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Abstract:
The geology, Lithology, structure and tectonics have exclusive role in determining the agricultural environment in
any region. The present field of research is specially concentrated on the impact of physical environment on the
agricultural land use with special reference to crop land use pattern in relation to rural development. For this
purpose, blocks of Bishnupur subdivision has been selected for the study. The major objective of the present
research is primarily concentrated on the impact of physical environment on the nature and pattern of land
utilization with special reference to pattern of agricultural land use in the perspectives of rural development. The
abstract of the research is estimated and evaluated by geo-environmental, economic, socio-cultural and land use
variables in the present research concerned. Various environmental attributes- their types, nature, characteristics,
morphological elements, various forms and aspects of relief are very much significant in relation to pattern and use
of agricultural land. A considerable portion of the Bishnupur area is under upper undulating alluvial plain and a
large portion of the sub-division is represented by lower alluvial plain, flood plain and alluvial fill. There are strong
correlation and association among the environmental parameters and land use parameters in the area concerned. As
number of population increased more areas of forest land have been cleared for the preparation of agricultural land
and orchards are cleared and converted to residential sites.
Key Words: Piedmont plain; Physical environment; geo-ecology; Agricultural suitability; Tanr land.

Introduction:
Environmental attributes especially elements of physical environment have significant role in determining
the nature and pattern of agricultural land use. In rural Bengal agriculture is the significant occupation and
almost all types of land have well to moderate exposure to agriculture according to the suitability of the
agro-environmental condition. Geo-litho-structural elements, forms and aspects of relief and topography,
nature and types of land, nature and characteristics of drainage, climatic characteristics and finally nature
and composition of soil have significant role in designing the agricultural land use. The geology,
Lithology, structure and tectonics have exclusive role in determining the agricultural environment in any
region. The present field of research is specially concentrated on the impact of physical environment on
the agricultural land use with special reference to crop land use pattern in relation to rural development.
For this purpose, blocks of Bishnupur subdivision has been selected for the study. Here considerable parts
of almost all blocks are falling under rural environment. Moreover, all blocks of this subdivision also
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experienced moderate to low rainfall, moderate to low level irrigation facility, unfertile soil etc. which
actually forced these blocks to throw into agro-based economy. The problem defined here is the
perspective of agricultural land use, its pattern and its role on rural development. The harsh climatic
condition especially high temperature, low rainfall in that area is not favourable for taking best possible
measures for optimal land utilization and management. The condition of soil is not so favourable for
agricultural environment and low amount of rainfall is also unfavourable for double or multiple cropping
agriculture. The nature of land is not also favourable for good agricultural land. The nature of land in the
area is also classified into piedmont plain, Undulation or rolling plain and old and new alluvial plain. The
red and lateritic soil is not so fertile for good agricultural practice. However, here, in this study land use is
the focal theme and how far physical environment is responsible in determining the nature and pattern of
agricultural land use, is the major focus of this study.

Study Area:
For the present study Bishnupur sub-division has been selected as the perspective of rural development in
relation to agricultural land use pattern. So, for this specific purpose Bishnupur

Map No- 01- Location of the study area
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Sub-division of the Bankura district has been selected. Bishnupur sub-division is a significant
administrative unit in the Bankura district not only in terms of historical perspective, it offers physical,
economic, social, cultural as well as overall distinctiveness in the district as well. The latitudinal and
longitudinal extension of the Bishnupur sub-division is extended from 22° 52ʹ 30ʺ N to 23° 25ʹ 30ʺ N
and 87° 15ʹ E to 87° 46ʹ E latitude and Longitude respectively. Bishnupur sub-division is located in the
north-eastern part of the district and belongs to the partially undulating and low lying
fertile alluvial plains, similar to the predominating rice lands in the adjacent districts of West Bengal.
Here, the eye constantly rests on wide expanses of rice fields, green in the rains but parched and dry in
summer. Bishnupur Subdivision has six CD Blocks namely, Bishnupur sadar, Sonamukhi, Patrasayer,
Indus, Joypur and Kotulpur

