Groups 9.784 8 1.223

Total 37.685 11

Table 10(b). Output of dissolved oxygen between seasons

Sum of Squares df Mean Square F P value

Between Groups 9.696 2 4.848 1.559 .262

Within Groups 27.989 9 3.110

Total 37.685 11
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C.  Bacteriological parameters

1. Total coliform

Total coliform gives the information about coliform bacteria and is considered to be much
accurate indication of animal waste within the wetland water. Diara region (Table 2) records an
average coliform counts range from 1MPN/100ml ( X =4.33; σ = 3.93) to 11.33MPN/100ml of water
( X = 9.55; σ = 2.04)whereas, an average coliform count is recorded between 0 to 18MPN/100 ml of
water ( X = 8.71; σ = 9.01) in the wetlands under Tal physiography (Table 3). In the present study,
maximum (18MPN/100ml) coliform count is found in Chakla wetland under Tal region during post-
monsoon period, which is in conformity with the workerin Kerala (Jalal &Sanalkumar, 2012). Diara
region records relatively low concentration and somewhere no concentration of coliform counts
within the wetlands. As per the statistical analysis, no significant (p>0.05) variation in tc count is
recorded between wetlands (F = 0.547) and between seasons (F=0.430) where the p value > α (Table
11(a) & (b)).

Table 11(a). Output of total coliform count between wetlands by One way ANOVA

Sum of Squares df Mean Square F P value

Between Groups 48.298 3 16.099 .547 .664

Within Groups 235.382 8 29.423

Total 283.680 11

Table 11(b). Output of total coliform count between seasons

Sum of Squares df Mean Square F P value

Between Groups 139.327 2 69.663 4.343 .048

Within Groups 144.353 9 16.039

Total 283.680 11

2. Fecal coliform

The fecal coliform is recorded insignificant throughout the entire study period. Diara region
(Table 2) records an average counts ranges from 0 to 1.33MPN/100ml water ( X = 0.89; σ = 0.77) and
Tal records 0 to 8.67MPN/100ml water ( X = 3.45; σ = 4.60) (Table 3). In Diara and Tal physiography,
post-monsoon period records relatively higher count of fecal coliform than the other two
seasons.Statistical analysis shows no significant (p>0.05) variation of fecal coliform counts
between the wetlands (F = 0.956) as well as between seasons (F = 2.006) where p value > α (Table
12(a)&(b)).
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Table 12(a). Output of fecal coliform count between wetlands by Oneway ANOVA

Sum of Squares df Mean Square F P value

Between Groups 16.293 3 5.431 .956 .459

Within Groups 45.430 8 5.679

Total 61.724 11

Table 12(b). Output of fecal coliform count between seasons

Sum of Squares df Mean Square F P value

Between Groups 19.033 2 9.516 2.006 .190

Within Groups 42.691 9 4.743

Total 61.724 11

Correlation Matrix of Water Quality Parameters

The observation on the water quality parameters (physical, chemical and bacteriological) of
the wetlands under study are analysed with Pearson’s r correlation coefficient and presented in
table 13. Wetland water temperature shows highly significant (p<0.01) positive correlation with pH
(r = 0.861) and significant (p<0.05) positive correlation with hardness (r = 0.586) and significant
(p<0.05) negative correlation with total coliform (r = –0.696). Turbidity shows non-significant (p>0.05)
positive correlation with conductivity, dissolved solid, dissolved oxygen, total and fecal coliform
and negative correlation with temperature, pH, and hardness of wetland water. Wetland pH shows
highly significant (p<0.01) positive correlation with conductivity (r = 0.717) and total hardness (r =
0.782) and significant (p<0.05) positive correlation with tds (r = 0.680) and negative correlation with
total coliform (r = –0.731). Water Conductivityshows highly significant (p<0.01) positive correlation
with tds (r = 0.991) and hardness (r = 0.896).

Total dissolved solid shows highly significant (p<0.01) positive correlation with total hardness
(r = 0.883)and significant (p>0.05) positive correlation with pH (r = 0.680). Total hardness records
highly significant (p<0.01) positive correlation with pH, conductivity and tds and significant (p<0.05)
positive correlation with temperature. Dissolved oxygen shows non-significant (p>0.05) positively
correlated with conductivity, dissolved solid, turbidity, water hardness, and total coliform whereas
negative correlation take place with temperature, pH and fecal coliform. The bacteriological
parameters such as, Total coliform shows highly significant (p<0.01) positive correlation with fecal
coliform (r = 0.796). Fecal coliform shows non-significant (p>0.05) positive correlation with turbidity
and negative correlation with temperature, pH, conductivity, hardnessand dissolved oxygen of
wetland water.
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Biotic Components

The physico-chemical and bacteriological parameters of water have a conspicuous impact on
wetland aquatic life.From the biodiversity point of view, the wetlands under both Diara and Tal
region maintain a stable aquatic ecosystem by having floral and faunal diversity. The macrophytesin
the form of emergent, floating-leaved and submerged namely; Heliotrpiumindicum, Enudrafluctuam,
Hygrophiliaauriculata, Centallaasiatica, Nelunbonucifera, Nymphaenonhali, Salviniacucullata,
Colcasiaescilenta and Euryoleforex etc.are identified in wetland edge and open water. Furthermore,
these wetlands act as nursery ground for several inland fresh water fish species namely : Ariusarius,
Labeobata, Catlacatla, Cirrihinusmrigala and Labeorohita,Clariusbatrachus, Labeocalbasu,
etc.Moreover, these wetlands support a large congregation of resident and migratory water fowls.
The wetlands and riparian zone are encountered with the common resident species such as, Ardea
alba, Spilopeliachinensis, Terpsiphoneparadisi, Falco amurensis, Eudynamys, Ardeolagrayii,
Leiopicusmahrattensis,Alcedoatthis and migratory species namely; Anseranser, Anasacuta,
Anasclypeata, Anaspoecilorhynchaetc.The richness and assemblage of biotic components is an
accurate indication of an ecological health of a particular wetland (NWCP, 2009). The arrival of
migratory bird species is one of the good indicators for studying variety of environmental problems.
In the present study, the biotic assemblage in Diara is found relatively less than thetal region. Being
located adjacent to Malda town, the wetlands under Diara are facing major challenges, interfered
with the man induced alterations and encroachment in a regular basis (Chattaraj & Sarkar, 2016).
The draining of raw sewer and dumping of garbage into these water bodies acceleratethe process
of eutrophication and subsequently minimize the content of dissolved oxygen, which has recorded

Table 13. Correlation matrix among water quality parameters

WT pH Conductivity TDS Turbidity TH DO TC FC

WT 1 0.861** 0.392 0.358 -0.444 0.586* -0.417 -0.696* -0.537

pH 1 0.717** 0.680* -0.271 0.782** -0.100 -0.731** -0.560

Conductivity 1 0.991** 0.071 0.896** 0.418 -0.494 -0.317

TDS 1 0.161 0.883** 0.451 -0.509 -0.334

Turbidity 1 -0.196 0.299 0.023 0.168

TH 1 0.296 -0.508 -0.503

DO 1 0.176 -0.057

TC 1   0.796**

FC 1

**. Correlation is significant at 0.01 level (2-tailed); *. Correlation is significant at 0.05 level (2-tailed).

WT= Water Temperature, TDS= Total Dissolved Solid, TH= Total Hardness, DO= Dissolved Oxygen, TC=
Total Coliform, FC= Fecal Coliform.
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during study period. The water quality parameters of pH, conductivity, dissolved solid, water
hardness are recorded the maximum in the wetlands ofdiara region, which encounter a drastic
decline in the migratory bird population. The wetlands, especially under diara tract are declining its
erstwhile varied biotic resources (Chattaraj & Sarkar, 2016).

Conclusion

In the present study, the seasonal variation of physical, chemical and bacteriological water
quality parameters from demarcated physiographic divisions throughout the study period display a
vivid picture on the ecological health of the wetlands. Based on the findings, the overall wetland
water quality is recorded within the permissible limit in Tal region (Siali and Chakla) and indicatesthe
prevalence of desirable quality of water. The water bodies (Naghoria and Chatra) under Diara region
exhibits high concentration of certain parameters, which are found to exceed the desirable limits
(BIS).Unlawful human activities like garbage dumping, poisoning and introduction of exotic species
within the wetlands are responsible for reiterating the water quality and resulting into diminution
and fragmentation of biodiversity. The present study urges the need for restoring the ecologically
vulnerable wetlands in Malda district to ensure the sustainability of a healthy ecosystem.Therefore,
adopting immediate actions is need of the hour to regulate further deterioration of these wetlands
as well as to restrict them from becoming ecologically inactive water bodies.

References

Abujam, S., Bordoloi, R., & Paswan, G. (2012). Limnological Study of a Closed Wetland-Potiasola from
Jorhat District, Assam. J.Bio.Innovl, 132–141.

Chattaraj, D., & Sarkar, S. (2016). Issues and Challenges of Peri-urban Wetland: a Case Study on Chatra Beel,
English Bazar, Malda. Geographical Thoughts, Vol. 14, 13–23,21.

Division, C. a. (2009). National Wetland Conservation Programme, Guidelines for Conservation and
Management of Wetlands in India. New Delhi: Ministry of Environment & Forest. Govt. of India.

Jalal, F., & Sanalkumar, M. (2012). Hydrology and Water Quality Assessment of Achencovi River in Relation
to Pilgrimage Season. International Journal of Scientific and Research Publications, Vol. 2 (12), 1-5.

Lodh, R., Paul, R., Karmakar, B., & Das, M. (2014 ). Physicochemical Studies of Water Quality with Special
Reference to Ancient Lakes of Udaipur City, Tripura, India. International Journal of Research
Publications, Vol. 4, Issue-6, 1-9.

Majagi, S. (2014). Status of Wetlands of Chikkballapur District, Karnataka, India. International Journal of
Water Research. Vol. 2(2), 55-62,61.

Qureshimatva, U., & Solanki, H. (2015). Physico-chemical Parameters of Water in Bibi Lake, Ahmedabad,
Gujarat. Journal of Pollution Effect and Control, Vol. 3 (2), 1-5.

Qureshimatva, U., Maurya, R., Gamit, S., Patel, R., & Solanki, H. (2015). Determination of Physico-chemical
Parameters and Water Quality Index (WQI) of Chandlodia Lake, Ahmedabad, Gujarat, India. Journal
of Environmental and Analytical Toxicology, 1-6.

Ramachandra, T., Asulabha, K., & Lone, A. (2014). Nutrients Enrichment & Proliferation of Invasive
Macrophyters in Urban Lakes. J Biodiversity. Vol. 5 (1, 2), 33-44.



NO. 1 ASSESSMENT OF THE ECOLOGICAL STATUS OF WETLANDS IN MALDA DISTRICT 63

Reilly, K., & Paudel, K. (2010). Monitoring Wetland Integrity within the Credit River Watershed, 2006-08.
Meadowvale: Credit Valley Conservation.

Standards, B. o. (2012). Indian Standard Drinking Water Specification. New Delhi: BIS.
Sylas, V., & K.Sankaran, U. (2014). An Ecological Study of the Macrophytic Vegetation of the Kuttanad

Ecosystem. Kerala: Dept. of Environmental Science, Mahatma Gandhi University.
Trisal, C. (1992). Anthropogenic Pressure and Management of Dal Lake, Kashmir. In K. Chatrath, Wetlands

of India (pp. 71-101). New Delhi: Ashish Publishing House.
Vankar, J., Tatu, K., & Kamboj, R. (2018). Water Quality of Two Important Inland Wetlands (Pariej and

Kanewal) in the Neighbouring Districts of Central Gujarat, India. International Research Journal
Research Sciences, Vol. 7(2), 24-32.

Yadav, P., Yadav, V., Yadav, A., & Khare, P. ( 2013). Physico-chemical Characteristics of a Fresh Water Pond
of Orai, U.P., Central Indias. Octa Journal of Biosciences. Vol. 1, No. 2, 177-184.

Received : 05th  April, 2019
Revised :  06th  May, 2019



64 INDIAN JOURNAL OF LANDSCAPE SYSTEMS AND ECOLOGICAL STUDIES VOL. 42

Land use Change and its Impact on Rural Livelihood in
Naharani Area of Golaghat District, Assam
Farnaz Razlin Saiba Ahmed1* and Abani Kumar Bhagabati2

Abstract : Generally, a large number of factors are found to be responsible for the nature and degree of land
use change in an area. The change in land use again may have notable impact on the livelihood of the people
living in the area. The present study is an attempt to analyse the pattern of land use change and its impact on
the livelihood of the inhabitants of the Naharani area in Golaghat District of Assam. The study is based on
intensive survey carried out in three villages, namely- Batiporia Lukumai Gaon, Batiporia Garia Gaon and
Dhodang Garia Gaon of the area during 2016-17. The agricultural landscape of the area was till recently
dominated by sugarcane cultivation. But now it has been increasingly put to agarwood and tea plantations
which have significantly influenced the livelihood pattern of the people of the area. The ecological and socio-
economic changes caused by recent land use dynamics have been a matter of serious concern in the context of
the study area. This kind of rapid change in land use and livelihood in a rural scenario is doubted to have
negative impact on the sustainability of the otherwise eco-friendly and socio-economically viable rural system.

Keywords : Land use change,  Rural livelihood modification, Socio-economic change, Sustainability of rural
system.

Introduction

Land use is a signature of the livelihood of a group of people or a society. It is basically the
manifestation of the society’s economy and culture. Land use is dynamic as it has a relation with
population growth, technological innovation, market development and policy action (Muller and
Zeller, 2002). It depicts the nature of human adaptation to the natural environment. In India, agriculture
is the mainstay of the economy of the rural people. Almost half of the country’s total geographical
area is under agricultural use.

The study of agricultural land use change assumes great importance in understanding the
traditional and technological knowledge of the society and also how far the change is sustainable.
A large number of studies on agricultural land use change, land use policy, ecological and social
impact of land use change have been made in different parts of the world. Some authors have
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emphasized on the social and ecological aspects of agricultural land use shift (Jose and Padmanabhan,
2015), land use and livelihood transitions (Thongmanivongand Fujita, 2006), land use and its
interaction with soil, water resources (Phuong and Son, 2017) etc. In Assam, several GIS and RS-
based studies on land use have been published. The works of Sharma and Goswami (2001) on the
pattern of land use change in the Jia Dhansiri river basin and of Bhaskaret al. (2010) on the nature
of land use in the river island Majuli are worth mentioning in this regard. They used topographical
maps, LANDSAT images and IRS-ID images in their studies. However, studies on micro-
environmental issues are still very limited in Assam.Very few studies have been done so far on land
use in micro-environmental settings (Bhagabati and Das,1992; Das,1992; Deka, et al.,2018).

The present study attempts to trace the land use changes and livelihood modification in three
selected villages from Upper Brahmaputra Valley, Assam. The land use of the area is dominated by
built up area, arable land, bamboo and miscellaneous tree groves, forest patches etc. Rice, tea and
sugarcane are extensively cultivated in the area. But presently, people have started preferring
plantation of tea and agarwood rather than the traditional sugarcane cultivation.The three villages
selected from Golaghat District of Assam may provide a typical example of some shift in the cropping
pattern in the area. Labour shortage, marketing problem, market price are some of the major factors
behind shifting from one cash crop to another. The homogeneous topography and soil condition
favour change in agricultural land use without much difficulty.

Database and Methodology

The study is based on data collected from both primary and secondary sources. The secondary
data have been collected from the Directorate of Census Operations, Assam. A sample survey was
conducted to collect primary data following the procedure as noted below:

Three villages have been purposively selected for the study, where tea, agarwood and
sugarcane are extensively cultivated. These villages have 1983 households in total. The village
headman and knowledgeable aged villagers from each of the villages have been consulted to
ascertain the land use changes taking place in the villages. In these three villages, a survey was
conducted covering 330 randomly selected households (110 from each village) using a questionnaire.

A semi-structured schedule-cum- questionnaire was designed to capture the required
information. It consists of both open-ended and closed-ended questions related to landholding
size, land use and socio-economic condition of the households. A pilot survey was conducted to
test the questionnaire which was revised before conducting the final survey of the sampled
households. During the household survey (2016-17), the farmers were asked to give reasons for the
land use change, and its impact on their livelihood. Moreover, interviews with the elderly people
individually and in group and site specific observations were carried out. Land use patterns for the
years 2007 and 2017 are depicted and discussed to find out the  change during the period.

The collected data were coded and tabulated using MS Excel 2016 version. Land categorization
was done on the basis of the land used by  the households. Descriptive statistics are used to
ascertain the land use change.
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Garrett ranking technique (Garrett and Woodworth, 1971) is used to find out the most significant
factor behind retreating of sugarcane cultivation. In this method respondents are asked to assign
rank for all factors under consideration and the outcomes of such ranking are converted into score
value. The following formula is used to find out the percent position of each rank:

Percent position  
100( 0.5)ij

j

R
N
−

=

where,

Rij    =   Rank given for the ith  variable by the  jth   respondent

Nj     =   Number of variables ranked by jth respondent

With the help of Garrett’s Table, the percent position estimated is converted into scores. Then
for each factor, the score of each individual is added and then total value and mean values of score
are calculated. The factor having the highest mean value is considered to be the most important
one.

Profile of the Study Area

The area selected for the study is located in the north-western part of Golaghat district of
Upper Assam, India. Naharani is a greater rural area within Dergaon Revenue Circle with a number
of functionally linked villages. The river Kakodonga, a tributary of the mighty Brahmaputra, runs
through the western side of  Naharani.The surveyed villages (Fig.1) are fairly far from the riverine
environment. The area is characterised by homogeneous topography and mildmonsoon climatic
condition. The soil condition of the villages is suitable for paddy, sugarcane, tea and agarwood
cultivation. The villages are thickly populated with a density of more than 600 persons per sq.km.
Literacy rate in all the villages is satisfactory (88-93 per cent). However, the number of highly
educated people in the villages is negligible. In Batiporia Garia Gaon, literacy rate is comparatively
low. Importantly, female literacy rate is lower than the male literacy rate in all the three villages.
Female work participation is very low (7-12per cent). The occupations of the people include
agriculture, business (agar trade), service (government and private) and daily wage labour.
Microfinance groups (e.g. Bandhan, RGVM, AROHAN) play an important role in the process of
women empowerment. Most of the people are economically weak, the average monthly income of
the households being Rs. 12000. Average landholding size is 0.47 hectare (Primary survey, 2016-17).
The details of these villages are given in Appendix I.

Results and Discussion

Land use changes in the  study villages

There is no provision for modern irrigation in the entire area as yet. As per Census of India
2001, Batiporia Lukumai Gaon and Batiporia Garia Gaon recorded 24.37 hectares and 1.5 hectares of
culturable waste land respectively.
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Table 1: Land use pattern, 1991-2001

Land use category 1991 (Area in hectare) 2001(Area in hectare)

Dhodang Batiporia Batiporia Dhodang Batiporia Batiporia
GariaGaon LukumaiGaon GariaGaon GariaGaon LukumaiGaon GariaGaon

Forest - - - - - -

Unirrigated land 508.47 382.25 457.60 508.47 336.25 462.00

Cultivable waste
(including grazing
land& groves) - - - - 24.37 1.50

Area not available
for cultivation 63.73 16.60 17.80 63.73 38.23 11.90

Total 572.20 398.85 475.40 572.20 398.85 475.40

Source:Village and Town Directory, District Census Handbook,
Golaghat,Census of India,1991-2001

In Dhodang Garia Gaon,  there had been no notable change in the land use pattern during
1991-2001, whereas in Batiporia Lukumai Gaon the area not available for cultivation had
increased to 38.23 hectares from 16.6 hectares (Table 1). There is no forest area as such in these
villages.

Table 2: Land use pattern of Batiporia Garia Gaon, 2007– 2017

Land categories 2007 2017 Change

Area in Area in Area in Area in (in per cent)
hectare per cent hectare per cent

Built- up area 9.90 20.66 10.10 21.08 +2.02

Paddy field 19.81 41.34 19.61 40.92 -1.02

Small tea garden 3.05 6.36 8.97 18.72 +194.10

Sugarcane 6.80 14.20 1.61 3.36 -76.33

Agarwood plantation 0.98 2.05 3.35 7.04 +241.84

Bamboo and
miscellaneous tree groves 4.69 9.78 2.10 4.33 -55.73

Fallow land 2.69 5.61 2.18 4.55 -18.96

Total 47.92 100 47.92 100

Source: Field Survey,2016-17
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According to the Census of India  Village Directory of Golaghat District, 2011, more than 80
per cent of the total area in the study villages was under net sown area. Land under miscellaneous
tree groves was the highest in Batiporia Garia Gaon (3.47 per cent) among the three villages. Its
other name Kolahabi (black forest) indicates the existence of a forest like miscellaneous tree grove
in the village.

 Table 2 depicts the land use pattern of the  sampled households of Batiporia Garia Gaon.
Paddy cultivation is predominant in this village. During 2007-2017, the area underpaddy cultivation
decreased by 1.02 per cent. The area under small tea gardens on the other hand rapidly increased,
while the area under sugarcane decreased by 81.54 per cent during the period.Moreover, the area
under bamboo and miscellaneous trees and fallow land decreased by 24.18 per cent and 18.96 per
cent respectively. Contrararily, the area under agarwood plantation increased rapidly (97.56 per
cent) during the period.