Objectives of the study:
The major objective of the present research is primarily concentrated on the impact of physical
environment on the nature and pattern of land utilization with special reference to pattern of
agricultural land use in the perspectives of rural development. With special reference to the
geographical environment and economic evaluation, the problem has its association with man and
environment which enlighten the bright picture of the regional as well as broadband status of the economy
and society. From the legal standpoint land may be regarded as the parcel of earth’s surface over which
human wellbeing and overall development can be exercised. To fulfil the major objective of the research
following points are to be specially treatedi)

To evaluate the elements of physical environment

ii)

To extract the nature and characteristics of physical environment and their special attention on
the nature and pattern of agricultural land use of the area concerned.

Data Base:
A number of maps of different aspects have been collected from secondary sources. Base map has been
prepared with the help of different such maps. Administrative Atlas of west Bengal, geology, Structure
and Topographic maps of West Bengal, Temperature and Rainfall distribution map of Bankura District,
Soil and Natural Vegetation map of the Bankura District have been collected and consulted for the
preparation of necessary maps for the particular purpose of research. Various multi-temporal Remote
sensing images are collected for the preparation of land cover and land use of the area under research.
Apart from that Geological Survey of India, Survey of India, Maps of India, etc. are different Govt.
organization from where I have collected detail information and maps regarding geology, lithology,
structure and Tectonics. From survey of India and Maps of India I have collected the Administrative
information about the Research area.
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Methods of Analysis:
The structure and orientation of the present research is primarily based on various modern concept,
minute observation, scientific explanation of applied geographic perspective and geo-ecology which are
duly authenticated by some hypotheses. The abstract of the research is estimated and evaluated by geoenvironmental, economic, socio-cultural and land use variables in the present research concerned. To
fulfil the major objective of the research the subsequent research have been conducted based on the
contemporary techniques and methods. Justified and fool proof quantitative techniques have been
involved for collection, tabulation, processing, analysis and interpretation and finally drawing
inferences to justify the research properly. Collection of base map, their assimilation, verification,
generalization and through final compilation the whole work has been formulated.