Table 3: Land use pattern of Batiporia Lukumai Gaon, 2007 - 2017

Land categories 2007 2017 Change

Area in Area in Area in Area in (in per cent)
hectares per cent hectares per cent

Built up area 10.12 18.74 11.38 21.08 +12.45

Paddy field 31.62 58.56 30.36 56.24 -3.98

Small tea garden 3.26 6.03 6.18 11.44 +89.57

Sugarcane 4.21 7.8 2.14 3.96 -49.17

Agarwood plantation 0.82 1.52 1.62 2.98 +97.56

Bamboo and miscellaneous
tree groves 1.53 4.52 1.34 1.82 -12.42

Fallow land 2.44 2.83 0.98 2.48 -59.84

Total 54 100 54 100

Source: Field Survey,2016-17

In the case of Batiporia Lukumai Gaon, built up area had increased by 12.45 per cent during
2007-2017. The area under small tea garden and agarwood plantations increased by 89.57 per cent
and 97.56 per cent respectively. Interestingly, fallow land in the village decreased by 59.84 per
cent.This dramatic  change is due to the growing interestamong the villagersfor agarwood plantation.
From the primary survey conducted in the sampled households of  Dhodang Garia Gaon also, it is
evident that the villagers completely abandoned sugarcane cultivation. The topography and soil
condition of the area are suitable for both sugarcane and tea plantation. It is therefore easy for the
farmers to cultivate tea instead of sugarcane in the same field.
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 (a) (b)

Note:Plate(a):Tea planatation (10 years back sugarcane was cultivated here)
Plate (b): Agarwood plantation (earlier it was used for  growing rice)

Table 4: Land use pattern of  Dhodang Garia Gaon, 2007 - 2017

Land categories 2007 2017 Change

Area in Area in Area in Area in (in per cent)
hectares per cent hectares per cent

Built up area 8.89 22.94 10.89 28.10 +22.49

Paddy field 24.95 64.37 22.40 57.79 -10.22

Small tea garden 2.05 5.29 2.86 7.38 +39.51

Sugarcane 0.92 2.38 0.55 1.42 -98.58

Agarwood plantation 0.19 0.48 0.55 1.42 +195.83

Bamboo and miscellaneous
tree groves 1.0 2.58 0.80 2.06 -20.0

Fallow land 0.76 1.96 0.71 1.83 -6.58

Total 38.76 100 38.76 100

Source: Field Survey, 2016-17
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Table 5: Factors for retreating from sugarcane cultivation as identified by the respondents

Factors Mean score Rank

Profit maximization 64.45 1

Marketing problem 60.11 2

Intensive labour 59.65 3

Labour shortage 59.35 4

Nuclear family 56.47 5

Source:Field Survey, 2016-17

From the above analysis it is evident that most of the farmers have completely abandoned
sugarcane cultivation. The factors for this, according to the respondents as presented in Table 5,
are  profit maximization by introducing other crops, marketing problem of sugarcane and its
products,intensive labour required for sugarcane cultivation,labour shortage and nuclear type of
family. It has been observed from the result that, out of the five factors identified by the respondents
‘profit maximization’ ranked first. The farmers found cultivation of  agarwood and tea more profitable
compared to sugarcane cultivation. The second rank was given to ‘marketing problem’, as farmers
found it difficult to market their products due to inadequate marketing facility. ‘Intensive labour’
was ranked third as now-a-days the localpeople do not prefer sugarcane cultivation due mainly to
the requirement of excessive labour. The respondents put‘labour shortage’at the  fourth position as
most of the agricultural labourers prefer to work in the small tea gardens. The fifth rank was given
to the ‘nuclear family’ factor. In nuclear family, the number of member is less and therefore, there is
shortage of family member to work in the sugarcane field. Some farmers do not want to engage
hiered labour in the sugarcane field as it is relatively costly.

Impact on Livelihood: Respondent’s Perception

Livelihood and land use are the manifestations of certain social processes. However, there is
a nexus between land use change and livelihood modification. The relationship between land use
change and livelihood can be better explained with the idea of co-production, where shifts in one
are reflective of shifts in the other (Cuskerand Carr, 2006). There has been influence of land use on
the household well-being. Farmers perceive some significant impact of land use change on their
livelihoods (Table 6).

The villagers perceived significant impact of land use change on different livelihood aspects.
The response is both positive and negative and some take a neutral position regarding the impact
of land use on livelihood. The impact on the income of the household as perceived by the respondents
(p<0.05) is  highly significant as they are adopting tea cultivation and agarwood cultivation  instead
of sugarcane. The level of education of the household members is also influenced by the land use
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change (p<0.05). The income of the family and the level of education haveassumed a significant
positive relationship. The land use change has a significant impact on the occupation of the
household members(p<0.05). There is also some relation between land use changeand family size
(p<0.05), although the impact is not highly significant. The respondents also perceived that the
impact of land use pattern on livestock rearing (p>0.05), health condition of the household members
(p>0.05) and credit taken from the financial organization  (p>0.05) is important.

Discussion

From the analysis of primary and secondary data on  land use pattern it is clear that there is
notable change in the agricultural land use pattern in the study villages. This area once used to be
a major sugarcane producing area in Assam. Butpresently, the cultivators have given more importance
on the production of tea and agarwood for maximizing their profit. Sugarcane is simply cultivated
only for meeting the domestic demand. Most of the farmers have completely abandoned its
cultivation. People find sugarcane cultivation more labour intensive and less profitable. They also
find it difficult in  marketing their products. As compared to this, tea and agarwood are more
acceptable commercially. Moreover, family size in the villages  has changed dramatically. Now-a-
days people prefer to have nuclear family. Earlier in a joint family system people prefered to cultivate
sugarcane as they need not have to hier agricultural labourer. Thus,declining family size is considered
as one of the reasons for abandoning sugarcane cultivation. Although, sugarcane is less capital
intensive  compared to tea, people opt for tea plantation due to the availability of tea garden

Table 6: Respondent’s perception on the impact of land use change on livelihood(n=330)

Variables Respondent’s perception (in per cent) P -value

Yes No No opinion

Income of the household members 89.2 10.8 - 0.001

Education of the household members 51.6 35.8 12.6 0.004

Occupation of the household members 86.8 13.2 - 0.005

Family size 68.3 19.8 11.9 0.014

Participation in  social organization 72.6 12 15.4 0.043

Livestock rearing 52.9 15.4 31.7 0.113

Health condition of the household members 43.3 47.1 9.6 0.121

Credit 56.5 13.8 29.7 0.176

Source: Compiled from Primary Survey,2016-17
Note :‘P’ value indicates the probability of finding the observed results when the null hypothesis of a study
is true; two-tailed test is done at 95 per cent confidence level
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labourer. The closure of the sugar mill located in Baruabamun Gaon (adjacent to the study villages)
is one of the major causes for the farmers to retreat from commercial sugarcane cultivation.It has
been also observed that people have gone as far as to plant tea within their homesteads even. They
also plant agarwood in their fallow lands. Before that agarwood was planted only in homesteads,
but now-a-days, the villagers have developed separate plantation sites for agarwood.

The recent land use change has a significant impact on the livelihood pattern of the inhabitants
of the study area.They give more stress on tea and agarwood cultivation. Consequently, the
household income has been increased. The young generation particularly opt for the tea or agarwood
plantation instead of sugarcane. Thepeople of the area traditionally have the skill of processing
chips and oil from the agarwood and therefore agro-forest based household industry is gaining
ground in the region. The participation of household members in different social organizations
(organization of small tree growers, NGOs etc.) has also increased. The livestock rearing specially
cattle rearing is decreasing due to the scarcity of grazing land. Now-a-days, people take credit from
different financial organizations (bank or other micro-finance groups) for tea cultivation and to
invest in agarwood trading. Thus, not only the primary activities, but also the secondary activities
have become prime source of household income. Although there is a rise in household income due
to this shift,it has created threat to the local ecology. Chemical fertilizer and pesticides are excessively
used in the tea gardens. Recently, there is, however, a new trend of using bio-fertilizer particularly
in the tea plantations of the area.

Conclusion

As reliable village level land use data from secondary sources are not available, the data
collected through  primary survey provide a clear picture of the land used by the villagers. Although
the change is taken to be more convenient by the villagers; in  near future sugarcane will completely
disappear from the agricultural landscapes of these villages. This study shows that profit maximization
is a leading factor behind the land use change in these villages. Land use change is also influenced
by  socio-demographic factors like modernization, population size, types of family, education etc.,
while socio-economic factors like household well-being, employment opportunity, economic
independence, household income are also influenced by land use change. Further study is needed
to asceratin  how far the change is ecologically sustainable.
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Tourism and Acculturation: A Case Study of
Mandarmoni, Purba Medinipur District, West Bengal

Jayeeta Bagchi

Abstract : The present paper aims to portray the relationship between development of tourism and cultural
assimilation of the host communities of Mandarmoni. The interaction between host community and tourism
leads to consider tourism as a stimulator regarding change in socio-cultural environment and economic
dimensions. People from different cultures come together by means of tourism, and through exchange of
cultures, it tend to a gradual change in a society’s values, beliefs and cultural practices and may also lead to
a decline in moral values of the host community. By observing the tourists, the local community changes their
dressing, eating and recreational activities, and so on. This paper intends to conduct an analysis of impact of
tourism and acculturation of the coastal community in Mandarmoni along the coastal stretch of Purba Medinipur,
West Bengal.

Keywords : Tourist, Host community, Interaction, Impact, Local culture

Introduction

Early work on perceived impacts of tourism, which dates back to the 1960s, tended to focus
on the economic and usually positive effects of tourism (Pizam, 1978). Taking into consideration
that tourism generates the income for the host community, more attention has been given to the
economic impact of tourism leaving the socio-cultural impacts that are also important aspects of the
effects which are capable of sustaining or destruction of tourism development (Enemou et.al., 2012).
However, in the 1970s, the consequences of tourism were examined more critically by anthropologists
and sociologists who emphasized negative socio-cultural impacts (de Kadt, 1979). A number of
studies in recent years have examined host residents’ perception of the socio-cultural impacts of
tourism on their community (Fen et al., 2007; Haley et al., 2005; Haukeland, 1984; Milman and Pizam,
1988). Cook, Yale and Marqua (2006) defined the host community as towns or cities that welcome
visitors and provide them with the desired services. Smith (2001) defined host communities as
people who live in the vicinity of the tourist attraction and are either directly or indirectly involved
with, and or affected by the tourism activities. The influx of tourists brings diverse values to the
community and influences behavior and family life (Kreag, 2001). Tourism might cause a gradual

* W. B. Govt Approved CWTT. Department of Geography, South City College (Day), Kolkata
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change in a society’s values, beliefs and cultural practices. Local residents feel this impact more
heavily. By observing the tourists, local people might change their life style (dressing, eating,
entertainment and recreational activities, and so forth). While this influence may be interpreted
positively as an increase in the standard of living, it may also be considered negatively as an
indication of acculturation (Brunt and Courtney, 1999; Dogan, 1987).  A study conducted by Gokhale,
et al., (2014) on Goa reveals respondents’ perception towards the impact of tourism on the socio-
cultural environment shows a declining trend in celebration of traditional festivals as the new
generation is more fond of the western culture such as disco pubs, night party, late night beach
party etc. the study also mentioned about the tourism related crimes in Goa such as, drug peddling,
molestation of the tourists on isolated beaches, and robbery. Another study on cross-cultural
analysis of tourism and quality of life perception on Arizona, U.S.A. by Andereck et al., (2007)
shows the lowest satisfaction ratings among the respondents about some socio-cultural variables
such as, prevention of drug and alcohol abuse and public transportation. As same as previous two
cases, a study on Pokhara-Ghandruk community in Nepal shows the lifestyle and the traditions of
the young Gurung community got severely affected by tourist-host interaction. Many people of
different cultures come together by means of tourism, facilitating the exchange of cultures (Brayley
et al., 1990). In addition to its cultural impacts, tourism is perceived to contribute to changes in
value systems, individual behaviour, family relations, collective lifestyle, moral conduct and
community organisations (Ap and Crompton, 1998) which may lead to a decline in moral values;
invokes use of alcohol and drugs; increases crime rates and tension in the community (Liu and Var,
1986; Milman and Pizam, 1988). Belisle and Hoy (1980) studied tourism impact upon the, local
population of Santa Marta, Colombia, and discovered that with positive economic and social impacts
came inflated prices, increased robberies, drug traffic, smuggling and prostitution.   So, these kind of
social impacts may be positive or negative and may be ‘real’ or ‘perceived’ and measures must be
able to cope with both dimensions. That is, a so-called ‘real’ impact can be measured with objective
data that verifies its existence. By contrast, a ‘perceived’ impact is purely a personal view of that
impact (Ap and Crompton, 1998). On the other hand, tourism can be beneficial in terms of culture,
as Boissevain (1979) discussed in his study on Gozo, Malta. According to him the Gozitan people
prefers to interact with tourists as they get to know about new languages and new cultures. For
them international tourism is a bridge between them and the rest of the world. As same as Gozo, the
people in Pataxo also believes that tourist-host interaction doesn’t always spoil the culture of the
locals sometimes it helps to revive the art and crafts of the host region as the tourists shows the
interest towards cultural souvenirs. Also in Kerala, the host community recognizes tourism for
revival of the tribal art form. Much of the research into social impacts focuses on the host community
perceptions and examines the negative and positive effects of tourism on the community as perceived
by its members. In our present study we are going to assess the impact of tourist – host interaction
on the socio-cultural lives of the host community.
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The Study Area

The study area comprises 4 mouzas i.e., Dadanpatra (J.L. 284), Sona Muhi (J.L. 282), Silampur
(J.L. 246) and Mandarmoni (J.L. 245). This is collectively known as coastal tourist destination in
Mandarmoni located along the coastal stretch of Purba Medinipur district. Geographically the area
extends between 21°39´ N to 21°41´ N and 87°39´ E to 87°42´ E.

Objectives

The major objective of this research is to study the socio-cultural impacts of tourism on the
host community of Mandarmoni.

Materials and Methods

The study is based on field survey. The study zones encompases 4 mouzas Dadanpatra, Sona
Muhi, Silampur and Mandarmoni. To study about the objectives, the target groups have been
selected: Local community who are engaged with  tourism  directly  and  indirectly and the tourists.
Questionnaire survey of the target groups have performed to get the impact of tourism on the
socio-cultural environment of the host community. The samples were collected on random sampling
basis from each mouza. The total sample size was 191 households and 257 tourists. The study used
both qualitative and quantitative methods of data collection. The questionnaire used the likert scale
which comprises the keys: 1- Disagree, 2- Strongly disagree, 3- Undecided, 4- Agree, 5- Strongly
agree. The scale consisted of 12 indicators. Simple descriptive statistics have used to analyze
whether development of tourism has any impact on the socio-cultural life of the host community
and how.

Results and Discussion

Factors of development of tourism in Mandarmoni :

Table 1:  Factors of development of tourism at Mandarmoni

Sl.no. Factors  Per cent of respondent (Tourists)

1. Scenic beauty 61.09

2. Peaceful environmental setup 23.19

3. Accessibility of the spot 15.87

4. Suitable for a short trip 12.19

5. Tourists get influenced with the popularity of the spot 28.79

Majority (79.38 per cent) of the total surveyed tourists are coming from Kolkata. Rest 30 per
cent tourists are coming from other districts of West Bengal, like Haora, Hugli, Birbhum, Nadia,
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Table 2: Perception of the host community regarding impact of tourism development on their socio-
cultural lives

Sl. Perception regarding Strongly Disagree Neutral Agree Strongly
no. impacts of tourism disagree agree

1 Tourism generated employment 2* 18* 42* 516* 185*
opportunity (1.09)** (4.83)** (7.02)** (67.58)** (19.47)**

2 Development of tourism increased 4 28 63 524 105
income of the local community (1.89) (7.12) (11.13) (68.84) (11.02)

3 Development of tourism improved
the housing condition of the local 9 38 75 484 85
community (4.7) (9.87) (13.46) (62.83) (9.14)

4 Development of tourism improved
the general infrastructure of the 4 20 93 436 185
local community (1.95) (5.04) (16.08) (57.13) (19.79)

5 Development of tourism improved
the standard of living of the local 7 54 126 368 115
community (4.16) (13.56) (22.17) (48.23) (11.87)

6 Development of tourism resulted
increased alcoholism among the 4 38 69 444 170
youths of the local community (1.94) (10.23) (11.79) (57.87) (18.17)

7 Prostitution increased due to 2 164 102 292 0
development of tourism (1.13) (42.89) (18.19) (37.71) (.08)

8 Tourist – host interaction generates
certain dissatisfaction among the
host community especially youths as 15 62 159 320 60
they are not able to purchase the (7.84) (16.23) (28.18) (41.63) (6.11)
same products as tourists, which
may result the decline in moral
values of the host community

9 Tourism increased rate of crime 7 82 171 284 75
(3.53) (20.87) (30.08) (37.43) (8.09)

10 Development of tourism changed 17 118 108 216 125
the traditional culture (9.07) (31.18) (19.22) (27.87) (12.66)

11 Development of tourism encourages
the celebration of culture of the 23 88 108 268 105
tourists instead of the traditional (12.06) (23.54) (19.32) (34.52) (10.56)
festivals of the locals

12 Tourism has a positive influence
on the quality of live (QOL) of the 4 54 132 404 75
host community. (2.07) (13.87) (23.19) (52.68) (8.19)

Note: * scores, ** percentage of respondent under each category            Source : Computed by the author
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Maldah, North 24 and South 24 Parganas. Survey reveals that majority of them (61.09 per cent) are
coming to enjoy the scenic beauty of the place. Average duration of stay is for 2 nights and 3 days.
Majority of the tourists (42.41 per cent) at are staying for 2 nights and 3 days.

Frequency of visit or repeat tourist visit is an indicator of the potentiality of the tourist spot.
More repeat tourist visit indicates or leads more sustainability of the tourist spot, and primary
survey reveals, majority of the surveyed tourists (68.75 per cent) in Mandarmoni are visiting the
place for 6-8 times within a span of 10 months.

Table: 3. Total score and Mean drawn from table.2.

Sl.no. Perception regarding impacts of tourism Total Score Mean Decision

1 Tourism generated employment opportunity 763 3.99 Agree

2 Development of tourism increased  income of
the local community 724 3.79 Agree

3 Development of tourism improved the housing
condition of the local community 691 3.62 Agree

4 Development of tourism improved the general
infrastructure of the local community 738 3.86 Agree

5 Development of tourism improved the standard
of living of the local community 670 3.5 Agree

6 Development of tourism resulted increased
alcoholism among the youths of the local community 725 3.79 Agree

7 Prostitution increased due to development of tourism 560 2.9 Neutral

8 Tourist – host interaction generates certain dissatisfaction
among the host community especially youths as they are
not able to purchase the same products as tourists, which
may result the decline in moral values of the host
community 616 3.22 Agree

9 Tourism increased rate of crime 619 3.24 Agree

10 Development of tourism changed the traditional culture 584 3.06 Agree

11 Development of tourism encourages the celebration of
culture of the tourists instead of the traditional festivals
of the locals 592 3.1 Agree

12 Tourism has a positive influence on the quality of live
(QOL) of the host community. 669 3.5 Agree

Source : Calculated by the author
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Perception of the host community regarding impact of tourism development on their socio-cultural
lives :

Primary survey reveals that, majority (69.4 per cent) of the employees of the surveyed lodges
at Mandarmoni belong to the local community (Mouzas Dadanpatra, Sona Muhi, Silampur,
Mandarmoni), 11.4 per cent from other blocks of Purba Medinipur district, about 17.6 per cent are
coming from other districts of West Bengal (68.18 per cent from Kolkata, 10.23 per cent from Haora,
7.95 per cent from S.24 parganas, 2.27 per cent from Nadia and Birbhum each, 9.09 per cent from
Murshidabad) and a very few number of the employees (1.6 per cent) are coming from other states
like Orissa etc.

Table. 4. Clustered Mean drawn from table.3

Total 7951 41.57

Clustered Mean 3.46

Results obtained from table 2 and 3 reflects that the host community agreed with the fact that
development of tourism has a positive impact on their economy, general infrastructure and upliftment
of  their standard of living. At the same time they have also agreed with the fact that, tourist – host
interaction has lead to decline in moral values as host community doesn’t have the purchasing
power as tourists and they can not meet their desire. The decline in moral value accelerated the rate
of crime. The interaction also increased the problem of alcoholism especially among youth which is
quite alarming for a society. Tourism also became a reason behind increased prostitution at some
tourist destinations. In Mandarmoni the host community perceived it neutral (Mean 2.9 Hypothesis
Mean 3) and showed quite casual attitude towards this matter. So, prostitution is not considered as
a problem and its existence may or may not be related with tourism. The study also shows
development of tourism lead to change in traditional culture as they have changed their dressing
style, feeding habit, and recreational activities. The Clustered Mean value (3.46) reflects that the
host community agreed with the fact that development of tourism has a great influence on their
socio-cultural life in respect to each and every indicator except one (Table. 4 and5).

Hypothesis Testing
Test statistics shows, t stat value (4.51275) is greater than t critical one tail value (1.79588)

therefore the null hypothesis is rejected and alternative hypothesis is accepted or, we can say p
value ≤ α or, 0.00088 ≤ 0.05. So, we can conclude that there is enough evidence to infer that the
Mean (3.46417) is significantly greater than Hypothesized Mean (3.0) which indicates development
of tourism at Mandarmoni has significant impact on the socio-cultural lives of the host community.
the impacts are both positive and negative. Positive in respect to economic perspective and negative
in terms of socio-cultural behaviour and moral values.
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Table.5.

t-Test: One-Sample

Mean 3.464166667

Variance 0.126953788

Observations 12

Hypothesized Mean 3

df 11

t Stat 4.512754838

P(T<=t) one-tail 0.000441246

t Critical one-tail 1.795884814

P(T<=t) two-tail 0.000882492

t Critical two-tail 2.200985159

 Conclusion

Development of tourism resulted increased alcoholism, mostly among the youth population in
the study area. According to the host community this problem has been triggered through the
interactions with the tourists. Increase in criminal activities (theft, snatching, molestation has also
increased as the decline in moral value also resulted due to development of tourism. Therefore, we
can conclude that tough tourism has a positive impact upon the economic life of the host community
at the same time it has a significant negative impact on their socio-cultural life, or we can say
tourism leads acculturation to the host community.
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Demographic Scenario in Jhansi District:
A Geographical Study

Neetesh Kumar1

Abstract : The study of demography of any area provide a scope to understand characteristice features of its
population. There is an important role of population in the socio-economic development of any area. Under the
characteristics of the population, the properties of density, growth rate, social structure and working population
are studied. Demographic study is required to analyze the problems of the population and its causes and
effects. Jhansi district is situated in the Bundelkhand upland, which is a drought affected area, by which the
population of the district is directly affected. Secondary source of data have been used in this study. Census of
India (1991, 2001 and 2011) and other government reports has been used for the study of various dimensions
of population. Tabulation, analysis and correlation is calculated in SPSS and M S office. Carl Pearson method
has been used to analyze the correlation between literacy, sex ratio and working population. Arc GIS has been
used to create maps. This papers examines the trends and spatial heterogeneities in demographic scenario in
the district.The study reveals wide spatial and temporal variations in population growth, density, sex ratio,
literacy and working population across the district.

Keywords : Arithmetic density, Population, growth rate and workforce, Jhansi district.

Introduction

Demography has a great significance in geography. It gives accurate information of the
understanding of population through which the proper development of that area is possible (Clarke,
1971). Human beings are an important part of nature, which coordinates their physical, economic
and social actions within the boundaries of their physical environment and creates a cultural
environment and becomes an important and effective agent of the environment itself. In the
interpretation of the human condition of any area, physical conditions are not only impatant, but
the consideration of cultural elements is also needed. The geographical location of any area,
consideration, climate and natural resources have profound influences on the people and their
actions.

The study of biological and cultural properties of population is helpful to understand the
nature of the population, as well as demographic characteristic of that area, which plays an important
role in socio-economic development. On the basis of demographic characteristics, the current use,
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resources and development programs of the resources are determined. Under the demography,
attributes like sex ratio, literacy, age structure, birth rate, mortality rate, occupational structure etc.
are included (Maurya, 2009). In the present study, the study of demographic characteristics of
Jhansi district of Uttar Pradesh is based on the data of Indian Census Year 1991, 2001 and 2011.

Fig. 1 Location of the Study Area
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The Study Area

Jhansi District (24º 11' to 25º 57' N of latitudes and 78º 10' to 79º 25’E of longitudes) lies in the
extreme south-western corner of Uttar Pradesh. It covers 2.07 percent area (5024 sq. km) of the state
and is inhabited by 19, 98,603 persons (2011). It is surrounded by as many as 8 districts of Uttar
Pradesh and Madhya Pradesh. The northern boundary is shared by Jalaun district whereas Hamirpur
district lies on the east. Its east-west length is 99 kilometers and the north-south width is 88
kilometers. In terms of area it is divided into four tehsils and 8 community development blocks. The
river Betwa flows in the study area for a considerable distance. Four districts of Madhya Pradesh
form the southern, western and northwestern boundaries of the district respectively. For the
administrative purpose the districts is divided into eight blocks and four tehsils. The study area
records an average rainfall of 850 mm. The district posseses two distinct physical units: (i) the
comparatively level, low lying and fertile tract in the north; and (ii) the outlying scarps of the
Vindhyan and gneissic hills in the south where the terrain is more elevated and rocky.

From the point of view of geological structure Jhansi district can be divided into two
parts –

1. The North Eastern Plain: This part of the district is flat and fertile, which is made from the
soil brought by regional rivers and nullahs. This part is the border area of   the Ganga Yamuna built
up in Uttar Pradesh. This is a lower area compared to the southern western part.

2. The Southern and South Western Highland Territories: This part is the plateau and
mountainous region. In this part, the hills of Vizavar and Vindhyramas are observed. Due to hill
ranges, it is in the form of a state of highland, where there is abundance of mountains, chandeliers
and wild land. Rocks of Bundelkhand granite are found on most part of this mountainous region. In
this part of the district there are two series of irregular mountains. The first series starts from the
river Betwa, from north to northeast, i.e. from Jhansi to Monnet. Whilst the second series starts
from Katera Village and goes northwards and ends near Magarwara and Kanchanava Village. The
height of both hill ranges is approximately 185 to 233 meters. The maximum height of the Vindhyachal
series in the southern terrain is 522 meters, which gradually decreases. Its height is 307 meters in
Babina and 274 meters in Jhansi. The general slope of the district is northeast from south west.

Objectives

The major objectives of the study are as fellows –

1. To analyze the spatial variation of population characteristics of district Jhansi

2. To examine the correlation between literacy rate and sex ratio, and working population.

Database and Methodology

The present study is mainly based on secondary sources of data. District Gazetteer has been
used for base information. Available literature, SOI toposheet of district, Census 1991, 2001 and
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2011, District Statistical Handbook and other government reports have been used as secondary
source of data. The development block has been taken as unit of study to analyze the spatial
pattern of demographic characteristics. Population growth, density, literacy and work force population
have been computed using standard statistical methods. Pearson’s Correlation Coefficient method
is used to find out the relation between literacy, sex ratio and working population. Suitable mapping
software (M. S. Office and Arc Map 9.3) was used to analyze the spatial variations and mapping.

Population characteristics

Population is an important determining factor in economic growth and development of district
Jhansi. Population characteristics include study of population distribution, growth rate, density, sex
ratio, literacy, social structure, social composition and other consequent aspects. Some major aspects
of demography of the district are discussed below.

Table 1. District Jhansi: Decadal Growth rate, 2001-2011

District Total Rural %  Urban %       Decadal change  2001-2011
(2011) Population

Total % Rural % Urban %

Persons 19,98,603 11,65,119 58.3 8,33,484 41.7 2,53,672 14.5 1,31,948 12.8 1,21,724 17.1

Males 10,57,436 6,15,629 58.2 4,41,807 41.8 1,24,618 13.4 63,250 11.5 61,368 16.1

Female 9,41,167 5,49,490 58.4 3,91,677 41.6 1,29,054 15.9 68,698 14.3 60,356 18.2

Source: Computed by the author.

Social Composition

Social composition refers to the class of the society which is made different caste and
community. It highlights the social status and structure of the class. Indian society is very diverse
in its social composition. There are different types of religion and their followers in India. Indian
society is classified in four groups. These are general, other backward class, schedule caste and
schedule tribe. It also reflects the demographic characteristics of the society. District Jhansi has
very less share of schedule tribes in comparison to schedule castes (Table 2)

Table 2 shows the distribution of Scheduled Castes and Scheduled Tribes population in each
block of the district. If we discuss on block level, Scheduled Castes population varies between
25.75 per cent in Babinaand 36.65 per cent in Mauranipur block. The rest of blocks containing the
higher percentage of Scheduled Castes are Gursarai (35.43) Bangra (34.69) and Bamaur (34.52). The
highest proportion of Scheduled Tribes population is counted in Babina (0.65 percent) block and is
followed by Bangra (0.15) block.  The lowest percentage of Scheduled Tribes is recorded in Moth
(0.04) block. Mauranipur block has negligible population of Scheduled Tribe.
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Table 2. Scheduled caste and scheduled tribes population in CD Blocks, 2011

S. No. CD Block Total population Scheduled Scheduled
Castes (%) Tribes (%)

1 Moth 159,267 30.36 0.04

2 Chirgaon 145,150 29.68 0.08

3 Bamaur 139,137 34.52 0.1

4 Gursarai 142,507 35.43 0.13

5 Bangra 157,448 34.69 0.15

6 Mauranipur 165,832 36.65 0.09

7 Babina 149,966 25.75 0.65

8 Badagaon 105,812 28.63 0.1

District (Rural) Total: 116,5119 32.12 0.17

Source: Computed by the author.

Population Growth

The study of population growth is important in population geography, because population
growth is an important indicator of economic progress, social uplift, historical, cultural background
and political identify of a region. Population growth is the center of demographic mobility of an

Table: 3 Block wise population growth rate 1991-2001 and 2001-2011.

S. No. CD Block 1991 2001 2011 Decadal Growth (%)

1991-2001 2001-2011

1 Moth 118624 137492 159267 15.91 15.84

2 Chirgaon 104813 126503 145150 20.69 14.74

3 Bamaur 103067 120045 139137 16.47 15.9

4 Gursarai 103913 121432 142507 16.86 17.36

5 Bangra 111064 137253 157448 23.58 14.71

6 Mauranipur 117120 139064 165832 18.74 19.23

7 Babina 110029 136536 149966 24.09 9.84

8 Badagaon 94712 114822 105812 21.23 -7.85

District (Rural) 863342 1033147 1165119 19.67 12.77

Source: Computed by the author.
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area. This is the element of the population, which is deeply related to the other constituent elements
of the population. That is why, understanding the birth potential of an area is the key to getting the
entire population structure of that area (Chandana, 2014).

Out of the total population, 58.3 per cent lives in rural areas while 41.7 per cent lives in urban
areas of the district. The proportion of urban population has slightly increased during the decade
from 40.8 per cent in 2001 to 41.7 per cent in 2011. The population of the district is 19, 98,603
according to Census 2011, whereas it was 17, 44,931 in census 2001. There has been decadal
variation in population since 2001 amounting to 2, 53,672 in absolute term (14.54 per cent). The
males who were 9, 32,818 in 2001 increased to 10, 57,436 and females increased from 8, 12,113 to 9,
41,167 as against to 20.2 per cent decadal growth in the state, the growth rate of the district is
recorded only 14.5 percent during the decade 2001-2011. The total growth rates of urban areas is
about 17 percent whereas, it is 12.8 percent in rural areas. (Census of India, 2001 & 2011)

When we talk about rural, it is comparatively lower than urban. Growth rate is decreased in
1991 to 2001 (19.67%) and 2001 to 2011(12.77 %). Almost same pattern observed at block level,
except Badagaon. Negative growth rate is recorded in Badagaon (-7.85 %) development block. Only
Mauranipur block has witnessed increased of the growth rate for the two decades. Higher and
lower growth rate recorded in Babina (24.09 %) and Moth (15.91) block respectively in 1991to 2001.
But in 2001-2011 it has slightly changed, where the highest is marked in Mauranipur (19.23%) and
lowest in Badagaon development block.

Table 4. Jhansi district: Population density, 2011.

S. No. Development Block Population Density (Person/ km2)

Arithmetic Physiographic Agricultural

1 Moth 247.22 325.40 121.22

2 Chirgaon 286.05 362.78 132.44

3 Bamaur 172.74 258.53 104.35

4 Gursarai 199.18 259.28 108.23

5 Bangra 300.17 411.37 157.23

6 Mauranipur 279.80 358.15 143.96

7 Babina 271.94 547.36 112.77

8 Badagaon 250.58 357.35 148.22

District (Rural) 244.59 343.37 126.60

Source- Computed by the author.
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Population density

Population density is the number of persons inhabited per square kilometer of the area. The
area of the district is 5024 square kilometer. The density of population in the district is 398 as
compared to 829 in the state. The population density is 246 in the rural areas while in urban area it
is 2977 persons per square kilometer in the district.

There are three types of densities : first is arithmetic, second is physiologic and third is
agricultural density. Block wise observation revealed that high density occured in Bangra (300.17),
Babina(271.94), Chirgaon (286.05) and Mauranipur (279.80) development blocks. Only two blocks,
Badagaon (250) and Moth (247.22) recorded average density of rural areas of the district. Rest of
blocks had below 199 persons/km2 arithmetic population density (Bamaur, 172.74 &Gursarai, 199.18).
(Table 5 and fig. 2)

Fig. 2 Arithmatic density of population in Jansi District, 2011

Density (Persons/km2)
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Table 5. Jhansi district: Arithmetic population density, 2011

Class Arithmetic Density No of Blocks CD Blocks

High 251 and above 4 BabinaBangaraChirgaon and Mauranipur

Medium 201-250 2 Baragaon and  Moth

Low Below 199 2 Bamaur and Gursarai

Source: Computed by the author.

Sex ratio

Sex ratio means a ratio in terms of females per thousand male population. The average sex
ratio in the district is 890, while it is recorded 912 in the state of Uttar Pradesh as per census 2011.
The observation shows that sex ratio is higher in the rural areas (893) while it is 887 in urban areas
of the district. The rural and urban sex ratio of the district is lower against average sex ratio of Uttar
Pradesh. (Table 6)

Table 6. Trend of sex ratio in Uttar Pradesh and Jhansi District, 1901- 2011

Year Uttar Pradesh Jhansi District

Total Rural Urban Total Rural Urban

1901 938 941 916 956 966 918

1911 916 922 866 946 970 872

1921 908 918 834 924 957 834

1931 903 916 813 932 955 871

1941 907 922 824 935 954 888

1951 908 922 827 916 942 865

1961 907 921 817 890 920 832

1971 876 884 826 879 876 887

1981 882 889 850 869 855 891

1991 876 879 864 863 852 880

2001 898 904 876 871 870 871

2011 912 918 894 890 893 887

Source: Census of India, 2011.

The sex-ratio of the district was significantly high as compared to the state average figures
from 1901 to 1951 and remained below the state average figures during this period. The subsequent
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decades experienced mixed trend from 1961 to 2011 and the value remained low with the state
average. The lowest sex ratio of 863 females per 1000 males were recorded in the district during 1991
against the state average of 876females.  It is also observed that the proportion of females in rural
areas is higher than urban areas in state, but in district this trend fallow up to 1961 and after that
trend is reversed and sex ratio in urban areas increased in comparison to rural area.

Table 7. Jhansi district: Block- wise sex ratio and child sex ratio, 2011.

S. No. Development Block Sex ratio Child Sex ratio (0-6 years)

1 Moth 892 844

2 Chirgaon 907 857

3 Bamaur 871 865

4 Gursarai 878 861

5 Bangra 908 879

6 Mauranipur 897 860

7 Babina 900 889

8 Badagaon 888 881

District (Rural) Total: 893 867

Source: Computed by the author.

On block level, the sex ratio varies from 908 in Bangra to 871 in Bamaur. The table-7 presents
block-wise sex-ratio for rural population in the district. The sex-ratio in rural areas of the district
comes 893 females per 1,000 males, as a whole. The highest sex-ratio of 908 females is found in
Bangra block and is followed by Chirgaon (907), Babina (900) and Mauranipur(897) while the lowest
of 871 is recorded in Bamaur block. The sex-ratio of Gursarai, Badagaon and Moth blocks are 878,
888 and 892 respectively which are lower than the district rural average of 893 females
respectively.(Table 7 and Fig 3)

Table 8. Jhansi district: Sex ratio, 2011

Class Sex Ratio No of Blocks Development Blocks

High 896 and above 4 BabinaBangaraChirgaon and Mauranipur

Medium 884-895 2 Baragaon and Moth

Low Below 883 2 Bamaur and Gursarai

Source: Computed by the author.

The child sex ratio of population in the age-group 0-6 is 866 in the district which is lower than
890 of the general population. The sex ratio of population of the age-group 0-6 the rural areas is 867
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against 864 in urban areas. The sex ratio of population in the age-group 0-6 among C.D. blocks
varies from as low as 844 from Moth to as high as 889 in Babina. The sex-ratio of Babina is higher
than the district rural (867).(Table 7)

Fig. 3 Sex Ratio Jansi District, 2011

Literacy Rate

About 75.05 per cent of the population is literate in the district while 67.7 per cent population
literate in Uttar Pradesh. Similarly, it is found in the district that male literacy is higher than female
literacy. There are 85.38 percent male population literate in district whereas only 77.30 percent
population literate in Uttar Pradesh. Same trend recorded in the case of female literacy. It is 63.49
percent in the district and 57.2 percent in state. There are high literacy in urban area (81.65 %) and
low in rural area (70.19%). The gap in male/female literacy rate is 27.48 per cent in rural areas as

Sex Ratio (per 1000)
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compared to 14.25 per cent in urban areas. The literacy rate among blocks varies between 59.85 per
cent in Babina to 69.74 per cent in Moth.

Table 9. Jhansi district: Block- wise literacy rate, 2011

S. No. Development Percentage of  literates Gap in male female
Block literacy rate

Persons Males Females

1 Moth 75.22 87.37 61.72 25.65

2 Chirgaon 73.46 86.63 59.07 27.56

3 Bamaur 72.13 84.77 57.62 27.15

4 Gursarai 71.34 84.38 56.51 27.87

5 Bangra 66.34 79.93 51.44 28.49

6 Mauranipur 68.16 81.55 53.35 28.2

7 Babina 65.79 78.61 51.36 27.25

8 Badagaon 68.9 82.05 54.33 27.72

District (Rural) Total: 70.19 83.19 55.71 27.48

Source: Computed by the author.

The corresponding proportion of male and female literates comes to 83.19 and 55.71 per cent
respectively which shows very wide gap of 27.48 per cent in male and female literacy. At block level,
Moth block has the highest rural literacy rate of 75.22 per cent while 87.37 per cent males and 61.72
per cent females are literates in this block. The lowest literacy rate in rural areas is noted in Babina
block (65.79 %). There are wide variations in male and female literacy in all the blocks of the district.
The maximum difference of 28.49 points is found in Bangra development block.

Table 10 Jhansi district: Literacy rate, 2011

Class Literacy % No of Blocks Development Blocks

High 72.08 and above 3 Bamaur Chirgaon and Moth

Medium 68.94 – 72.07 1 Gursarai

Low Below 68.93 4 Babina Baragaon Bangara and Mauranipur

Source: Computed by the author.

Working population

In the district 40.77 per cent comprising 8, 14,914 persons pertains to the category of working
population. Average males the working population is 53.46 per cent against about 26.52 per cent
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among females. Main workers constitute 28.02 per cent of total population. Female workers
predominate male among marginal workers. Non-workers contribute 59.23 per cent of total population.
Out of these 73.48 per cent are from the female population. In rural areas 65.06 per cent females are
non-workers. Of the total worker population in the district 28.09 per cent are cultivators, 30.44 per
cent engaged as agricultural laborers, 5.97 per cent in household industry and 35.50 per cent as
other workers. Among male workers 30.25 per cent are cultivators as compared to 23.19 per cent
among females. Similarly as against 40.61per cent male other workers, the proportion of female is
only 23.93 percent. In rural areas of the district as much as 40.27 per cent of working population is
cultivators as against only 5.62 per cent in urban areas. In case of other workers, the composition
of rural and urban proportion is 13.80 and 75.54 per cent of working population. It may be mentioned

Fig. 4 Literacy in Jansi District, 2011
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Table 11. Jhansi district: Block –wise main workers and marginal workers, 2011.

Sl. CD Persons/Males Total Main Marginal Total workers Non-
No. Block /Females population workers workers (main + marginal workers

(%) (%) workers) (%) (%)

1 Moth Persons 159267 31.78 13.65 45.43 54.57

Males 84171 43.75 12.06 55.81 44.19

Females 75096 18.37 15.43 33.80 66.20

2 Chirgaon Persons 145150 28.76 16.34 45.10 54.90

Males 76105 41.32 13.82 55.14 44.86

Females 69045 14.91 19.12 34.03 65.97

3 Bamaur Persons 139137 31.55 15.22 46.77 53.23

Males 74380 44.82 11.37 56.19 43.81

Females 64757 16.30 19.64 35.94 64.06

4 Gursarai Persons 142507 29.33 18.74 48.07 51.93

Males 75900 42.29 13.73 56.01 43.99

Females 66607 14.57 24.45 39.02 60.98

5 Bangra Persons 157448 26.80 19.83 46.63 53.37

Males 82525 39.00 14.66 53.66 46.34

Females 74923 13.36 25.53 38.89 61.11

6 Mauranipur Persons 165832 31.13 15.20 46.33 53.67

Males 87399 43.84 9.68 53.51 46.49

Females 78433 16.97 21.35 38.32 61.68

7 Badagaon Persons 105812 26.76 13.91 40.67 59.33

Males 55698 41.23 12.27 53.49 46.51

Females 50114 10.68 15.73 26.41 73.59

8 Babina Persons 149966 30.12 12.40 42.52 57.48

Males 79451 42.13 11.20 53.34 46.66

Females 70515 16.59 13.75 30.34 69.66

District Persons 1165119 29.64 15.71 45.36 54.64

Males 615629 42.34 12.32 54.66 45.34

Females 549490 15.42 19.52 34.94 65.06

Source: Computed by the author.
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that the working population in the district is about 49.3 per cent as compared to 32.9 per cent in the
state.

Table 11 shows block-wise number and percentage of main workers, marginal workers and
non-workers for rural population of the district. Of the 116, 5119 total rural population of the district,
29.64 per cent has been categorized as main workers and the marginal workers constitute 15.71 per
cent and the remaining 54.64 per cent fall in the category of non-workers. The sex-wise break up at
the district level shows that 42.34 per cent males and 15.42 per cent females are in the category of
main workers. Male and female marginal workers account for 12.32 and 19.52 per cent respectively.

Fig. 5 Working Population Jansi District, 2011

Total Workforce (%)
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The percentage of female marginal workers is higher than male marginal workers. Similar trend is
visible at block level. The percentage of total rural workers of the district comes to 45.36 per cent.
At the block level, Gursarai has highest proportion of total workers forming 48.07 per cent of the
total population.  It is closely followed by Bamaur (46.77%), Bangra (46.33%), Mauranipur (46.33%),
Moth (45.43%), Chirgaon (45.10 %) and Babina (42.52%). The lowest percentage of 40.67 per cent is
recorded in Badgaon development block.

Table 12. Jhansi district: Working population, 2011.

Class Workforce % No of Blocks CD Blocks

High 45.61 and above 4 BamaurGursaraiBangara and Mauranipur

Medium 43.15 – 45.60 2 Chirgaon and Moth

Low Below 43.14 2 Babina and Baragaon

Source: Computed by the author.

Relation betweenLiteracy and Sex Ratio

Karl Pearson’s method has been used to find co-relation between literacy and sex ratio. There
is negative and weaker co-relation between literacy and sex ratio, its value (R) is -0.348 which
shows that as literacy is higher as sex ratio is decreasing. The nearer the value is to zero, the weaker
the relationship. As people are educated as they are using available technology to increasing the
number of baby boy. Which is showing traditional mentality of literate people. It has been found
that the blocks having high literacy have low sex ratio, and the blocks having least literacy rate
have high sex ratio. It directly affects demographic characteristics of the district. It is shown in table
13. Scatter plotting in figure 6 also showing the same characteristics as the trend line is becoming
down as literacy is increasing.

Fig. 6 Scatter Plot between Literacy Rate and Sex Ratio
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Table 13. Pearson’s sorrelations between literacy rate and sex ratio & literacy rate and working
population, 2011

Sex Ratio Working Population

Literacy Rate Pearson Correlation (R) - 0.348 0.292

Sig. (2-tailed) 0.398 0.482

No of observations 8 8

Source: Computed by the author.