Results and Discussion:
The Bankura district is a relict part of the chotonagpur plateau and represented by old crystalline rocks
though there are deposition of new alluvium in different parts of the district including the present research
area also. The Bishnupur subdivision is characterized by three lithological units which can determine
the nature, composition and types of soil for better understanding of the agriculture in this area. –
i) Ancient lateritic layer covering sonamukhi and Bishnupur blocks;
ii) Ancient crystalline granite and gneiss in the northern and Western section of the sonamukhi block and
iii) A large tract is covered by newly deposited alluvium. In the area of old crystalline rocks the area is
characterized by lineament, fissures, joints and cracks which are controlling the ground water condition in
the field.
Relief and Topography- their types, nature, characteristics, morphological elements, various forms and
aspects of relief are very much significant in relation to pattern and use of agricultural land. In the present
research Bishnupur sub-division has been selected and block level variation of relief and topography is the
matter of investigation. Actually the Bankura district as well as its significant subdivision Bishnupur is
located in the fringe area of chotanagpur plateau. Recent deposits of recent periods has reframed and
rebuilt some areas in this zone and recent alluvial deposits and flood plains characterized the relief and
topography in this area. From the following
Map we have got a view of the total relief of the area. From this map it is observed that total relief has
been declined from North West to south east. A major portion of the area is under the coverage of 40 to
80 m altitude. Still there are considerable portion of gentle undulating plain and flood plain within this
area where agriculture is most significant occupation.
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Map No- 02- General Relief of the study area
So, in this respect it is to state that the sub-division has moderate to good agricultural environment in
terms of relief and topography. As this area is representing the fringe area of the chotanagpur plateau
irregular and rugged topography with undulating terrain are most common phenomena in this subdivision, though a considerable portion in the south and south-eastern parts are characterized by flood
plain deposits of new alluvium deposited by Damodar and Darakeswar river which are flowing north-west
to south-east in this sub-division. Those zones of flood plain areas are mostly suitable for agricultural
practice both for mono-cropping and multiple cropping where water for irrigation is available.
Drainage system in any area play significant role in physical make up in any region and also determine the
economic structure especially to determine the agricultural suitability in any region. A large tract of the
north and middle portion in this sub-division are drained by Damodar and Darakeswar rivers and their
Tributaries, though both the rivers are rain fed and create flood during the rainy season. Due to
anthropogenic interference both the rivers have lost their carrying capacity of water during the rainy
season and during the dry season both the rivers almost get dry and water for irrigation is not available
during the dry season. There are irrigation cannels from both the rivers but due to anthropogenic
interference and high rate siltation both the rivers lost to preserve water for irrigation. In the south and
south-east though land is suitable for agriculture, but due to unavailability of irrigation water only
seasonal agriculture is observed here. Some small tributary streams of silabati are flowing in the southern
part in this sub-division, but none is suitable to supply the water for irrigation during the dry season.
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Geomorphology of the Bishnupur block is significantly controlled by two major rivers – Damodar in the
northern part and Darakeswar in the central part of the Bishnupur block. The area has been classified into
five major morphological units – i) Dissected Piedmont; ii) Severely Gullied surface; iii) Upper
undulating Alluvial plain; iv) Lower Alluvial Plain; v) Flood Plain and Alluvial fill. A considerable part
in the western part of the sub-division is under undulating dissected piedmont plain. Source areas of the
streams are under broken land and severely gullied surface. A considerable portion of the Bishnupur area
is under upper undulating alluvial plain and a large portion of the sub-division is represented by lower
alluvial plain, flood plain and alluvial fill. These are recent deposit and almost renewed by a short period
of time. In terms of relative relief Bishnupur and Sonamukhi have highly variable total relief and partly
patrasayer and Joypur have also highly variable relative relief with moderately dissected surface
topography. Relative relief in this region varying from 70 to 95 m. in these four blocks. Kotalpur and
Indus have low dissection and reoriented by recent alluvial deposits where fertile alluvial plain providing
suitable agricultural environment.
Major observation from the climatic elements and controls of the area concerned explains some
important facts regarding agro climatic environments of the region. The primary determinant of
agriculture and cropping pattern within the region are depending on the seasonal rainfall and hence
the agriculture within the region is primarily dependent on seasonal rainfall and most of the cultivable
land is practiced by mono-cropping cultivation. So, double cropping and multiple cropping are rarely
practiced in the region.
Soil constitutes a significant component among the natural resources which is also non-renewable natural
resource on the earth’s surface. In the context of land development, management and land use planning
this resource has distinct imprint on the pattern of agriculture and forestry. The nature and characteristics
of soils are formatted in terms of the major terrain characteristics and morphological divisions of the
region. Following these conditions, the major soil types of the region are – i) Newly deposited alluvial soil
(new Alluvium); ii) (Old) Alluvial Soil; iii) Lateritic Soil ( followed by Laterite); iv) Red and Yellow soil
( Transformed Character of new alluvium). A Considerable part of the Bishnupur Sub-division is covered
by laterite and old alluvium deposits. Only a small pocket zones are represented by new alluvium. A
significant portion of Bishnupur and Joypur have thick laterite floor and are in most cases uncultivable In
Joypur block a considerable part has old alluvium soil and also has significant area under forest, so,
agriculture is not so suitable in this block also. Patrasayer and sonamukhi also covered by old alluvial soil
and apart from seasonal agriculture, winter crop also cultivated in some parts with the help of canal and
tank irrigation.
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Fig. No. – 03- Morphological Units of the research area

Table No. -01 – Correlation and association among environmental determinants and agricultural
Land use
Factors of classification

Physical Factor(s)

Nature of Land

IJCSP22C1112

Classified Categories

Characteristics

According to Physical
factors lands are classified
into- Mountains, Hills,
Plateau
and
Plains.
Moreover, rolling upland,
Undulations, valley flat,
marshy land may also be
the sub categories in this
regard.