Correlation between Literacy and Working Population

Here also Karl Pearson’s method has been used to analyze the correlation between literacy
and working population. There is a positive but very weak correcation between literacy and working
population on where value is 0.2923 at 0.05 level of significance.Most of population are engaged in
primary economic activity of the rural area of the district. So literacy is not highly effective on
working population. Higher literate development block, Moth (75.22 %) has medium percentage of
working population (45.43 %). The same pattern is shown in the scatter Figure 7, where trend line
is slightly up as literacy rate is increasing  (Table 13).

Fig. 7 Scatter Plot between Literacy and Working Population

Concluding Remarks

Overall discussion shows that demographically Jhansi district is lying under moderate phase
of development. Jhansi district lies in the south-west of the state of Uttar Pradesh.  Agriculture  is
the  main  occupation  of  the  rural  population  and  is  also  backbone  of  the  district’s  economy.
Jhansi district ranks 47th in terms of population in the state. The percentage share of urban population
in the district is 41.7 percent as against 22.3 percent of the population in urban areas of the state.
It has population density of 398 persons per sq. km. which is less than the state average 829
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persons per sq. km. Jhansi district ranks 40th in terms of sex ratio (890) which is lower than the state
average (912) female per thousand males. It ranks 10th in literacy with 75.0 percent which is higher
than the state average 0f 67.7 percent. Decadal growth rate of the district (14.5) is lower to the state
average of 20.2 percent.
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Potential of Mining Tourism: A Study of Select Coal Mines
of Paschim Bardhaman District, West Bengal

Ravi S. Singh1 * and Payel Ghosh2

Abstract : Mining tourism is a new facet of tourism industry growing fast worldwide, engendered by the
twofold urge of human society: first, the people’s thirst for visiting unique and adventurous places; and, second
the need of using the large mining land which is otherwise left unused after a certain time. Despite considering
tourism as an important economic activity and having plentiful of mining fields, this type of tourism is rare in
India. This paper highlights the scope of mining tourism in India through case studies. Four sites have been
selected from the coalfields of Paschim Bardhaman district (West Bengal) in a manner that a tourist circuit
could be developed with the aid of minimum infrastructure. Two criteria have been adopted to identify the
mining tourism potential sites—(a) the site has to be extraordinary in terms of either physical or cultural
features or both; and, (b) it has to be well connected with other potential mining tourism sites as well as other
settlements so that a small scale tourism circuit could be developed. Tourism-potential elements have been
identified to represent different facets of mining tourism such as mining heritage tourism, dark tourism, film-
induced tourism etc. The study is conducted with an optimistic attitude emphasizing the positive aspects of
mining tourism.
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Introduction

Mining, became a basic requirement of the world after the First Industrial Revolution, a
phenomenon which occurs only on selective land having a particular geological structure. Similarly,
tourism is also an industrial sector burgeoning day by day. In many countries use of mining fields
as tourism attraction is in trend, and therefore mining tourism is becoming a prominent niche of
tourism. In India mining industry is an important economic activity and tourism has also been taken
seriously from 1980s as a way of employment generation, income and foreign exchange earnings
(Dayananda & Leelabhathi, 2016). In 2017, 8 per cent of the total employment and 9.4 per cent of
GDP came from travel and tourism sector (World Travel and Tourism Council, 2018). Yet mining
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tourism is quite unaddressed in India except some discrete cases. For instance, in Saoner and
Gondegaon coal mines of Nagpur district of Maharashtra where the initiative to start mining tourism
has been taken jointly by the Maharastra Tourism Development Corporation (MTDC) and the
Western Coalfields Limited, a subsidiary company of Coal India Limited, a Government of India
undertaking (Goradia, 2016).

The aim of the present paper is to assess the potential of mining tourism so that mining
landscapes of the country can be also used for tourism. Doing so would increase the income of the
concerned area/region, because the same land which is being used for a mining like organised
modern economic activity could be put to touristic use capable of generating multiplier effect in
economic terms. Hence, the objective of the present exercise is to identify mining tourism potential
sites within the study area and highlight their tourist attractiveness. To understand how far Indian
mining fields could be useful for tourism activity, we have employed the case study method. We
have chosen coal mines of Paschim Bardhaman district in West Bengal for this purpose. The
rationale behind the selection of the study area and the specific coal mines is coal is an important
mineral resource and India is the third highest producer of coal in the world.  The study area is a
part of the oldest coalfields of the country, where first commercial coal mining started during the
British period in the 18th century. Few sites are chosen from this region on the basis of their
uniqueness and connectivity, keeping in mind that they incorporate other tourism sectors and
capable of developing a particular tourist circuit so that tourists can have variety of experiences of
mining tourism within the close proximity. In the first part of the paper, literature based conceptual
issues like mining tourism, mining potential and tourist circuit have been discussed with the aim to
project Indian’s potential on this ground. In the second part potential mining tourism attractiveness
of the selected sites are elaborately documented with supportive visual evidences, mostly collected
through fieldwork and some from the secondary sources. Presence of these sites conveys the
specialty of the study area in mining sector and underscores its considerable potential in mining
tourism.

Review of Literatures

Mining tourism

Tourism is one of the biggest industries of the contemporary world and contributes a fair
percentage in gross domestic product (GDP) and employment. Its main capital is the ‘tourism
attractions’ which are to be sold to the potential consumers, i.e., tourists. The number of attractions
in tourism sector is growing continuously (Swarbrooke, 2002) and there is clear indication that the
traditional form of holidaying is avoided by new generation travellers and new destinations located
in unusual places are blooming (Stevens, 2003). Mining fields are among those new attractions
gaining popularity and giving strong base to mining tourism in the tourism industry as a whole.
Mining tourism deals with the landscape where mining activity is so influential that it alters both
the physical and cultural spaces making the place distinctive and visit-worthy. Edwards and Coit
(1996) have classified mining tourism as a subset of industrial tourism which emphasizes on a
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special kind of industrial heritage. Whereas, it is also considered as the part of geotourism by many
scholars (cf. Costa & Santos, 2016; Rózycki & Dryglas, 2017). There is twofold reasons for rapid
progress in mining tourism sector: the hunger of young travellers to experience ‘new sensations’ in
dangerous, devastating and peculiar places and the necessity of using the defunct mining space
and objects economically (Rózycki & Dryglas, 2017) because mining is unavoidable in current
societal context and tourism is a measure to address several mining related problems (Edwards &
Coit, 1996; Prideaux & Timothy, 2011).

Tourism potential

“Tourism potential”  is a common term used in heritage studies but is not properly defined
within the discipline. Many scholars consider “tourism potential” similar to the term “tourism
attractiveness” (Darabseh et al., 2017; Slehat, 2018). Here we shall use both the terms to mean the
same, i.e., “the possibilities within natural and cultural environment to execute tourism activity”
(Darabseh et al., 2017, p. 464). According to Mckercher and Ho (2006), cultural and heritage assets
are the suitable attractiveness as they display the uniqueness of an area. But not only cultural and
heritage assets but all the material and non-material societal components should be considered
which represent potential tourist resource when aided with “technical facilities and basic and tourism
infrastructure, constitute the foundation of a tourist attraction for a given territory” (Slehat, 2018,
p.11). Actually, the attractiveness of a site depends on its “pulling effect” on tourists; therefore,
attractiveness studies are very important (Vengesayi & Mavondo, 2009) to establish a site as a
potential tour destination. Attractiveness studies can be conducted in different ways based on
their significance of location, nature of the resource on offer, accessibility, etc. (cf. Butler & Baum,
1999). Here, we would consider uniqueness and connectivity of selected mining sites to measure
their tourism attractiveness. Thus, the criteria of  a potential mining tourism site would be : (a) the
site has to be extraordinary in terms of either physical or cultural features or both; and, (b) it has to
be well connected with other potential mining tourism sites as well as major settlements, especially
urban ones so that a small scale tourist circuit could be developed.

Tourist Circuit

A tourist circuit is a route on which at least three major tourism sites are located in such a
manner that none of these are in the same town, village or city nor separated by a long distance and
tourists are encouraged to visit all the destinations within the circuit (Ministry of Tourism, Govt. of
India, 2012). It consists of a cluster of tourist attractions where tourists are encouraged to visit
almost all the attractions at a time (Dam, 2016). The Indian government is promoting circuit tourism
in different states since 9th Five Year Plan (2002-2007) and has identified several tourism circuits
within the country so far (see, <www.tourism.gov.in> for more details). For this, the Ministry of
Tourism launched many schemes like ‘Swadesh Darshan’ Scheme under the ‘Product/Infrastructure
Development for Destinations and Circuits’ scheme for integrated development of theme-based
tourist circuits in the country since 2014-15. In this paper we have attempted to find out tourism
potential sites based on mining tourism attractions in India through a case study of Paschim
Bardhaman district of West Bengal in the Eastern India.

.

.
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Potential Sites for Mining Tourism in Paschim Bardhaman District

Paschim Bardhaman is a newly formed district of West Bengal between Damodar and Ajay
rivers and geologically comes under the Lower Gondwana rocks (Fig. 1).  There are around 100 coal
mines operating mostly under Eastern Coalfields Limited (ECL), a subsidiary of CIL. Raniganj is the
oldest coalfield of India named after the nearby town where coal was first discovered by the
Britishers in 1774. From this perspective, the district may rightfully claim to have the coal mining
heritage of India and many antique and abandoned mines along with the deepest coal mine of the
country.  Identification and smart use of these mines can successfully initiate mining tourism. Tag
up of any place with something unique is a must to allure tourists. Here mines are the peculiarities
that create distinctive landscape and their uniqueness also lies in the fact that they are found in
some selective places on the earth (Rózycki & Dryglas, 2017) which would function as tourism ‘pull
factor’ of the area. In this paper we have identified some unique mining sites based on different
‘pull factors’ or tourism attractions and an attempt is made to trace a tourism circuit knitting them in

Fig. 1: Location of study area and potential mining tourism sites.
Source: Drawn based on District Census Handbook, Barddhaman, 2011

.
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a thread. In the following part some selective coal mines of this district have been verbally and
pictorially represented to understand the potentiality of development of tourism in this area.

Chinakuri Mine: The Deepest Coal Mine of India

People always show interest in anything which is the only of its kind such as the biggest, the
tallest, the deepest etc. and here we have the deepest coal mine of India, i.e., Chinakuri mine No.1
(Photo Plate 1). Earlier,  it was known as the deepest coal mine of Asia. This mine is located along
the north bank of river Damodar, about 16 km south-west to Asansol, the headquarters of Paschim
Bardhaman district. The present mine was started in 1945 and took around ten years to touch the
coal seam which is 613 metres underground. With the deepest point of 670 metres and situated in
the eastern part, this mine is operating under Sodepur Area of the ECL. According to the manager
of this mine, Mr. B. Sarkar, in spite of having good quality coal reserve, the mine is not operating
since 2008 because of various safety regulations (personal communication, August 28, 2019).

Photo Plate 1. Winding Tower at Chinakuri Mine No.1: Way to the deepest coal mine in India.
Source: Field survey, August 2019.
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The mine premises is a calm place with a combination of big trees and dumps of machinery
scraps, but not a lot of workers were in sight during the field visit. The winding tower is located on
a slightly elevated point which was formed during the excavation of the shaft. There are two lifts
working to transport the miners and equipments from surface to underground and vice-versa. Three
people are engaged in operating the lift: one on the surface, one under the surface and one at the
winding operation room. A visitor can observe the whole process and also photograph them. The
next thing to be seen is the giant fan with seven metres of diametre, which regulates the air
circulation of the mine. The winding machine and the fan both belong to the British period and are
still functioning well.

To go underground one has to sign a bond and take proper safety measures—wearing helmet
and lamp is mandatory for all and the person going underground must be of eighteen years or
above in age and physically fit. The same lift would take the visitors underground which takes the
workers. The lift sinks into the ground with a speed of four metre per second and takes about 2
minutes 11 seconds to reach the end point. In the tunnel tracks are laid everywhere which are used
to transport tubs full of coal from one place to another with the help of rechargeable battery
operated locomotives. There are some work stations where workers are present 24x7 in spite of no
production only to keep the mine functioning so that coal extraction can be started once the safety
problem is mitigated. Hanging lamps and ‘escape kits’ are available only at the work stations.
Without live experience, one cannot imagine how hard it is to work there for eight long hours
without basic facilities like toilets and having only a very old model telephone as a connector to
outer world. Walking about a hundred meters towards south, one can experience to be 600m
underneath where river Damodar flows overhead. Apart from these in this mine, the  presence of
underground water reservoir, several geological features such as dykes, faults, experience of extreme
darkness when the lamps are switched off can make the visit an unforgettable memory, a life-time
experience for the visitor.

According to Mr. B. Sarkar, the mine’s manager, and the Chief General Manager (CGM), Sodepur
Area Office, Soumendra Kundu, tourism in this mine is not impossible given that proper safety is
maintained (personal communication, August 28, 2019). They also mentioned that a good number of
people visit this mine round the year especially students from different mining colleges, universities
and institutes studying or researching on mining; foreign mining experts from countries like China,
Russia, Indonesia as well as family members of workers and local people.

Chinakuri is not only the place where the deepest coal mine is located, it is one of those
centres from where history of coal mining in India started. Mr. Suetonius Grant Heatly was the first
Englishman to have discovered coal in India in 1774. It is said that there were six mines where he
was working at that time and one of them was in Chinakuri (Peterson, 1997). Later, during 1820s,
when number of coal mines under European management was growing rapidly, in 1823-24 a mine
was opened by Mr. Betts at the site where Heatly had worked in Chinakuri (CMPDIL, 1984; Peterson,
1997).  In 1835, Prince Dwarakanath Tagore1 entered the coal business as the first Indian entrepreneur
and formed the Carr, Tagore & Company and eventually bought the Chinakuri mine in 1937(CMPDIL,
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1984; Peterson, 1997). Unfortunately, at present there is no trace of this historically significant mine,
what local people could show is a site near the present mine, which they claim it to be the old mine,
covered with bushes and creepers. Chinakuri mine and its periphery is no doubt a heritage asset of
the district, which holds the history of coal in India and pride of the local people, doubling its
potentiality to be a tourist attraction. Proper preservation and planned infrastructure development
could lead it to be a tourist destination for those who are interested in history, mining technology
and adventure.

Narankuri Coal Mine Ruins

Curiosity is inseparable part of the human personality. Desire to know the past is very common
among human beings, which is why heritage tourism remains popular in tourism industry. Heritage
is a part of societal tradition and tourism is a contemporary way of using heritage economically (Li,
2003). Heritage tourism, hence, provides authentic experience of past in the present (DeLyser, 1999).
Being the central part of the oldest coalfield of India this district has plenty of places which convey
the cultural heritage of the locality in one form or the other. Narankuri/Narayankuri village is one of
them where one of the earliest coal mines of India owned by native entrepreneurs  was started in
1830s (Photo Plate 2). The village is located in Raniganj block of Paschim Bardhaman district and

Photo Plate 2.Workers at Narankuri coal mine during the British period.
Source: Collection of Mr. Amitabha Das, Manager, Amritnagar Colliery, ECL.
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Photo Plate 3. Residuum of Dwarakanath’s haulage house at Narankuri village.
Source: Field survey, August 2019.

only three kilometres away from Raniganj town and about 40 kilometres from Chinakuri. Prince
Dwarakanath besides buying the mine of Chinakuri, established many coal-pits centring Narankuri
where the remnant of haulage house (Photo Plate 3) and the office-cum-residency bungalow are still
present. And, it is said that even Rabindranath Tagore as a child came and stayed there. At present,
two or three coal-pits are identifiable but fully covered by wild vegetal growth. The condition of
haulage house is terrible; a Banyan tree has grown up covering it, cow-dung cakes were pasted on
the wall and the Gram Panchayat’s dustbin is kept just beside this heritage house. Only a sign
board, though with some wrong information, stating its antiquity is present. Similar scenario was
observed at the site of the historical bungalow whose three pillars are left, they too can fall down
any time (Photo Plate 4). The ‘over burden’ from the nearby open cast mine is dumped just behind
it which can slide down any day and destroy the last imprint of the first Indian coal entrepreneur.

The ghat (‘river-front’) along the Damodar where the coal used to be loaded into the ships
and carried to Calcutta (now Kolkata) is still recognisable and popularly known as ‘Mathurachandi
Ghat’ because the temple of local Goddess Mathurachandi is located here. A bust of Prince
Dwarakanath has been installed in 2017 by Asansol-Durgapur Development Authority. Some old
photographs of British period are preserved by the manager of Amritnagar Colliery, Mr. Amitabha
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Das, which he had collected from villagers of Narankuri.  Over all, this place, in spite of holding the
cultural heritage of the land and history of mining industry in India, is sadly neglected by the
authority, local people and media too. This old mining site needs immediate conservation so that
future generations could see how coal mining has evolved in India. With proper care, preservation
and planning a small museum can be open here to serve the purpose of tourism.

Chinakuri and Mahabir Collieries: Sites of Dreadful Mining Accidents

Mining is one of the most dangerous economic activities humans are engaged in. Majority of
the coal mines have witnessed some type of accident or the other. Such hazards are more dangerous
in the case of underground mines.  In a personal communication with us, Mr. Manish Kumar,
Assistant Director: Statistics, Directorate General of Mines Safety) confirmed this by stating that
there are only a few mines in Raniganj coalfield where no accident has occurred so far (personal
communication, August 21, 2019).  Such a condition opens up the opportunity for “Dark Tourism”—
a form of tourism engaging visitation to the places which offer representation of suffering and
deaths (Stone, 2006). Dark tourism helps in ‘social neutralisation of death’ reducing the intensity of
emotion or dread that death brings might be considered as a lesson for future safety too (Stone &

Photo Plate 4. Remains of the building used by Prince Dwarakanath Tagore, near Narankuri village.
Source: Field survey, August 2019.
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Sharpley, 2008). In case of mining tourism, occurrence of serious accidents could be the reason for
which people would visit the place to experience the hardship workers had once faced and the
bravery they showed to overcome those hardships and also to witness post-disaster landscape.

The same Chinakuri mine, the deepest one, apart from its heritage value holds the history of
a disastrous accident, on the 19th February 1958, when an explosion occurred in Pit Nos. 1 and 2
killing 183 workers, making it a global leading news on the front page of The Canberra Times
(www.ismenvis.nic.in).

Similarly, Mahabir Colliery, presently abandoned and located within 2 kilometres of Raniganj
and 5 Kilometres of Narankuri, became the headline of local newspapers for the mining accident
occurred on the 13th November, 1989 (Photo Plate 5). The underground mine was flooded due to
fracture in a wall and globally acclaimed for the unprecedent rescue mission led by the then
Additional Chief Mining Engineer Mr. Jaswant Singh Gill, when a rescue capsule was made out of
metal sheet and miraculously 64 trapped workers were hauled out of the mine alive after four days.
21 years after the accident in Mahabir Colliery, almost same technique was used in Chile in 2010,
(Banerjee, 2010).

Photo plate 5: A snapshot of the rescue work at Mahabir Colliery, 1989
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Source: The Better India (Blog) https://www.thebetterindia.com/68352/jaswanth-singh-gill-coal-india-west-bengal/

Leanne White (2011) in a chapter of the book ‘Mining heritage and tourism: A global synthesis’
has mentioned about a Tasmanian town, Beaconsfield, which became famous among the tourists
after a mining accident happened, because of media exposure. Wider and proper media coverage
and reporting of such cases of disasters’ occurrence in the mines of Paschim Bardhaman is needed
to make people informed. Later, the same coverage of infamous and fatal accidents in mines in the
form of photographs, newspaper cuttings, video footages could be displayed in suitable places
including on-site museums, so that visitors can know about them, feel the urge to personally visit
these places and learn by themselves about them.

Khottadih Colliery: Shooting location of Bollywood movie ‘Gunday’

As Riley and Van Doren (1992) stated that while talking about initiating tourism at a place,
there is no better promotion than that by a motion picture. Movie-induced tourism is a growing
sector in tourism industry in countries like Britain where desire to witness and feel the places
shown on ‘silver screen’ becomes a leisure activity (cf. Busby & Klug, 2001). In India also movie-
induced- tour destinations are not uncommon. Coal mines and mining areas have been the site for
film shooting in mainstream Bollywood as well as regional cinema in different languages including
Hindi, Bangla, and Odiya, etc. For instance, the bungalow used for the shooting of the Bollywood

Photoplate 6: Coal mines in cinema: A scene shot in Khottadih Colliery in background.
Source: A frame taken from the movie ‘Gunday’(in Hindi), released in 2014.
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film ‘Gunday’, became a tourist destination afterwards and renamed as ‘Bikram-Bala Sadan’ after
the protagonists in the film (Baksi, 2014).  Similarly, Khottadih Colliery, 24 kilometres away from
Raniganj, was an ordinary coal mine until the same movie was shot there (see, Photo Plate 6).
During the shooting people from almost, the whole town of Durgapur and its environs gathered
there (Mankermi, 2013), and it became quite popular among the local visitors after the film was
released. From such instances it is clear that various sites in coal mining areas hold a huge tourism
potential that can further flourish if the tourists are encouraged to visit and required tourism
infrastructure is duly provided.

Conclusion

In the above discussion we have highlighted four potential mining tourism giving detail
account of their uniqueness, which have ability to attract tourists interested in different niches of
mining tourism. These sites are also well connected by both roadway (such as National Highway-
2, National Highway-60) and railways (such as Delhi-Howrah Main Line) and fulfil our second
criterion of being well connected and accessible.  These sites are also four in number and neither
very far from each other nor located within the same settlement—village or town. Hence, they
qualify the criteria of tourism circuit required by Ministry of Tourism, Government of India. This
potential circuit of mining tourism may be developed to serve the purpose of government’s “Product/
Infrastructure Development for Destinations and Circuits” scheme at small scale.

Mining tourism is a blooming niche of world tourism. But inspite of considering tourism an
important economic activity and having plentiful of mining fields, this type of tourism is rare in
India. Considering the country’s mining history, we understand that mining tourism has solid base
here; what all it needs is development of tourism infrastructure. The brief analysis attempted in
preceding sections is to underscore the opportunities of Indian mines in tourism industry
highlighting different sectors of tourism keeping main focus on the promotion of mining tourism.
The Chinakuri Mine represents the mining heritage of the country and it also holds the record of
being the deepest coal mine of India. On this basis, it has considerable potential to attract tourists
and emerge as a tourism destination. As outlined above, the Narankuri mining site too is remarkable
from the historical perspective and mining heritage tourism could flourish here as well. The mines of
Chinakuri and Mahabir have association with disastrous accidents; hence, they provide the basis
for dark tourism. And, the fourth one is Khottadih Colliery, where movie-induced mining tourism is
already in operation, particularly after the shooting of Hindi movie ‘Gunday’and its release later. It
too has similar potential to be developed further in future.  As these sites are well connected with
each other and also with other places, initiative of mining-based tourism through a tourist circuit
could be promoted at small scale. The requirements for tourist circuit development—providing
information and infrastructure, establishing a symbiotic association between the locals, tourists
and the sites. This study has tried to advocate an idea with considerable potential; and, opens up
new vistas for further studies which are needed for in-depth understanding and developing mining
tourism particularly in the study area.
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End note

1. Grandfather of the Nobel Laureate poet Rabindranath Tagore and an enlighten businessman
scholar of that time.
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Passengers’ Perception and Persuasion on Railway
Transport System of Tripura

Stabak Roy1, Tapan Barman2 and Saptarshi Mitra3*

Abstract : The aim of this paper is to study the perception and persuasion of the railway passengers of
Tripura (Churaibari-Garjee) on railway services in Tripura. After recommissioning of broad-gauge railway
service, passenger mobility has been increased significantly. Increasing passengers' mobility is an influential
factor to improve service quality. Perception of the passengers depends on travel behaviour, mobility pattern,
frequency of journey, Station-road infrastructure, passenger amenities etc. Perception of the passengers on
delivered services quality has been examined through a convenience survey. 200 samples have been collected
from different stations as well as from running trains of Tripura. Study reveals that a significant proportion of
passengers are moderately satisfied with existing railway infrastructural facilities.

Keywords : Passenger perception, Railway transportation, Railway infrastructure, Service quality of the
railways.

Introduction

Transport means the transportation of goods and personnel from one place to the other.
Transport can be carried through roads, railways, airways, waterways, canals and terminal
(Kumuthadevi, 2017). The Indian Railways (IR) has become the prime mover of the Indian economy
(Sharma and Kumar, 2014).The IR is one of the pillars of India’s infrastructure and has a symbiotic
relationship with the country’s industry as well as the economy (Sahoo, 2011). It is the fourth
largest railway network after USA, China and Russia (Gupta, 2014; Roy and Mitra, 2016; Naveen
and Raganathan, 2018). In the context of management and operation, IR is the second largest
system (Pandey, Dubey, and Mukharjee, 2015). It provides optimum service to railway passengers
as a prime mean of public transportation (Rao, 2015). The Railways has its own distinctive features
and provides different services to the passengers (Vishnuvarthan and Selvaraj, 2012) like low fare,
comfortable journey, speed, the security of the passengers, ticket availability to the passengers
(Raman, 2018).

1. Research Scholar, Department of Geography and Disaster Management, Tripura University,
2. Former Student, Department of Geography and Disaster Management, Tripura University,
3. Assistant Professor, Department of Geography and Disaster Management, Tripura University, email :

saptarshigeotu2000@gmail.com
*Corresponding author:

Ind. J. of Landscape Systems and Ecological Studies 42 (1) June - 2019, 115- 129 ISSN 0971-4170



116 INDIAN JOURNAL OF LANDSCAPE SYSTEMS AND ECOLOGICAL STUDIES VOL. 42

Passengers’ perceptions of railway performances control their travel behavior (Nielsen, 2000).
Travel behaviour of the passengers contained with embarking, disembark and alacrities at the
railway stations and train (Akiyama and Okushima, 2009). In low-frequency networks, passengers
not always perceive on-time performance. The on-time performance is an important service quality
which is highly dependent on the network characteristics. (Milan, 1996).

The IR is treated as the central nervous system of the country (Kumar, 2017; Kumuthadevi,
2017). For providing better service and smooth administration, IR is divided into 17 zones with 68
divisions (Ministry of Railways, 2019). In 1952, North Eastern Railway was created by assembling
Oudh-Tirhut Railway and Assam Railway alongwith small sections (Cawnpore-Achnera) of Bombay,
Baroda and Central India Railway. A new zone was emerging in 1958 by disembodied North Eastern
Railway which is known as Northeast Frontier Railway (Bhandari, 2005) which provides service to
all north-eastern states alongwith small part of West Bengal. Out of eight states of North Eastern
region, operational rail network connectivity now exists in seven States i.e. Arunachal Pradesh,
Assam, Manipur, Meghalaya, Mizoram, Nagaland and Tripura (Roy and Mitra, 2016). A new railway
project between Sevoke to Rangpo has been sanctioned to connect Sikkim (Bhaduri, 2018). For
efficient operation, Northeast Frontier Railway segregated into five divisions namely Tinsukia,
Lumding, Rangiya, Alipurduar and Katihar (Northeast Frontier Railway, 2011). Among five divisions,
Lumding division is the longest division spread over five states namely Assam (Kamakhya-Lumding-
Rangapahar Crossing, Lumding-Badarpur-Silchar, Katakhal-Jirighat, katakhal-Ramnathpur, Badarpur-
Karimganj-Tilbhum, Karimganj-Maishashan), Manipur (Jiribam-Ngoilamtang-Tupul), Mizoram
(Bhairabi-Aizawl-Sairang), Nagaland (Dimapur-Oating) and Tripura (Churaibari-Dharmanagr-Agartala-
Udaipur-Sabroom) with about 1027.81 km. and 148 railway stations (Northeast Frontier Railway,
2017). About 21 per cent of divisional railway track is laid in the state of Tripura. After long socio-
political movement Agartala, the capital city of the state was connected with rest of India via
Lumding, Assam though meter gauge line in 2008 (Roy and Mitra, 2016) Paradigm shift of the
railway transport system of the state has been taking place after re-commissioning of gauge
conversion in 2016. After re-commissioning of broad gauge and construction of new route (Agartala-
Belonia), service quality has been improved and passengers of Tripura experience with broad
gauge services provided by the IR. Adscititious attributes of the IR are creating an imperative
impact on decision making to select railway.

The main objective of this paper is to study the perception and persuasion of the railway
passengers of Tripura (Churaibari-Garjee) on railway services.

Methodology and Database

The work has applied only bottom-up methodology (Palacin, 2017). The study is based on
primary data collected through schedule survey. A total of 200 railway passengers are selected
through consecutive sampling method from 21 functional railway stations of Tripura’ who are used
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Fig. 1. Location Map of the Study Area
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to travel by passenger trains. Perception has done through schedule survey obtaining the important
matters related to their daily movement like station infrastructure, on train facilities, their satisfaction
level, the demand of other facilities their satisfaction level and need of some more facilities etc.
Descriptive statistics have been calculated to understand the facts and phenomenon associated
with passenger mobility. To understand the level of happiness on the railway transport system of
the State a five-point Likert Scale has been used. ‘Word of Mouth’ recommendation has been
upheld for eventual planning to meet passenger demand.

The Study Area

The study is limited to operational railway route consisting railway stations which fall under
Lumding Division of Northeast Frontier Railway. About 203 km long operational railway track exists
between Churaibari Railway Station (24°26¹ N. and 92°14¹ E.) in North to Garjee Railway Station
(23°25' N. and 91°29’E.) in South with 19 intermediate stations namely Nadiapur, Dharmanagar,
Panisagar, Pencharthal, Kumarghat, Nalkata, Manu, S.K. Para, Jawaharnagar, Ambassa, Mungiakami,
Teliamura, Jirania, Jogendranagar, Agartala, Sekerkote, Bishalgarh, Bishramganj and Udaipur.

Only 10 passenger trains run in this route. Till, now no direct train service is available between
northern to southern extents of the state. Only about six trains operate towards the north and four
are towards the south from Agartala railway station which is presently the central operational
station in the State.

Results and Discussion

Nature of Mobility

As per the report of the IR in 2016-2017 more than70 million passengers travelling by train
(The Economic Times, 2017) that broadly varies on purposive nature of the passenger, occupation
of the passenger, locationalisation of the station, the distance between stations and destination,
smooth accessibility to the station and schedule of train’s movement etc.(Eboli, Forciniti and Mazzulla,
2018).

After introduction of broad gauge railway track in Tripura,  passenger used to travel in train
for different purposes such as working purpose, administrative purpose, business purpose,
educational purpose, health check-up,  family purpose, weekend movement with their family members,
visit tourist spots,visit religious place etc. In Tripura,the frequency of the train service is very
nominal. About 44 per cent of railway passengers travelling by train for work purpose. About 21.5
per cent passengers used to travel including weekend travel train for family purposes. About 13 per
cent of passenger used the train for their educational purpose. For health purpose, only about three
per cent passengeris used to travel through train (Table 1).  The pattern of the mobility of railway
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passengers is centripetal towards Agartala City. Agartala is not only the capital city of the State but
also faster-growing city of Northeast India (Sachs, Bajpai, and Ramia, 2006)

Table. 1. Purpose of travelling by train

Purpose of journey Total Percentage

Working place 88 44

Administrative work 3 1.5

Business purpose 16 8.0

Education purpose 26 13.0

Health purpose 6 3.0

Family Matter 43 21.5

Other 18 9.0

Source: Primary Survey, 2017-2018

Generally, few passengers (only about 10%) travel daily. The daily commuters accustomed
with an average of 60 to 80 km journey per day. This mobility pattern has not supported the
concept of Transit-Oriented-Development (Newman, 2009). On the other hand, the maximum number
of service holding passengers (37.5%) working far away from their home living in a rented room or
at office quarter usually visit their home weekly or monthly (Table 2). About 31 per cent of passenger
used to travel train by weekly, predominantly students of universities and colleges and 18 per cent
of passenger commute to train occasionally for recreational purpose. And very few passengers
travel quarterly and yearly.

Table. 2. Frequency of passengers travelling by train

Period of Journey Total Percentage

Daily 20 10.0

Weekly 62 31.0

Monthly 75 37.5

Quarterly 0 0.0

Yearly 7 3.5

Occasionally 36 18

Source: Primary Survey, 2017-2018
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Table. 3 Nature of ticket purchased by the railway passengers of Tripura

Mode Total Percentage

Daily 189 94.5

Monthly 11 5.5

Quarterly 0 0

Source: Primary Survey, 2017-18

Most of the passengers (94.5 per cent) purchase daily (onward) ticket. While very few
passengers (about 5.5 per cent) buy a monthly ticket (Table 3). According to monthly ticket holders,
they are not willing to stand in the queue of the ticket counters every day. But the infrequent
journey, purpose-based changing destination and one-time investment for a monthly ticket are
engrossed larger group of the passenger to purchasea ticket on a daily basis.

Nature of Railway Transport System and Feeder Road

Mobility pattern of the passengers is linked with feeder road connectivity and accessibility on
that road (Bok and Kwon, 2016). Generally, most of the time passengers have been using auto to
reach the railway station. Auto is the main para-transit mode of transport of Tripura (Debbarma,
Mitra, and Debnath, 2017).  About 50 per cent passengers who live near to the railway station prefer
to come to the station by walking. Some government officials (21%) and businessmen (10%) are
using their own private car to reach the station.

Table. 4. Mode of transport to and from railway station in Tripura

Mode of Transport Total Percentage

Walking 42 21

Bike 19 9.5

Personal car 20 10

Auto 100 50

Magic van 15 7.5

Commando Jeep 4 2

Bus 0 0

Source: Primary Survey, 2017-18

About 9.5 and 7.2 per cent of passengers commute to the railway station through their bike
and by magic van respectively. Very less number of passenger used to avail the commando jeep to
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reach the railway station, those vehicles generally do not access directly to the railway station
(Table 4).

As per the passengers’ perception is concerned, about 98.5 per cent of passengers get the
vehicles easily from their feeder road. But about 1.5 per cent of passengers get face problem to pick
a vehicle to reachthe railway station smoothly because of locational remoteness.

Table 5. Availability of vehicles with interval

Interval Total Percentage

Every 5minute 66 33

5-15minute 92 46

15-30minute 36 18

Above 30minute 6 3

Source: Primary Survey, 2017-18

Passengers of an urban area like Agartala, Dharmanagar, Kumarghat, Udaipur etc areas (33 per
cent) frequently available vehicles to reach the station. Somewhere passengers are waiting 5 to 15
minutes for vehicles (46 per cent). Very few percentages of the passengers have to wait 15 to 30
minutes to pick a vehicle to reach the station. Passengers are suffering this four problem especially
in the morning of the winter season (Table 5).

Table. 6. Time taken to reach station the railway station

Time taken Total Percentage

Less than 15min 93 46.5

15-30minute 87 43.5

30minute-1hour 14 7.0

More than 1hour 6 3.0

Source: Primary Survey, 2017-18

The maximum passengers (46.5%) reache the station within 15 minutes because their resident
is within five kilometres from the station and feeder road connectivity is relatively good. About 43.5
per cent of passengers spend the time of 15 -30 minutes to reach the station (Table 6). Seven per
cent and three per cent of passengers require a time of 30 to 60minutes or more than that to reach
the station.The causality of time to reach station depends on multiple factors like mode of transport
preferred by the passenger to reach the station, feeder road infrastructure, frequency of the vehicle,
departure of the train (Table 6).
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About 58.5 percentage of the passengers perception is that they do not face any problem in
reaching the station, while 41.5 per cent of passenges have complained and face problem to reach
the station because of either broken road condition or narrow width of the road or may be due to
other like reasons strikes, shortage of vehiclefor the station (Table 7).

Table 7. Problem to reach the station

Mode Total Percentage

Yes 83 41.5

No 117 58.5

Source: Primary Survey, 2017-18

About 41 per cent of passengers’ perception about station road condition is moderate, it
would be better if the road is maintained regularly and 35 per cent of passenger perception is that
the road condition is good. Very few passengers inform that the road condition is very good (2.5
per cent). About 18.5 per cent and three per cent of passenger perception are that the road is not
good because the roads are very narrow, broken edges of the road (Table 8).

Table 8. Station road condition

Condition Total Percentage

Very good 5 2.5

Good 70 35

Moderate 82 41

Not good 37 18.5

Very bad 6 3

Source: Primary Survey, 2017-18

Perception of Station Infrastructure

Most of the stations of Tripura have the drinking water facility. About 64 per cent of the
passengers’ perception is that the stations have drinking water facilities and 36 per cent of passengers
have a negative perception. According to them, there is no water availability in the station because
ofthe water supply line is not yet fitted or tap water points are not working (Table 9).

About 73 per cent of passengers agree that most of the stations have the sanitation facilities
but 27 per cent of passengers oppose it, because most of the time the toilets of the station are
remained closed and some stations do not have sanitation facilitiestoo (Table 9).
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As per the waiting room is concerned, most of the stations do not have proper waiting room
facilities. Every station hasa small common waiting room attached with the ticket counter. About
68.5 per cent of passengers are satisfied with this facility. But about 31.5 per cent of passengers
disagree and not satisfied with it and demand a proper waiting room which is well equipped and
good sitting arrangement where passengers can take rest (Table 9).

Table 9. Awareness about station infrastructure

Parameter Yes No Percentage

Drinking Water 64 36 100.00

Sanitation 73 26 100.00

Waiting Room 68.5 31.5 100.00

Announcement Facility 53 47 100.00

Fast Aid Box 1.5 79 80.50

Police Booth 58.5 45.48 100.00

Complain Box 26 74 100.00

Ticket Checking 61.5 21 82.50

Source: Primary Survey, 2017-18

Publication announcement facility is not available in all stations. Those stations having the
announcement facility do not operate properly except in Agartala and Dharmanagar stations. As a
result, some miss communication happen among passengers. In some stations, there is public
announcement facility but due to lack of management,mike does not work properly. In this regard,
47 per cent of passenger perception is that most stations do not have the announcement facility
and 53 per cent of passenger perception is that most of the stations have the announcement facility
(Table 9).

There is no medical facility in the railway station which is a very negative indicator. About 79
per cent of passengers perception is very negative aboutthe medical facility in the station whereas
19.5 per cent of passengers do not know or do not have any idea about the medical facility.
Whereas 1.5 per cent of passenger knows that there is a medical facility in the station especially in
Agartala station (Table 9).

Police booth in the station means RPF (Railway Police Force) which indicates the passengers’
safety and security. About 58.5 per cent of passengers’ perception is that there are police booths
and 41.5 per cent of passengers perception is that there is no availability of police booth in the
station especially in those stations which are in the interior part such as S.K Para, Jawaharnagar,
Nalkata etc.
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Most of the stations do not have complaint box where the passengers can drop their problems.
About 74 per cent of passenger perception is that there is no complaint box in the station whereas
26 per cent passengers say that some stations have complaint box (Table 9). It is very difficult to
say that the passengers who are saying that non availabilityof complaint box in station do not have
properly noticed it or they do not know where the box used to be.

Regular ticket checking is being done by the ticket checkers either in the running trains or at
the exit points. About 61.5 per cent of passengers perception is that checking to happen while 21
per cent of passengers say checking does not happen properly.This may be due to insufficient
employees whereas 17.5 per cent passengers say that ticket checking happens occasionally
(Table 9).

Perception of Service Quality of Station Infrastructure

Quality of drinking water of the stations are not very good (31%) about 1.56per cent of the
passengers’ perception is that the station water quality is good, but about 48.87 per cent of
passengers say that the quality of drinking water in the station is moderate. The reason is mostly
purence iron in water (Table 10).

In the case of the toilet, some passengers are satisfied with the moderate condition of the
toilet and some are unsatisfied for the very bad condition of the toilet. Both about 34.28 and 11.64
percent of the passenger are literally commented worse condition of the toilets in the station
(Table 10).

Table 10. Level of passenger satisfactionon station infrastructure

Attributes Very Good/ Good/ Moderate/ Not Good/ Bad/Highly Percentage
Highly Satisfied Satisfied Neutral Dissatisfied Dissatisfied

Drinking Water 1.56 16.4 48.87 31 3 100.00

Sanitation 0 6.16 34.25 34.25 11.64 86.3

Waiting Room 0 23.36 45.98 30.66 0.00 100.00

Fast Aid Facility 0.00 0.00 33.33 66.66 0.00 100.00

Passenger Shed 1.00 22.5 73.00 3.50 0 100.00

Source: Primary Survey, 2017-18

As per the quality of waiting room is concerned about 30.66 per cent of the passengers are
not fully satisfied regarding the quality of the waiting room, and the passengers are urging for a
proper quality of waiting room where the passenger can sit and relax properly. About 45.98 per cent
of the passengers are more or less satisfied with the quality of the waiting room but some minor
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requirements are there for the passengers needs more fans, mobile charging points, as well as
regular cleaning, should be done, and 23.36 per cent of passengers are totally satisfied with the
quality of the waiting room because previously these passengers not seen any waiting room facilities
neither they have any waiting room idea (Table 10).

Previously only three passengers told that the stations have medical facility, when it comes in
the aspect of quality only 33.33 per cent claim that quality is good and more than 66 per cent
passengers claim that quality of the medical service is not good at all means no advance medicines
or antibiotics facility for emergency treatment (Table 10).

As passenger shed is concerned, it is an essential amenity in the railway station for the
passengers to get relief from the scorching heat and rain. About 73 per cent of the passengers have
moderate satisfaction and 22.5 per cent of the passengers have good perception regarding the
passenger-shed (Table 10).

Perception of Train Infrastructure

Very recently, new broad gauge line has been introduced in Tripura, the speed of the train is
moderate and according to 83 per cent passengers’ perception is that the train speed is moderate,
11.5 per cent of passenger says that speed of the train is fast especially at night time. And about
four per cent and 1.5 per cent of passengers say that the speed of the train is slow as well as very
slow this may because of single track line in Tripura, the train gets delayed or takes more time due
to the signal problem, landslide, heavy shower etc.

Table 11. Awareness about Train Infrastructure

Parameter Yes No Percentage

Seat Comfortability 94 06 100.00

Water in Basin or Toilet 76.5 23.5 100.00

Problem of Light 43 57 100.00

Problem of Switch 41.5 58.5 100.00

Alarm and Chain 46 12.5 66.5

Availability of Police on Train 87 13 100.00

Source: Primary Survey, 2017-18

Regarding the seat comfort 94 per cent of passengers’ perception is positive whereas only six
per cent of passengers perception is negative means they want to more three tire sleeper coaches
in the train (Table 11).
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About 76.5 per cent of passenger agree to have a positive attitude regarding the availability of
water in the toilets or in basin, but in few cases in some toilets water is not available because either
the taps in the basin or in toilets are and jammed as a result 23.5 per cent of the passengers devy
the availability of water in toilet or in the basin (Table 11).

Regarding the electricity in the train is a concern, about 57 per cent of passengers have a
positive attitude regarding the lights and fans, and while 43 per cent of passengers have negative
perception means they face problems in lights and fansin the train.

About 58.5per cent of passengers do not find any problem from switches because light and
fans start functioning when only the train and centrally controlled but in some coaches the switches
are broken as a result the passengers have a negative perception for this, 41.5 per cent of passengers
have a negative perception for this reasons (Table 11). Many passengers do not even know that
there are no connections with lights and fans with the switches.

Alarm chain is essential equipment in the train; it is used only for emergency purposes. About
46 per cent of passengers have their positive perception that by pulling the chain the train stops
and 12.5 per cent of passengers differ that because of ill-maintenance of train the chain cuts or torn
or other reason for this they think that the chain is not working properly. And about 41.5 per cent
even do not know about the red chain or its function (Table 11).

There is always security facility in local trains as well as in express trains for passengers’
safety and security about 87 per cent of passengers agree with their positive perception but only 13
per cent passengers deny it because the police always move one to other coaches at every each
station (Table 11).

Perception of Service Quality of Train Infrastructure

Condition of the toilet in the train is not good as about 39.5 and 12.5 per cent of passengers
claim the bad condition of the toilet because of insufficient of water, unavailability and broken tap,
bad smell from the toilet. While 40 per cent passengers say the condition of the toilet is moderate
because they have compromised with the situation.  Only 8 per cent of the passengers say the
condition of the toilet is good because the train which runs in the southern portion of Tripura, its
toilet condition is good and clean because of relatively new connection (Table 12).

As per the quality of water is concerned in the toilet 45.75 per cent of passengers are
satisfied with the quality of water and on the contrary 39.22 per cent and 9.15 per cent of passengers
who are mostly health conscious have a negative perspective regarding the quality of water
(Table 12).
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Table 12. Level of passenger satisfaction on available amenities in the train

Attributes Very Good/ Good/ Moderate/ Not Good/ Bad/Highly Percentage
Highly Satisfied Neutral Dissatisfied Dissatisfied

Satisfied

Condition of the Toilet 0.00 8.00 40.00 39.5 12.5 100.00

Quality of Water 0.00 5.88 45.75 39.22 9.15 100.00

Cleanliness 0.00 16.05 51.17 26.09 6.69 100.00

Sanitation Facility 0.67 38.80 34.45 17.06 9.03 100.00

On train Security Service 0.00 10.50 54.50 27.50 7.50 100.00

Source: Primary Survey, 2017-18

The maximum passengers do not face any problem in the train while travelling about54.5 per
cent of passengers do not face any problem and the rest 45.5 per cent of the passengers have
problems regarding bathrooms, understanding problems with the other passengers (Table 13).

Table. 13. Problems in train

Types Total Percentage

Train Timing 10 10.96

Sitting Quality 1 1.10

Train Delay 6 6.59

Infrequent of Train service 1 1.10

Bathroom 30 32.97

Robberies 0 0.00

Pick pocket 21 23.08

Condition of door and window 12 13.2

Others 10 11.00

Source: Primary Survey, 2017-18

The passengers (32.97%) who face problem while travelling in the train are due to bathroom
and 23.08 per cent of passengers face problem in pickpockets in some selected stations like
Dharmanagar, Ambassa, Nalkata. Rest of the minor problems include the delay of the train due to
signal, lack of space for getting up and down from the door (Table 13).

Quality of police service differs from passenger to passenger, about 54.5 per cent of them say
that the quality of police while 27.5 per cent of passengers say that the quality is not good and
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some passengers even (7.5 per cent)do not know about the police security service in train because
they might not observe the police getting up or down from the train.

Concluding Observations

Railway plays an important role in the mobility system of Tripura with multifold factors like
occupation the distance from the nearest railway station, feeder road infrastructure, station
infrastructure and train services cumulatively. The maximum passengers are first generation travellers
of the train. As per the results of Likert Scale majority of the passengers are moderately satisfied
with the existing railway infrastructure, which need to be improved for better passenger satisfaction
in the newly esteblished railway network of Tripura.
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Educational Inequality Among the Scheduled Caste
Population in West Bengal

Somnath Majhi1* and Binod Kumar Sardar2

Abstract : Scheduled Caste (SC)population of India undergoes social and historical discrimination. After the
seven decades of independence, low literacy rates still reflect the impact of the discrimination. By the efforts of
Dr. BhimraoAmbedkar, who fought for the rights of the 'Depressed Classes', the Scheduled Population have
been benefited by the "Reservation Policy". But throughout the state of India there are some groups of SC
community who are still behind communities. In West Bengal Sunri, Namasudra, Dhoba, Poundra are the top
in terms of educational achievement. In spiteof the higher population share to total SCs population of the
state,Bagdi, Bauri, Dom, Mal are still lagging behind. In this paper an attempt has been made to find out the
privileged community among the 60 SCs communities of West Bengal. The main objective of this paper is to
compare the major SC communities of West Bengal in terms of various aspects of literacy.

Keywords : Male-Female Literacy Disparity Index, Reservation Policy, Rural-Urban literacy Disparity, West
Bengal.

Introduction

Education is one of the most powerful and important instruments for the development of any
person or community. This is so true in the case of weaker sections of the society. To them
education is an input for the socio-economic development which gives them self-confidence and
enables to face the new and unforeseen challenges. Traditionally India has a caste based social
system. SC is one of the castes which are in the bottom of Indian society of caste hierarchy.
According to Census of India (2011), 20.1 crore people are from SC communities which accounts
16.63 percent of the total population of India. Disparity in educational opportunity creates inequality
in many strata of socio-economic life.  After the seven decades of independence educationally SC
people are lagging behind than other castes in India. Due to the discrimination and social exclusion,
the representation of SC in the educational arena is very less. As a result the policy framers
introduced a host of educational facilities for the community. The underlying spirit of all the
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educational safeguards is that SC shall be brought to the level of the rest of the advanced
communities. But in reality this educational opportunity enhances the educational inequality among
the SCs.

Rationale of the Study

Each state of our country has certain number of caste or community among SC population.
Apart from Nagaland and Arunachal Pradesh all the states have certain number of SC population.
There have many sub-caste communities among the SC such as in Karnataka it is 101, Tamil Nadu
76, Odisha 93, Uttar Pradesh 66, and Uttarakhand 65. West Bengal is not the different, as 60 castes
have been specified among the SCs. The study of Indian Council of Social Science Research shows
that that most of the states have preponderance of one or two or three castes among SCs. In
Gujrata Mahyavanshi group of caste, Pulayans in Kerala, in Maharastra the Mahar, in Punjab it is
AD-Dharmis, in Tamil Nadu Adi-Dravidians, in Haryana Chamar is the predominant caste. West
Bengal iterates the preponderance of certain castes among the SCs with rest of the states. According
to Census of India 2011 the total population of West Bengal is 91,276,115 and out of which 21,463,270
i.e. 23.15 percent belongs to SCs. The dominant sub-caste communities include Rajbanshi (17.71 per
cent), Namasudra (16.33 per cent), Bagdi (14.25 per cent), Poundra (11.42 per cent), Bauri (5.72 per
cent), Chamar (4.84 per cent), Jalia Kaibarta (2.65 per cent), Hari (2.01 per cent), Dhoba (1.80 per
cent) Dom (1.64 per cent), Sunri (1.57 per cent), Lohar (1.47 per cent), Mal (1.43 per cent), Malo (1.41
per cent), Kaora (1.27 per cent) and Tiyar (1.06 per cent) having more than one percent of population
to total SC population. These 16 communities share 85.5 percent of population to total SC population
in West Bengal and rest of the 44 communities share 14.5 percent population. Among the major 16
communities Bagdi, Bauri, Chamar, Hari, Dom, Lohar, Mal still lag behind in terms of educational
progress.

Location of the Study Area

The fourth populated state of India, West Bengal is located in the eastern part of the country
sharing borders with neighbouring countries Bangladesh, Nepal, Bhutan and it has an area of 88752
km2. The latitudinal and longitudinal extensions of the state are 21o38/ N to 27o10/ N and 58o50/ E to
89o50/E. Total population of West Bengal is 91,276,115 Persons according to 2011 Census.

Objectives

Major objectives of the study are:

i. To find out the progress of literacy among the various communities of SC Population in
West Bengal.

ii. To assess the educational inequality among the different communities of SCs of the state.

iii. To compare various communities within SCs in achieving the educational level.
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Materials and Method

This study is based on the secondary data which have been collected from various reports
and document like Census of India, District Statistical Hand book, Bulletin Published by Cultural
Research Institute and hand book on social welfare. To analyze the data various cartographic
techniques and statistical techniques have been applied. For the measurement of Male-Female
literacy disparity index and Rural-Urban literacy disparity index, Sopher’s Disparity Index (1974)
modified by Kundu and Rao (1983) has been applied. Ds = log (X2 / X1) + log [ (100 –X1) / (100
– X2)]. Kundu and Rao’s modified disparity index formula, as follows:

                           Ds = log (X2 / X1) + log [ (200 –X1) / (200 – X2)]

Where to calculate Male –Female Literacy Disparity, X1= Female literacy X2 = Male Literacy, Where
to calculate Rural-Urban Literacy Disparity, X1= Rural literacy rate X2 = Urban Literacy Rate has
been taken.

Analysis

There are 60 SC communities in West Bengal as in 2011 census. Among the 60 SC communities,
there are 16 communities which shares more than 1 percent of population to total SC population of
the state. These 16 communities are  as follows according to their share of percentage of population:
Rajbanshi, Namasudra, Bagdi, Poundra, Bauri, Chamar, Jalia Kaibarta, Hari, Dhoba, Dom, Sunri,
Lohar, Mal, Jalo Malo, Kaora and Tiyar,. These communities together share 85.38 percent of SC
population to total SC population of the state. In this paper, special emphasis has been given on
these 16 major SC sub-caste communities in the discussion.

Achieving Literacy Rate

As per the Census of 1961 only 13.6 percent SC population were literate in West Bengal.
During this period Namasudra (21.03 per cent), Poundra (26.68 per cent), Sunri (28.58 per cent),
Dabgar (29.17 per cent),Halalkhor (24.59 per cent) and JaliaKaibarta showed notable progress in
terms of literacy rate. Contrary to that Bauri (5.47 per cent),Bagdi (8.74 per cent), Hari (8.75 per cent),
Dom (7.06 per cent), Lohar (8.3 per cent) and Mal (5.91 per cent) showed dissatisfactory picture. But
after the slow growth of literacy rate, of SC population has reached in 17.80 per cent in 1971 census
in West Bengal. Among the 16 major SCs, Namasudra (26.86 per cent), Poundra (27.31 per cent),
Dhoba (24.28 per cent), Sunri (22.41 per cent), JaliaKaibarta (20.47 per cent), Tiyar (20.4 per cent)
and  Jalo (19.18 per cent) are well above the state’s average SC literacy rate. Rest of the SC
communities is below the state’s average SCs literacy rate. Increase in literacy during the period
1971-81 was quite high among Namasudra, Sunri, Dhoba, Poundra and JaliaKaibarta.

During the period of 1961 to 1971 decade, the literacy rate of Sunri population among the 11
major SC communities was tremendously declined. But in 1981census year, literacy rate of this
community was the highest among the major 16 SC communities. Dhoba, Namasudra, JaliaKaibarta,
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Jalo,Tiyar, Rajbanshi all are above the line of the state’s average SCs literacy rate (24.37). Bauri,
Bagdi, Dom, Mal, Chamar, Hari were below the state’s average SCs literacy rate. During the 1971-81
increase in literate is quite high among the Sunri, Dhoba, JaliaKaibarta, Poundra, Namasudra. On
the other hand Bagdi Chamar, Dom, Hari, Lohar, Mal were in the bottom among the 16 major SCs in
achieving literacy rate. Bauri was the exception during this decade as this community registered
decrease in literates.

The state of West Bengal had average SCs literacy rate of 42.2 per cent during 1991 census.
Sunri, Namasudra, Poundra, Kaora, Dom and Tiyar were the 6 SC communities among the 16 major
communities whose literacy rates were above the state’s average SCs literacy rate. It is notable fact
that, first time the literacy rate Dom community was higher than the state average. In this decade
JaliaKaibarta and Dhoba showed decrease in literacy rate. Again in the 2001 census literacy rate
was higher than the state’s average SCs literacy for Namasudra, Poundra, Dhoba, Sunri. BagdiBauri,
Chamar,Hari, Dom,Lohar and Mal failed to touch even the state’s average SC literacy rate. Though,
during 1991-2001, Bagdi, Bauri, Chamar recorded decent increase in literacy.

In 2011 census the iteration of four decades in achieving literacy rate among the major 16 SC
communities is seen. After the six decades of independence Bagdi, Bauri, Chamar, Hari, Dom, Lohar,
Mal, Kaora subcaste communities failed to cross the state’s average SCs literacy rate. These
communities share significant proportion of population to the total SC population of the state but
still in achieving literacy rate they are still lagging behind compared to the other major communities
like Sunri, Namasudra, Poundra, Dhoba, JaliaKaibarta and Rajbanshi.

Rural-Urban Literacy Differentials

Urban literacy is higher than the rural literacy due to good availability of educational
infrastructure, in migration of educated persons in the urban area and consciousness about education,
among the 16 major SC communities Rural-Urban literacy gap is high for Mal (14.80 per cent), Lohar
(15.29 per cent), Chamar (11.26 per cent), Bauri (10.46 per cent). These communities such as Mal,
Lohar. Bauri, Chamar  also showed higher rural-urban disparity index. Contrarily Tiyar (4.36 per
cent), Rajbanshi (4.42 per cent), Poundra (4.92 per cent), Dhoba (5.44 per cent), JaloMalo (5.87 per
cent), Namasudra (6.46 per cent) not only showed lower rural – urban literacy gap but also recorded
lower rural-urban literacy disparity Index.

Apart from the 16 major SC communities, among the rest of the SC communities like Mushahar,
Nat, Gonrhi, Ghasi, Koch, Beldar, Bind registered high Rural-Urban Literacy Disparity Index i.e.>0.15.
Kotal, Kandra, Khatik, Bantar, Kadar, has low Rural-Urban Literacy Disparity Index i.e.<0.05.

Male-Female Literacy Gap

The most pronounced differentiation in educational opportunity in Indian society is probably
‘sex’ (Gore, 2004). This is because the Indian society is mainly characterized by male chauvinism;
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where the females are not only degraded but also deprived of the right of study (Romatara, 1988).
Female literacy among SC community is said to be worse. Among the 16 major SC communities,
Sunri, Namasudra, Dhoba, Poundra shows worth nothing achievement in female literacy. These four
communities  not only have more than 10 point higher than the state’s average SC female literacy
rate i.e. 61.23 per cent, but also are above the West Bengal’s average general literacy rate i.e. 71.16
per cent. Bagdi, Bauri, Chamar, Hari, Dom, Lohar, Mal, Kaora figured in the bottom level in to
achieve female literacy among the major SC communities. These communities are far below the
state’s average general female literacy rate and also failed to touch the state’s average SC female
literacy rate.  In the case of male literacy rate the repetition of the above statement is observed.

The gap between male-female literacy among the SC communities is said to be very high. High
male-female literacy gap and male-female disparity index is found among the Bauri, Lohar, Dom,
Mal, Bagdi, Hari, Chamar. Among the Namasudra, JaloMalo, Dhoba and Sunri low male-female

Table: 1 Rural-urban literacy disparity of 16 major SC Communities of West Bengal, 2011

SC Community Percentage of literates Disparity

Rural Urban Index

Mal 53.13 67.93 0.12

Lohar 57.31 72.59 0.12

Bauri 48.40 58.86 0.10

Chamar 57.33 68.59 0.09

JaliaKaibartta 70.05 80.85 0.08

Hari 60.08 68.44 0.07

Kaora 64.10 71.25 0.06

Bagdi,  Duley 60.74 67.21 0.06

Sunri (Excluding Saha) 84.38 92.17 0.06

Dom,  Dhangad 57.78 63.08 0.05

Namasudra 77.48 83.94 0.05

JhaloMalo,  Malo 69.50 75.37 0.05

Dhoba,  Dhobi 78.73 84.18 0.05

Pod,  Poundra 78.84 83.76 0.04

Rajbanshi 70.12 74.54 0.04

Tiyar 71.45 75.81 0.04

Source: Census of India, 2011.
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literacy disparity index has been witnessed. Among the rest of the minor communities, Ghasi,
Musahar, Bantar, Bhogta, Beldar, Rajwar, Bhuiya, Chaupal, Turi, recorded >0.15 male-female literacy
disparity index. Low male-female literacy disparity index i.e. below 0.10 was found among Kanjar,
Konwar, Bahelia, Baiti, Patni, Lalbegi, Bhuinmali, Gonrhi,

Table: 2 Male-female literacy disparity of 16 major SC community of West Bengal, 2011

SC Community Female Literacy Male Literacy Male-Female
Rate Rate Disparity Index

Bauri 38.77 62.10 0.22

Lohar 48.16 69.65 0.18

Mal 45.18 63.35 0.16

Dom,  Dhangad 49.15 68.49 0.16

Bagdi,  Duley 52.33 70.29 0.14

Chamar 51.35 68.20 0.14

Hari 53.51 70.97 0.14

Kaora 58.17 73.93 0.12

Rajbanshi 62.52 78.32 0.12

Tiyar 63.97 79.35 0.11

Pod,  Poundra 71.90 87.10 0.10

JaliaKaibartta 66.10 79.48 0.10

Sunri (Excluding Saha) 78.62 93.50 0.09

Dhoba,  Dhobi 73.69 87.20 0.09

JhaloMalo 65.91 76.70 0.08

Namasudra 73.59 85.08 0.08

Source: Census of India, 2011.

Literacy Rate among Various Educational Levels

Education enables empowerment which is also related to achievement of educational level.
The article has discussed separately the level of education in various group.

Percentage of Literates with Primary Education

It is found that among the 16 major SCs communities, Bauri (76.67 per cent), Bagdi (75.28 per
cent), Kaora (75.04 per cent), Dom (73.85 per cent), Mal (73.50 per cent), Chamar (72.18 per cent),
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Hari (71.90 per cent), Lohar (71.60 per cent) has over 70 percent of literate population  within the
primary level. It is well imaginable fact that if the 70 percent of the total literate population are in the
primary level how they will get government and high paying jobs? Due to this, the above said
communities have failed to grab the opportunity introduced by the government to uplift the standard
of life. As a result they compelled to engage themselves as daily labour and other low paying
activities.  Sunri has only 37.79 percent literate population with primary education. Dhoba, Namasudra,
Poundra constituted half of the literate population with primary education.

High percentage of literate population with primary education is found among Musahar (81.80
per cent), Khaira (79.26 per cent), Turi (77.09 per cent), and Bind (76.42 per cent). But in case of
community of  Konwar (37.13 per cent), Gonrhi (50.13 per cent), Damai (52.64 per cent), Kami (52.74
per cent), Khatik (53.07 per cent), Dabgar (53.37 per cent), and Pasi (54.40 per cent) shared decent
percentage of literate population in primary education level.

Fig: 1 Percentage of Literate Population up to Primary Level
Source: Census of India, 2011

Percentage of Literate Population up to Secondary and Higher Secondary Level

Bagdi (21.85), Bauri (22.84), Kaora (23.04), Dom (24.22) and Mal (24.37) shared lower percentage
of literate population with educational level upto Higher Secondary. Sunri (50.45), Dhoba (41.33),
Namasudra (39.20) Poundra (37.14), Jalo (34.76) had the higher percentage of literate population
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with education level up to Higher Secondary. It is evident that the community which had the lower
percentage of literate population with primary education has the higher percentage of literates with
higher secondary level and vice-versa.

Fig: 2 Percentage of Literate Population up to Higher Secondary  Level
Data Source: Census of India, 2011

Graduates

Literate population with graduate degree gives us an instant picture of advanced community
people. Among the 16 major communities Sunri ( 11.04)  shared the highest percentage of literates
population with graduate degree. In this regard the notable communities were Poundra (5.50),
Namasudra (5.34), Dhoba (5.27). Bagdi, Bauri, Hari, Chamar shared significant percentage of
population to total SC population of the state but lower percentage of literate  population with
graduate is seen among these communities. Now a day in majority of the government higher post
jobs the minimum educational qualification is graduate degree. So more number of graduates from
the above mentioned community will certainly have their opportunity to grab the facilities like
reservation of seats in higher education institution and government jobs. It is clear from the above
discussion that as Sunri, Dhoba, Namasudra, Poundra has the higher percentage of graduates than
the Bauri, Bagdi, Chamar, Dom, Mal community. Due to the higher percentage of graduates these
communities have been able to produce a good number of economically sound middle class
population who grabbed the government initiatives like reservation of seats in government jobs.
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Fig: 3 Percentage of Literate Population with Graduation Qualification
Data Source: Census of India, 2011.

Conclusion

According to Rabindranath Tagore if you left somebody behind, he will pull you back.  Now
it is clear that some communities like Sunri, Poundra, Dhoba, Namasudra are well ahead in all
respect of educational level than rest of the SC communities.  One of the major causes of
backwardness of Bagdi, Bauri, Chamar, Dom, Mal is that they have higher shares of literate population
with primary level. With this educational level they have failed to get a job and they are bound to
work in traditional occupation. As a result their income generation is very low and economic
condition is also still remain poor. This poor education level of parents also adversely affects  their
children’s education. This is  like a cycle which is more effective on communities with low educational
level. The Constitution of India gives various safe guards for these weaker communities to uplift
the standard of life and minimize the disparity with rest of the privileged population. The study
reveals that after the seventy years of independence,the reservation policy is still needed to proper
development of the backward class people of our country. If government’s intention is to uplift all
the communities which are in the bottom, should look after the issue of the  participation to higher
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education and government jobs from all the communities at proportional rate. Otherwise the main
spirit of introduction of ‘Reservation Policy’ will go in vain.

References

Chatterjee, S.K. (2011). Educational Development of Scheduled Caste: Looking Ahead, Gyan Publishing
House, New Delhi

Chauhan, P. (2003). A Study on Literacy and Education Attainment of Scheduled Caste Population in Maldah
District of West Bengal, India, Journal of Geography and Regional Planning, 6(1), pp.19-30.

Das, A.K., Saha R.N. (1992). Some Aspects of Population and Literacy Achievement of the Scheduled Castes
of West Bengal, Bulletin of the Cultural Research Institute, XVIII (3-4), pp.3-8.

Dutta, S. (2013). Disparity in the Literacy Level among the Scheduled and Non-Scheduled Population: Indian
Scenario in the 21st Century, Transactions, 35(2).

Ghore, M.S. (1994). Indian Education: Structure and Process, Rawat Publications,Jaipur..
Karlekar, M.(1983). Education and Inequalityin Equality and Inequality, edited by Andre Betteille, Oxford

University Press,New Delhi.
Romatra, K.C. (1988). Scheduled Caste Literacy in North Western India: A Spatial Perspective, National

Geographer XXIII (2), p.148.
Sharma, K.L. (1978). Educational Inequalities among Scheduled Castes, Economic and Political Weekly, 9(39),

pp. 1589-1592.
Sopher, D. E. (1974). Measurement of Disparity, The Professional Geographer, 26(4), pp.380-392.
Wankhede, G.G. (2001). Educational Inequalities among Scheduled Castes in Maharashtra, Economic and

Political Weekly, 36(18), pp.1553-1558.

Received : 16th June 2018
Revised :  10th January 2019



140 INDIAN JOURNAL OF LANDSCAPE SYSTEMS AND ECOLOGICAL STUDIES VOL. 42

Performance of Unorganized Powerloom Industry in India:
A Review

Srabani Sanyal1* and Ram Yash2

Abstract : Unorganized powerloom industry is one of the oldest and largest industries in India and it plays an
important role in textile sector in terms of fabric production and employment generation. It provides employment
to 64.36 lakh persons, both skilled and unskilled workforce in India. It contributes to 60 percent of total cloth
production in the country. About 60 percent of the fabrics produced in the powerloom industry are man-made
and are exported to far off countries. There are approximately 25.74 lakh powerlooms distributed through out
the country. Further, technologically the industry varies from plain loom to high-tech shuttle less looms. There
are approximately 1.50 lakh shuttle less looms in this industry. As the industry have close linkage to agriculture
and ancient culture and traditions of the country, it makes the Indian textiles industry unique in comparison
with other industries. Keeping in view the present status of powerloom industry in India, an attempt has been
made in this paper to present on overview of its growth and distribution in India and evaluate various
government schemes to promote this industry. The paper is based on data of secondary sources collected from
different institutions and organizations. The finding of this paper will help to study historical evolution, growth
and distribution of powerloom industry in India and suggest suitable measures for regularization of unorganized
powerloom industry.

Keywords : Unorganized powerloom industry, shuttle less powerloom, weaving process, cloth production in
India

Introduction

Industrialization is a processes of economic development in which a growing part of the
national resources are mobilized to develop a technically up-to-date diversified domestic economic
structure, which is characterized by a dynamic manufacturing sector (Senthilkumar and Rajendran,
2014). India than in compare to other countries has less developed not only because of low
technological adoption, decline in growth of production, poor performance of foreign export and
FDI but also due to mushrooming of unorganized industrial sector in the last few decades which
have  hindered in the development and growth of the economy.
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Powerloom industry is predominantly an unorganized sector. Powerloom industry is considered
to be a branched out sector of the handloom sector. Webster defines a “loom” as a frame or
machine for interweaving yarn or threads into fabric, the operation being performed by laying
lengthwise a series called the “warp” and weaving in across this order threads called the “weft” ,
woof, or filling (GoI, 2016). The close linkage of the industry to agriculture and the ancient culture,
and traditions of the country make the Indian textiles sector unique in comparison with the textiles
industry with the other countries (Muthu, 2015). Unorganized powerloom industry is one of the
oldest and largest industries in India and plays an important role in textile sector in term of fabric
production and employment generation. It provides employment to 64.36 lakh person, both skilled
and unskilled workforce in India. It contributes to 60 percent of total cloth production in the
country.

About 60 percent fabric produced in powerloom industry is man-made and is exported to far
off countries. The readymade garments and home textile sector are heavily dependent on powerloom
industry to meet their fabric requirement. There are approximately 25.74 lakh powerlooms distributed
through the country. Further, technologically the industry varies from plain loom to high-tech
shuttle less loom. There are approximately 1.50 lakh shuttle less looms in this country (GoI, 2016).
But very few weavers have shifted to shuttle less loom in unorganized sector because of economic
factor. To increase cloth production and maintain quality as per the global market it is important to
overview the pattern of growth and distribution of powerloom industry in India and outline the
major controlling factors of its evolution and give suggestive measures to promote and
regularize the unorganized powerloom sector in India. The present study is based on secondary
data collected from different sources, journals, publications and reports. Further, organizations like
Ministry of Textile and Office of the Textile Commissioner has been visited to collect relevant
information.

Historical Evolution of Powerloom Industry

A powerloom is a mechanized loom powered by a line shaft, and was one of the key
developments in the industrialization of weaving during the early industrial revolution. The first
powerloom was designed in 1784 by Edmund Cartwright and first built in 1785, (https://
en.wikipedia.org, accessed on 24/04/2017). This was remodelled by Kenworthy and Bullogh in 1787
and made its operation completely automatic. By 1850 there was 2, 60,000 powerlooms operating in
England. Further, development of two types of powerloom with technological advancement took
place with the introduction of Automatic pirn/shuttle changing loom and second with shuttle less
loom (https;//en.wikipedia.org). Western countries especially Britain and later US enjoyed supremacy
in world textile and clothing trade for over two centuries but now the shift is taking place from West
(US and EU countries) to East particularly China, India and Pakistan (GoI, 2016).



142 INDIAN JOURNAL OF LANDSCAPE SYSTEMS AND ECOLOGICAL STUDIES VOL. 42

Types of Powerloom

Automatic Pirn/Shuttle Loom

By the end of 19th century, looms still had to be stopped every few minutes, as weavers
needed to replace the empty weft pirn or cop. In 1895, Charles Roper introduced the essential stop-
warp motion, which stoped the loom in the event of warp thread breakage. Shuttle loom with and
without weft replenishment systems have been produced and improved. Further, shuttle looms are
classified on the basis of mechanism as Tappet loom, Jacquard loom, Pile loom, Gauge loom, Drop
Box loom, Dobby loom, Plain loom and Terry loom https//textinfo.wordpress.com, accessed on 25/
05/2017).

Shuttle less looms

The shuttle less loom is also called modern loom. After 1945, productivity needed to be
enhanced to accommodate rising labor costs particularly in the western world. it is totally automatic
loom and productivity is much high. Johann Gabler is generally considered the father of shuttle less
loom, which was patented later in Germany in 1925. The major revolution in this field was noticed in
the seventh decade of twentieth century when electronic parts were introduced to control various
operation of the loom and subsequently the solenoids and servomotors were used in the loom. The
shuttle less looms can be classified based on weft insertion system as Projectile loom, Rapier loom,
Air loom and Water loom.

Weaving Process

The first major advancement in weaving technology was introduction of loom driven with
power (steam/electricity) which could produce cloth faster and of superior quality. Weaving is the
systematic interlacing of two or more sets of elements usually, but not necessarily, at right angles,
to form a coherent structure. Still it is not known when or where weaving process actually began,
but as far back as there is a relic of civilized life. In weaving process the loom is manually thrown
through the warp shed, after these threads are pressed together. The weaving process consists of
five basic operations starting from shadding in which the warp yarns are separated into two layers
by lifting and lowering the shafts, to form a tunnel known as the ‘shed.’ In picking or filling stage
the weft yarn is passed across the warp threads through the shed which if followed by beating up
or pushing the newly inserted weft yarn back into the fell using the read. The warp yarns are also
unwound from the warp beam and the woven fabric is woned on the cloth beam during the above
three processes.

History and Growth of Powerloom Industry in India

Powerloom industry is one of the oldest and largest industries in India. The East India Company
established its office in 1601 in Calcutta and starting trading to Great Britain. India developed its
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textiles sector and started exporting cloth to China, Afghanistan and to Central Asia. Trades of
cloth started between Britain and India and continue to grow till middle of 18th century. After the
invention of spinning and ginning machines, the Britishers discouraged promotion of cloth in India
and only Indian raw cotton was exported to United Kingdom.

Pre-independence Period

The first attempt was made to start the textile mill in Calcutta by an Englishman named Bowroch
in 1818, and in south India by Frank Harvey, in 1885 (Senthilkumar and Rajendran 2014). In 1854,
four handloom textile units began operating. The first and second World Wars increased demand
for Indian textile. The number of mills increased to 261 by 1911. Today textile industry can be
classified into man-made fibers, cotton, silk, wool and jute. Tamil Nadu, Maharashtra and Gujarat
account for bulk production of yarn (Senthilkumar and Rajendran, 2014).

Post-independence Period

After 1950’s, powerloom industry in India, occupied 5 percent, handloom 45 percent and mill
sector 50 percent in cloth production. At present powerloom industry dominates as 60 percent of
cloth production comes from powerloom industry and remaining from powerloom, hosiery and mill
sector as cost of production is higher in the mill sector than in Powerloom industry (Senthilkumar
and Rajendran, 2014). After 1991 rapid growth of powerloom industry took place due to impact
liberalization.

Table 1:  Powerloom industry in India, 2006-2016

Years Powerlooms Installed (in no.) Growth (in  per cent)

2006-07 1990308 -

2007-08 2106370 5.83

2008-09 2205352 4.69

2009-10 2246474 1.86

2010-11 2282744 1.61

2011-12 2298377 0.68

2012-13 2347249 2.12

2013-14 2367594 0.86

2014-15 2447837 3.38

2015-16 2522477 3.04

Total 22814782 2.58

Source: GoI, 2016 Ministry of Textile, Annual Report, 2017-17
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Growth of Powerloom industry

The handloom sector is as old as the civilization itself, growth of powerlooms on a fairly large
scale came last in textile industry. The industry is divided into mill sector and other unorganized
sector. The unorganized sector occupies the major share in powerloom industry. Powerloom
Inquiry Committee (1960) dates back powerloom industry in unorganized sector to 1904 (Pradeep,
2014).

The earliest powerloom was installation at Ichalkaranji now in Maharashtra state (one of the
princely state). In the early thirties many entrepreneurs purchased looms discarded by the mill in
Bombay and Ahmedabad and converted them into powerlooms. Many of the powerloom weaving
clusters were concentrated in Bhiwandi, Malegaon, Surat. With the closure of textile mills in 1970s
and serious labor turbulence and strike in 1980-81 in Mumbai the organize mill sector started
closing down and powerloom industry came into existence with a big leap (table 1). Number of
powerlooms installed in India during last 10 years was in millions but average growth was only
26.73 percent. Maximum growth with 5.83 percent was observed during 2007-08 because of high
competitive global demand, cheap workforce, good environment, government support to encourage
economic growth, whereas, lowest with 0.68 percent was in 2011-12 due to diminishing demand,
weavers, high cost of yarn and irregular electric supply. Today government is promoting shuttle
less powerloom for high quality and fast cloth production (GoI, 2016-17).

Table 2:  Growth and  production of cloth  in powerlooms, India, 2006-2016

Total Cloth Production Cloth Production in  Powerlooms

Years (in million.sq. metre) (in  per cent) (in million.sq. metre) (in  per cent)

2006-07 53389 - 32879 -

2007-08 56025 04.93 34725 5.61

2008-09 54966 -01.89 33648 -03.10

2009-10 60333 09.71 36997 09.95

2010-11 62559 03.68 38015 02.75

2011-12 60453 -03.36 37445 -01.49

2012-13 62792 03.86 38038 01.58

2013-14 63500 01.12 36790 -03.28

2014-15 65276 02.79 37749 02.60

2015-16 65505 00.35 36984 -02.02

Source: GOI, Ministry of Textile, Annual Report (2014, 2015 and 2016)
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Growth of Cloth Production

India produces different types of cloth production by powerloom during 2006-2016 in various
sectors as described in table 2. The highest growth of total cloth production is observed in 2009-10
with 09.76 percent while lowest 0.35 percent is observed in 2015-16 due to sluggish global demand
and decline in competitiveness in global export. The trend shows gradual decline in production
from 2006-07 to 2008-09 and highest in 2009-10 with growth of 9.95 percent in last 10 years due to
increasing demand in international market. Slight decline is observed in 2010-11 and lowest 01.49
percent due to low profit, high cost of yarns, instability in electricity, insufficient market etc. The
highest total cloth production (65505 million.sq.m.) is observed in 2015-16 because of government
initiations to promote shuttle less powerlooms. The traditional powerlooms and unskilled workforce
is one of the many reasons for low cloth production (53389 million.sq.m.) in 2006-07. Whereas,
highest cloth production on powerloom 38038 million.sq.m. is observed in 2012-13 and lowest 32879
million.sq.m. in 2006-07(GOI 2014, 2015, 2016) (table 2).

Distribution of Powerlooms and Workforce in India

Large numbers of power looms both organized and unorganized are unevenly distributed in
semi-urban and semi-rural areas in India. About 60 percent are of unorganized powerloom are
distributed in states like Gujarat, Maharashtra, Tamil Nadu, Andhra Pradesh, Uttar Pradesh Rajasthan,
Madhya Pradesh etc. Most of the powerloom concentrated. State-wise distribution of registered
powerloom units during last five year (2011-2016) shows highest growth of registered powerloom in
Haryana with 19.10 percent because of increasing demand of cloth, development of infrastructure,
high productivity from modernized loom etc. Tamil Nadu (18.92), Andhra Pradesh (18.00) and Madhya
Pradesh (11.39) also have high growth rate, whereas, Dadra and Nagar Haveli evidenced negative
growth rate with -116 percent mostly due to low wage. Many of the other states shows zero growth
like Bihar, Goa, Gujarat, Himanchal Pradesh, Jammu and Kashmir, Odisha, Punjab, Rajasthan, Uttar
Pradesh, Telangana, Delhi, Chandigarh and Pondicherry because the powerlooms are technologically
obsolescence. Powerloom industry also provides large workforce mainly male workers in the age-
group 15 to 50 years (table 3).

State-wise distribution of employment in India described in table 4 reveals that maximum
employment of 32 lakhs in powerlooms is found in Maharashtra during 2015-16 and most of the
workers are from other state like Uttar Pradesh, Bihar, Madhya Pradesh, and Andhra Pradesh.  The
highest growth rate in employment is observed in Haryana with 19.20 percent during the period
2011 to 2016 and the lowest is found in Dadra and Nagar Haveli with -116 percent during the period
2011-2016 (GOI, 2016).
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Table 3: State-wise distribution of registered powerlooms in India, 2011-12 to 2015-16

States/ Union Units (in no.) Growth (in

Territories 2011-12 2012-13 2013-14 2014-15 2015-16  per cent)

Andhra Pradesh 45,402 45,432 46,044 53,411 55,375 18.00

Assam 2,726 2,738 2,738 2,738 2,738 00.43

Bihar 2,894 2,894 2,894 2,894 2,894 00.00

Goa 122 122 122 122 122 00.00

Gujarat 3,23,384 3,23,384 3,23,384 3,23,400 3,23,400 00.00

Haryana 9,933 12,293 12,293 12,293 12,293 19.19

Himachal Pradesh 1,461 1461 1461 1461 1461 00.00

Jammu and Kashmir 65 65 65 65 65 00.00

Karnataka 81,890 81,890 81,890 81,890 82,665 00.93

Kerala 2,804 2,804 2,804 2,804 2,804 00.00

Madhya Pradesh 1,18,217 1,24,853 1,26,679 1,33,425 1,33,425 11.39

Maharashtra 11,77,094 12,07,961 12,23,957 12,80,694 12,80,694 08.08

Orissa 3,321 3321 3321 3321 3321 00.00

Punjab 23620 23620 23620 23620 23620 00.00

Rajasthan 34,271 34,271 34,271 34,271 34,271 00.00

Tamil Nadu 3,96,279 4,05,344 4,06,687 4,43,983 4,88,767 18.92

Uttar Pradesh 65,993 65,993 65,993 65,993 65,993 00.00

West Bengal 5,965 6,195 6,195 6,195 6,195 03.71

Telangana 0 0 0 0 741 00.00

Delhi 1102 1102 1102 1102 1102 00.00

Chandigarh 42 42 42 42 42 00.00

Dadra, Nagar Haveli 962 962 962 444 444 -116.66

Pondicherry 830 1070 1070 830 830 00.00

Grand Total 22,98,377 23,47,817 23,67,594 24,74,998 25,23,262 08.91

Source: GoI, Office of the Textile Commissioner, 20111-12, 2015-16
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Table 4  : State-wise distribution of employment in powerlooms in India, 2011-12 to 2015-16

States/ Number of Workers

Union Territories 2011-12 2012-13 2013-14 2014-15 2015-16

Andhra Pradesh 1,13,505 1,13,580 1,15,110 1,33,528 1,38,438

Assam 6,815 6,845 6,845 6,845 6,845

Bihar 7,235 7,235 7,235 7,235 7,235

Goa 305 305 305 305 305

Gujarat 8,08,460 8,08,460 8,08,460 8,08,500 8,08,500

Haryana 24,832 30,733 30,733 30,733 30,733

Himachal Pradesh 3,653 3,653 3,653 3,653 3,653

Jammu & Kashmir 163 163 163 163 163

Karnataka 2,04,724 2,04,725 2,04,725 2,04,725 2,06,663

Kerala 7,010 7,010 7,010 7,010 7,010

Madhya Pradesh 2,95,543 3,12,133 3,16,698 3,33,563 3,33,563

Maharashtra 29,42,735 30,19,903 30,59,893 32,01,735 32,01,735

Orissa 8,302 8,303 8,303 8,303 8,303

Punjab 59,050 59,050 59,050 59,050 59,050

Rajasthan 85,678 85,678 85,678 85,678 85,678

Tamil Nadu 9,90,698 10,13,360 10,16,718 11,09,958 12,21,918

Uttar Pradesh 1,64,981 1,64,983 1,64,983 1,64,983 1,64,983

West Bengal 14,913 15,488 15,488 15,488 15,488

Telangana 0 0 0 0 1853

Delhi 2,755 2,755 2,755 2,755 2,755

Chandigarh 105 105 105 105 105

Dadra, Nagar Haveli 2,405 2,405 2,405 1,110 1,110

Pondicherry 2,075 2,675 2,675 2,075 2,075

Grand Total 57,45,942 58,69,547 59,18,990 61,87,500 63,08,161

Source: GoI, Office of the Textile Commissioner, 20111-12, 2015-16
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Government Schemes and Programmes for Unorganized Powerloom Sector

Group Insurance Scheme (GIS) for Powerloom Workers

The Government of India launched group insurance scheme in 2003-04 and through office of
the textile commissioner in collaboration with life insurance Corporation of India. Powerloom weavers/
workers are enrolled under the scheme for a period of one year which is renewed on year to year
basis. Under the Group Insurance scheme, 72,681 powerloom workers have been insured for the
period 1st April to 30th April 2016 (GoI, 2016).

Group Workshed Scheme (GWS)

The Government of India introduced Group Workshed Scheme for unorganized powerloom
industry in 2003, under the 10th Five Year Plan. The scheme aims at setting powerloom parks with
modern weaving machinery to enhance their competiveness in the global market and the same was
subsequently modified. Ordinarily, minimum 4 weavers should from a group with 48 modern looms
of single width or 24 wider width looms and per person minimum 4 looms will be allowed to be
installed. Since inception, 194 projects have been approved till 2016 (GoI, 2016).

Integrated Scheme for Powerloom Industry Development (ISPSD)

In order to achieve the overall development of powerloom industry, government announced
the Integrated Scheme for Powerloom Industry Development during 2007-2008 with two components
i.e. marketing development programmes for powerloom industry (BSM and seminar/workshop) and
exposure visit by powerloom weavers to the other clusters (GoI, 2016).

Pilot Scheme of in-situ Upgradation of Simple Powerlooms

The scheme aims to improve quality and productivity of the fabric being produced by upgrading
their existing simple loom with certain additional attachments and enable them to face the competition
in domestic and international markets. Its aims at covering 99,000 loom during 12th plan. The scheme
is meant for small powerloom weavers (GoI, 2016).

Comprehensive Powerloom Cluster Development Scheme

The Comprehensive Powerloom Cluster Development Scheme was formulated in 2008-09 to
develop powerloom mega clusters at Bhiwandi (Maharashtra) and Erode (Tamil Nadu) Ichalkaranji
(Maharashtra), and Surat (Gujarat) respectively. The design of cluster is to create world-class
infrastructure and to integrate the production chain in a manner that caters to the needs of local
small and medium enterprises (SMEs) to boost production and export. The modified comprehensive
powerloom cluster development scheme (CPCDS) was approved by the cabinet committee on
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economic Affaire (CCEA) in 2013 for implementation during the 12th plan period assisting for mega
cluster (GoI, 2016).

All India Powerloom Board (AIPB)

All India Powerloom Board (AIPB) was constituted as an advisory board in 1981 for
development of powerlooms including measures to achieve better productivity, increase efficiency
and improve welfare of workers (GoI, 2016).

Programme for Modernization

The National Textile Policy 2000 (NTP 2000), emphasis on adoption of appropriate technology
in unorganized industry and envisage action for rapid modernization. The textile package, announced
in the budget for 2001-02, included a major programme for modernization of the powerloom industry
by the induction of 50,000 shuttle less looms and 2.5 lakh semi/automatic looms in the unorganized
powerloom industry. Moreover, the “Vision 2010” aims at setting up of additional 90,000 shuttle less
loom in the country (GoI, 2016).

Institutional Finance for Modernization in Powerloom Industry

The credit flow for the modernization of unorganized textile sector can be classified into long-
term credit and short-term credit. Long term credit is to create fixed assets like land and building,
plant and machinery, furniture and raw material, salaries, wages as short-term credit of working
capital loan. For improvement of unorganized powerloom sector in India following are some of the
important suggestions as given below:

1. Technological modernization: In India, most of traditional powerloom is producing poor
quality output. The majority of powerloom owners are small weavers having 4 to 24
powerlooms. Due to small size they are unable to get the benefit of modernization and
upgradation fund scheme of the industry. The Government of India should initiate conversion
of plain powerlooms to semi-automatic so that weavers are benefitted.

2. Marketing complex: In India, marketing of the textile produce is one of the major problems
of the weavers as they are exploited by agents. Therefore, the government should develop
and encourage textile marketing complexes and create textile parks and powerloom cluster
in states to control pricing policies.

3. Product diversification: Majority of the weavers are producing semi-finished grey fabrics
which they sell out at lower price. These products should be diverted to dyed fabrics and
home textiles to get more profit. The government should provide infrastructural facilities to
develop the power processing unit in India.
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4. Electricity: The government should ensure uninterrupted power supply to the powerloom
industry. Considering the predominance of small powerloom weavers with weak capital
and input capacity, the state government may also provide concessional power for small
weavers.

5. Technical and entrepreneurial Training: The workers employed in powerloom industry
are mostly untrained. Labor productivity can be further enhanced by providing textile
education and training to powerloom workers at powerloom service centre, technical
institutions and textile department through different training programmes especially for
workers. Further to improve the level of managerial and administrative skills of the weavers
there is a need to expand services at powerloom service centers in terms of capacity and
infrastructural facilities.

6. Financial institution: Financial facilities on the guidelines of NABARD should be provided
by institutions to facilitate textile sector and help the poor and marginalized weavers.

7. Role of state government: The state government can play by implementing textile
policy for the development of powerloom co-operative societies in the state. These
co-operative forms of organizations should be strengthened to promote powerloom
industry.

8. Awareness of government programmes and schemes: There is need to create mechanism
of awareness regarding the government schemes so that weavers can take benefits from
these schemes.

9. Factory working condition: Emphasis should be given on issues like working condition
in factory, availability of facilities, proper regulation for cleanliness, health and safety
measures, compensation in accidental cases according to Factory Act 1948 and Maharashtra
Factories Rules 1963 for the welfare of the powerloom workers.

10. Price: Government should provide support for weavers affected by fluctuating yarn prices
and set up shuttle less looms for revival of the industry

Conclusion

The unorganized powerloom industry is the lifeline of Indian textile sector in terms of cloth
production and employment. The number of powerlooms has increased to 25.74 lakh by 2016. The
cloth production by powerloom industry has been approximately 3700 million sq. m. in 2015-16
which account more than 60 percent of the total cloth production in the country. However, its
growth has been stunted by technological obsolescence, fragmented structure, low productivity
and lowest quality products. Therefore, Government of India should mainly focus on technology
upgradation, modernization of powerloom, optimum level of production, welfare scheme for workers
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and enhancing marketing of powerloom products. Huge skilled and unskilled workforce also has
tremendous potentiality for development of unorganized powerloom industry.
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Growth and Employment of Handloom Industry in Mau
District, Uttar Pradesh

Shweta*

Abstract : The handloom industry is presently regarded as the largest economic activity in India after
agriculture, generating direct as well as indirect employment for more than 3 million weaver households. The
operations of this industry are primarily household based, wherein various members of the family put in joint
efforts for production. These activities are spread across thousands of towns and villages of the country, and
involve transfer of skills from one generation to the next. It is also clear that the handloom sector is still
contributing in total textile production but its role is becoming lesser. The reducing trend of handloom's export
indicates that this sector is now becoming unable to compete with mechanized sector, because same like
handloom articles, the power loom is also exporting almost same type of fabric in high volume at low price
with less time and low cost of input. After studying the handloom' s growth and employment in Mau District
and analysis of the information collected from different sources it is observed that Mau  has been a traditional
centre of handloom since time immemorial; this industry occupies the second most important source of
employment generation after agriculture in the district. Since the numbers of handloom households units have
decreased from 3500 in 1995-96 to 454 in 2016-17 the district still have a great importance in the production
of textile industry of the country.

Keywords : Handloom Industry, Employment generation, Handloom’ s growth, Production and textile industry

Introduction

The handloom industry is one of the oldest and the largest cottage industry in India,
representing and preserving the vibrant Indian culture. Indian artists are now distinguished worldwide
for their hand spinning, weaving and printing elegance. The operations of this industry are primarily
household based, where in various members of the family put in joint efforts for production. These
activities are spread across thousands of towns and villages of the country, and involve transfer of
skills from one generation to the next. The strength of the handloom industry lies in the fact that it
involves hardly any usage of capital and power, is eco-friendly and suitable for innovations and
transformation with respect to market requirements. According to the Reservation of Articles for
Production Act, 1985, the term handloom is defined as “any loom other than power loom”. The
concept of handloom industry includes the process of operation by hand, of a wooden structure
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which is called the loom. The working and functioning in the handloom sector is entirely different
from that of the power loom sector. Handloom weaving involves three primary motions- shedding,
picking and beating. The handloom products produced by each region varies, as each state in India
specializes in a different variety of handloom product determined by the culture of that region and
the skill of the workers. A few examples of handloom products spread across various states include
Pashmina Shawls in Jammu and Kashmir, Kanchipuram Sarees in Tamil Nadu, Kutch Shawls in
Gujarat, and Eri and Muga silks of Assam.

Mau and weaving are synonyms to each other. The town Mau is identified as one of the
modern weaving centers in the Eastern Uttar Pradesh. Weaving, the culture of the town originated
from this place during the period of Mughal king Jahangir around 16th century AD. It is said that
Tan Sen – one of the weavers, produced good variety of cloth at that time. Today it has become the
household industry in every Muslim household with a figure of around 75 thousand looms. The
‘saris’ of Mau are unique in look and embroidery and have a large market potential in the states of
Assam, Bengal, Maharashtra etc. Pt. Jawaharlal Nehru during his visit in 1957 labeled this town as
“Manchester of Handloom”. To represent the growth of Handloom Industry, the data of Handloom
Census of India have been widely used because the national handloom census is such a source
which comprises almost every indicator of growth and provides comprehensive statistical information
about handloom sector at the national and state levels.

Handloom forms the second largest economic activity in India after agriculture. In regard to
production, the industry is meeting one-third of the total cloth requirements of the masses in the
country and their products are well known all over the world since long. The growth of any
industry encompasses many aspects like the structure of industry, size of the industry, input,
productivity and output. Thus, this chapter tries to present all these variables to analyze the
growth of the handloom industry of Mau, the study area, as well as of Uttar Pradesh.

Objectives

The main objectives of this study is to facilitate better understanding of the growth and
employment in the handloom sector in Mau district as well as in Uttar Pradesh. The specific
objectives include :

To know the growth and employment in handloom sector in study area.

To provide some remedial measures for the development of handloom sector.

Methodology and Database

The present study is based on secondary data obtained from different sources. Secondary
data have been collected from the Office of Statistics, Mau, Nagarpalika parishad Mau, Handloom
Census of India from 1995-2010, various books, articles, government publications, journals,
periodicals, Handloom Census of India. The study uses the percentage analysis to create a table
from the frequency distribution and represent the collected data for better understanding.
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The Study Area

Mau district is one of the districts of Uttar Pradesh. It lies between 83° 17'  to 84° 52' East
longitudes and 24° 47' to 26°17' North of latitudes and is situated in the southeastern part of the
state. The district is divided into 4 tehsils that are Mau Nath Bhanjan, Mohammadabad Gohna,
Ghosi and Madhuban tehsils. There are 9 community development blocks. According to 2011
census, the total geographical area of the district is about 1714 square km. and the total population
of it is 2,205,968 per and density of population is 1,287 people per square km.

Growth of the Handloom Industry

Mau and weaving are synonyms to each other. The town Mau is identified as one of the
modern weaving centers in the Eastern Uttar Pradesh. Weaving, the culture of the town, originated
from this place during the period of Mughal king Jahangir around 16th century AD. To represent
the growth of handloom industry, the data of Handloom Census of India have been widely used
because the national handloom census is such a source which comprises almost every indicator of
growth and provides comprehensive statistical information about handloom sector at the national
and state levels.

Organizational Structure of Handloom Weaving

Despite large-scale expansion of modern textile industry in India, handloom continues to
occupy an important place in country’s total economic support. Some of them work independently
some of them with organization and some seek outside support. The organizational structure of the
industry could be divided into four segments. These are:

i. Independent weavers

ii. Master weavers

iii. Co-operative society

iv. Corporate sector

Table 1: Distribution of workers under structural organization of handloom in Mau

Organization Types 1995-96 2009-10 2016-17

Independent 23894 14560 10631

Under Master 2265 5070 8951

Under Cooperative Societies 1260 300 250

Under State Handloom Development
Corporation (SHDC) 700 285 110

Source: Compiled from Joint Census of Handlooms and Powerlooms, 1995-96 to 2009-10. Annual Survey
of Industries Report, Uttar Pradesh, 2015-16., Statistics Magazine of Mau district, 2017-18.
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It is clear from the Table 1, that the number of weavers is continuously decreasing since 1995-
96 to 2017-18 and  major part of workforce are weaving independently and after that, mostly prefer
weaving under master weavers as we can see there is increase in amount of them since 2009-10 to
2016-17. The role of cooperative and State Handloom Development Corporation (NHDC) in giving
employment to the weavers are not significant and it is also highlighted from the figures that
government organization are not achieving their aim and objectives and obviously weavers are not
satisfied with these institutions established in Mau district.

Table 2: Distribution of workers under structural organization of handloom sector in Uttar Pradesh

Year Independent Under master Under cooperative Under State Handloom
Weaver Societies Development Corporation

1987-88 235033 16574 5575 6034

1995-96 154421 14572 6973 1452

2009-10 55331 15918 839 950

2016-17 42796 19952 598 460

Source:  Handloom Census of INDIA, 1995-96 to 2009-10, Annual Report 2017-18,
Ministry of Textile, Annual survey of Industries Report, 2016-17.

Table 2 shows that in 1987-88 and 1995-96 majority of weavers were self employed but currently
in 2009-10 and 2016-17, the condition has changed because mostly weavers are engaged with
master weavers. On the basis of above data, we can conclude that the weavers in Mau district have
a great place in Uttar Pradesh. The fig 2 shows that 20per cent-30per cent of weavers of Uttar
Pradesh belongs to Mau district.

Fig.2 No. of weavers in Uttar Pradesh and Mau district
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Growth of Handloom Weaver Household Units

Handloom industry is decentralized, located both in rural and urban areas in the country.
Handloom weaving as an economic activity is considered as village and cottage industries. Handloom
weaving today continues to be dispersed and decentralized in nature. It is largely home-based, with
labour inputs from the entire family. From 1995-96 to 2009-10, the decline was found -75.86 percent.
From handloom weaver information system survey, 2016-17, the declining picture of handloom
weaver household in Mau continued due to power loom generation in the area as well as adult
willing to work under master and uninterested in traditional heritage of their family (table 3).

Table 3: Distribution of handloom weaver household units in Mau district

Year No. of Households Units Growth

1995-96 3500

2009-10 845 -75.86per cent

2016-17 454 -53.72per cent

Source: Compiled from Report of Planning Commission, vol.2, Uttar Pradesh 1995-96.
Handloom Census of India 2009-10, Ministry of Textile, Handloom Weaver Information System, 2016-17.

Growth of Handlooms or Looms

Handloom is a machine that is used for weaving thread into cloth and it is operated by hands.
It is the basic infrastructure of the handloom industry and in every state of India the existence of
looms is maintained from the past. According to the Census of Handloom, in the year of in 2009-10,
the total number of looms was found 0.8 lac.

Table 4: Distribution of handlooms in Mau district

Year Household Handlooms Non Household Handlooms Total no. of

Working Idle Total Working Idle Total Hand looms

1995-96 16672 1227 17899 662 465 1127 19026

2009-10 998 350 1348 235 163 398 1746

2016-17 665 135 800 150 75 225 1025

Source: Compiled from Report of Planning Commission, vol.2, Uttar Pradesh,1995-96.,
Handloom Census of India, Ministry of Textile., Annual report 2017-18,Uttar Pradesh, Ministry of Textile.

As the table 4 describes that there is negative growth in the number of handlooms in the
study area. Working as well as idle handlooms are decreasing continuously due to uninterest in
handloom weaving after coming of power looms in existence and competition in market.



160 INDIAN JOURNAL OF LANDSCAPE SYSTEMS AND ECOLOGICAL STUDIES VOL. 42

Usage of Looms

As far as their usage is concerned both commercial and domestic (working) looms are those
looms which make fabric for both domestic and market consumption The total numbers of looms in
Mau have reduced from 14404 to 3637, it is a drastic drop found in number of looms, as the table 5
presented the share of commercial looms is higher than domestic looms. Here more than 90per cent
looms are being used for commercial purpose observed from above figures in Mau but the both
purpose uses data are still unavailable in study area till 2009-10. According to annual handloom
report of textile ministry, there are 144 handlooms in study area which are used for commercial as
well as domestic purpose.

Table 5 : Distribution of handlooms by purpose of usage in Mau district

Year Total no. of Purpose of use
Handlooms

Commercial Domestic Both

1995-96 19026 14404 4622 -

2009-10 1746 1171 575 -

2016-17 1025 596 285 144

Source: Compiled from Joint Census of Handlooms  & Powerlooms, 1995-96,
Annual Report on Handloom Industry, Ministry of Textile,2017-18

Growth of Handloom Production

Handloom sector plays a very significant role in the country’s economy as this sector
contributes nearly 11.5 per cent of the total cloth produced in the country and also adds substantially
to export earning, this sector is unparalleled in its flexibility and versatility permitting experimentation
and encouraging innovations. The share of handloom production in total textile was 24.98 per cent
in 1981 and currently in the year of 2011-12 (Apr-March) it is noticed 11.44per cent. Since 1981 to
2011-12 the production of handloom share in total textile production has decreased by 50 per cent
where the total production of textile sector is increasing and since 1981 to 2011-12, in only four year
the production has decreased in a minor way. As we proceed to see the average monthly production
by handloom industry in Mau district, we find that there is total 424937 meters average monthly
production according to handloom census 1995-96. From the shown figure, we can see that there is
maximum involvement of handlooms in saree production i.e. 72.77 per cent in mau followed by
bedsheet .i.e. 19.39 per cent.

Growth of Yarn Consumption

Yarn is the most important input of the handloom industry. Cotton is that type of yarn that is
basis to most of the handloom fabrics and therefore it is used extensively and it was found during
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the third round of handloom census that cotton of different counts is used by most weavers for the
production of different fabrics like gamchha, angavastram, sari, dhoti, lungi, towels, napkins etc.
From above shown table it is clear that maximum consumption of yarn is found in cotton and silk
yarn due highest production of silk saree and lungi in Mau.

Table 6: Average monthly consumption of different types of yarn in handloom household units
(in. Kg.) in Mau

Sl. No. Different Types of Yarn Consumption (in kg.)

1. Cotton 19023

2. Viscous blends 3363

3. Silks 11677

4. Wool 4134

5. Polyester 13145

6. Jute 549

7. Others 1170

Source: Census of Handlooms, India, 2009-10

Fig 3. Percentage Distribution of Handlooms Producing Different Types of Fabrics

SOURCE: Compiled from Joint Census of Handlooms and Powerlooms, 1995-1996 to 2009-10.
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Employment in Handloom Industry

In a world increasingly inclined to mechanization, the handloom sector provides a refreshing
change of unique richness of manual skill and diversity. The sector is also recognized as the
second largest employment provider after agriculture represents that in 2009-10 that 43.3 lac workers
were involved with handloom sector. Although the growth rate was showing negative trend but the
reduction is low in comparison to 1995-96 because in 1995 there were –18.05 per cent growth was
noticed and in 2009-10 there was – 16.65 per cent. Interestingly, still handloom sector is providing
higher employment rather than power loom and mill sector. In the case of Uttar Pradesh, in 1987-88
there was 6.4 lacs workers were engaged in handloom, in 1995-96 there was 3.2 lacs workers found
which shows the –49.9 per cent growth from 1987-88 to 1995-96. In 2009-10 in Uttar Pradesh the
total number of workers was 2.5 lacs, the employment growth is captured –20.95 per cent from 1995-
96 to 2009-10.

Table 7: Number of household units engaged in handloom activity in Mau district

Year Rural Urban Total

1995-66 2669 645 3500

2009-10 760 85 845

2016-17 400 54 454

Source: Compiled from Joint Census of Handloom & Powerlooms,1995-96,
Annual Report of Industries, Uttar Pradesh, 2015-Annual Report of textiles, Uttar Pradesh 2017-18

From the above table 7, it is found that from 1995-96 handloom census, there were more
households units in rural area of Mau district than urban area in both categories with looms and
without looms. Thus it indicates more rural people employment get benefited by this sector. With
the passage of time, it vanishes from both area and nowadays there are least no. of household units
in Mau district according to annual report of textile industry of India, 2017-18.

Distribution of Handloom Workers

Handloom is such type of industry, where the entire family members contribute their efforts in
handloom activity, whether it is pre-loom, post-loom or weaving process. This factor (men, women
& children) is selected to analyze the participation of men, women and children in this household
based industry (table 8).

Major Findings and Discussion on Sample Survey

Socio- economic survey is a process by which qualitative facts are collected about the social
and economic aspects of the community of weavers. For this purpose the data is collected from 200
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sample respondents. A structured questionnaire was given to the respondents to collect primary
data. The data is analyzed by using the tables on the basis of age, sex, literacy, size of the family,
income per month and health ground.

Table 8: Number of men, women & children engaged in waving activity in Mau district

Full-time Part- Time

Men Women Children Total Men Women Children Total

Urban 1629 988 240 2857 625 275 201 1101

Rural 7732 5239 530 13501 945 679 445 2069

Source: Compiled from Joint Census of Handloom, 2009-10.

Table 9 records the demographic information of the weavers. During data collection it was
found that most of the weavers belonged to middle age group of 16-59 years, because the productivity
is relatively more at this age due to their physical capabilities. Younger generation in the weaver’s
community preferred to take employment in the cities after their higher education. Therefore their
involvement is very minimal in weaving.  On other hand involvement of older people was less due
to their physical health, strength and visual problems.

Table 9: Demographic information of the sample population

Sl. No. Age group           Number of respondents

Male    Female

1 Younger (Below 15-25) 16 6

2 Middle age (Between 16-59) 130 32

3 Old Age (Above 60) 12 04

Total 158 42

Source: Primary Survey

The weaver’s communities have realized the importance of education and the children. Now
days they are aware about the role of education and therefore they develop their career by higher
education. Nearly one fifth of the weavers were educated up to secondary level, and nearly on
fourth up to middle (table 10).

Housing condition represents the economic status of the households in the study area it was
found that 15 per cent weavers have Kachcha house, 25 per cent of the them semi-pucca and 66 per
cent have pucca houses (table 11).



164 INDIAN JOURNAL OF LANDSCAPE SYSTEMS AND ECOLOGICAL STUDIES VOL. 42

Table 11: Housing Condition of the respondents

Sl.no. Types of house No. of respondents Percentage

1 Kachcha 30 15

2 Semi-Pucca 5 25

3 Pucca 132 66

4 Total 200 100

Source: Primary Survey, 2018-19

According to the table 12, 50 per cent of the respondents are earning between Rs. 25001-50000
per year. 30 per cent of the respondents income less than Rs. 25000 per year. Only 5 per cent of the
respondents earn above 75000 per year.

Table 12: Economic status of the Respondents

Sl. No. Annual Income (in Rs.) No. of  respondents Percentage

1 Below 25000 60 30

2 25001-50000 100 50

3 50001-75000 30 15

4 Above 75001 10 5

Total 200 100

Source: Primary Survey, 2018-19

Table 10: Education status of the respondents

Status Number of respondents Percentage

Illiterate 56 28

Primary 44 22

Middle 40 20

Secondary 36 18

Sr. Secondary 20 10

Graduation 04 2

Total 200 100

Source: Primary Survey, 2018-19
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According to table 13, 50 per cent of the respondents are working 8 to 12 hours per day. 30 per
cent of the respondents are working up to 8 hours per day and 20 per cent of the respondents
working more than 12 hours per a day.

Table 13: Working Hours per day of the respondents

Sl.No. Working hours per day No. of respondents Percentage

1 Up to 8 hours 60 30

2 8-12 100 50

3 Above 12 hours 40 20

Total 200 100

Source: Primary Survey, 2018-19

A type of employment is one of the main causes of dissatisfaction with their work. Only 20 per
cent   had permanent employ while 10 per cent working as daily wages and almost 70 per cent
weavers working on contract bases (table 14).

Table 14: Types of employment of the respondents

Sl. No. Types of employment No. of respondents Percentage

1 Daily wages 20 10

2 Permanent 40 20

3 Contractual 140 70

Total 200 100

Source: Primary Survey, 2018-19

Table 15: Mode of payment given to the respondents

Sl. No. Mode of payment No. of respondents Percentage

1 Cash 60 30

2 Credit 100 50

3 Cash and Credit 40 20

Total 200 100

Source: Primary Survey, 2018-19
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 Table 15 show the mode of payment of the respondents of study area in which 50 per cent of
the respondent’s payment is on credit bases. 30 per cent of the respondents purchases the raw
material on cases bases. While other 20 per cent of the respondents mode of payment is on the
basis of case and credit.

Table 16 shows the major health aliments and the major health problem 56 per cent respondents
suffering for heart problem. 40 per cent respondents are suffering Muscle pain and 82 per cent has
T.B., 8 per cent has Asthma and 20 per cent of the respondents are suffering from the weakness of
the eye-sight.

Table 16: Health problems of the respondents

Sl.No. Health problems No. of respondents Percentage

1 Asthma 16 8

2 T.B. 24 12

3 Muscle Pain 80 40

4 Visual Problem 40 20

5 Hearing Problem 44 22

6 Heart Problem 112 56

Source: Primary Survey, 2018-19

Caste-wise Distribution of Weavers in Handloom Industry in Mau District

Besides agriculture, Maunath Bhanjan has been famous for silk sarees. It has been considered
a big center of sarees. In the era of handloom most of the workers producing sarees were Muslim.
Even among Muslims mainly backward castes were doing this work. So there is more percentage of
Other Backward Class i.e. shown in the following table 14.

Table 17: Caste-wise distribution of weavers in Mau District, 2009-10

S C ST OBC Others

Urban 502 238 3158 60

Rural 3580 340 12144 193

Total 4082 578 15302 253

20.19 per cent 2.85 per cent 75.69 per cent 1.25 per cent

Source: Compiled from Census of Handlooms 2009-10
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From above table, it is clear that most of the backward population of Mau get employed by
handloom sector out of total weavers. Consequently Muslims have been suffering economic loss
again and again. With the entry of power looms the character of this trade slightly altered. Since
mau is Muslim dominant area having a large number of Muslim religion population due to Mughal
empire in the region. Weaving is a heritage culture in this region continuing from one generation to
other. With the entry of power looms the character of this trade slightly altered. Powerloom required
more money. Gradually Hindus also entered this trade and it is said that their number in this trade
is substantial now. Not only this, the number of big Hindu retailers has also increased a lot.

Conclusion

It is observed that despite the competition from power loom sector, handloom is still
contributing a significant role in the country’s economy. Among total textile sector it is a major
employment provider. The study reveals that, the handloom sector is presenting negative growth in
terms of number of weaver household units, number of looms, share in total textile production and
share in export. It is observed that handloom’s declining growth is the mainly impact of power loom
sector. It is noticed that low wages resulted the gradual shifting of workers from the handloom
industry Therefore, scarcity of skilled workers has become the serious problem of this sector in
Mau as well as in U.P. This scarcity resulted in low production of handloom cloth. Low income level
of the handloom workers is the major responsible factor for their backwardness. So Strengthening
and preparing handloom sector for competing with mechanized sector need to change in product
design, need for revitalizing the UPICA and U.P. Handloom Corporations enhancing the marketing,
weavers’ welfare policies in handloom sector and revamping the promotional programs of government
and finally empowering rural women through employment in handloom weaving is very much
necessary.
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