Among them in terms of hierarchy plains are most
suitable and Mountains are least suitable for
agricultural purpose. In the research area, rolling plain,
undulations, and valley flat have suitability for
agricultural purpose. Marshy land is not so suitable for
agriculture except in the distinct dry season in some
exceptional cases. Flood plain and alluvial (Old and
Recent) plain are also suitable for agriculture both in
rainy and dry season if irrigation is available.

According to the nature of
land we have- i) Wet point
land; ii) Dry point land;
iii) Tanr land; iv) Stone
dominated
land;
v)
Uneven or irregular land

Where source of water is available by some river,
canal, and tank etc. agriculture is possible smoothly,
but the dry point land has increasing percentage of
current fallow. Tanr lands are rugged and irregular
land, not always suitable for agriculture. There is acute
shortage of water in these categories of land.
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Soil is a significant factor
which can determine the
agricultural status of any
parcel of land
Three
distinct categories of soil
are found in this area—i)
Alluvial soil
(New and
Old Alluvial); ii) lateritic
soil and iii) red and yellow
soil which are found in
specific areas.

Agricultural activities are most suitable in the alluvial
soil areas. Where water is available apart from the rainy
season double cropping and multiple cropping
cultivation is possible. But in the tanr land and
undulating land soil development is not so ideal and
fertility status is not also defined, so agricultural
operation is not so suitable particularly in the lateritic
soil region Bishnupur, Joypur and parts of Sonamukhi
and Patrasayer have scattered lateritic layer where
agriculture is not suitable. Red and yellow soil areas are
partly suitable for agriculture.

According to the climatic
variation we can get the
spatial
variation
of
agriculture and cropping
pattern. As the area under
study falls under the
scanty rainfall zone and
summer temperature is
very high ground water is
not also available for
irrigation. So agricultural
operation is also not
uniformly possible in all
areas in the research area.

Within this area under study, almost high temperature
is observed during the summer season with high
humidity in the rainy season. Where other factors are
suitable smooth agricultural operation and multiple
cropping is possible and terminologically known as
green zone for cultivation. But where other factors are
not so suitable, but water is available limited areas are
available for agriculture are usually known as yellow
zone and in the tanr land with dry areas agriculture is
mostly limited and current fellow is also common
there, and area not available for cultivation is also
common there.

Findings and Suggestions:
There are strong correlation and association among the environmental parameters and land use parameters
in the area concerned.

Map No. – 04 – Nature of Land of the research area.
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Based on the factors of land classification we can classify the existing land in the research area and their
suitability and capability classes of particular uses. Land capability classification is actually a scientific
and logical method of classifying each parcel of land into various use categories. There are several
methods of measuring the land capability. Here we will follow some qualitative perception to define the
land categories and their respective uses. With reference to the fig no-04 we can visualize the nature of
land available in the Bishnupur sub-division. Among the six blocks Bishnupur and Joypur have
undulating, rugged and rolling nature of land. Indus and Patrasayer have mostly gently undulating land
and sonamukhi and Kotalpur representing alluvial plain mostly deposited by Damodar and Darakeswar
rivers. Roughly 60 % of the total reported area is under undulating, rough or gently undulating category,
so have limitations for agricultural operation, though other uses are available.
Table No – 02 – Correlation and Association among Nature of Land, Environmental
Determinants and Agricultural Land Use.
Nature of Land

Undulating land

Gently Undulating land

Flood plain or
Alluvial Plain

IJCSP22C1112

Pedo-geomorphic and climatic status
Both land and soil are moderate to less
capable for good agricultural practice.
Land is mostly rough, rolling, in some
places stony, moderate to gentle slope,
soil structure and workability are not so
favourable in some cases. There are soil
and climatic limitations on use and
management practices. Low moisture
holding capacity, moderate to low
fertility index and shallow depths to
bed rock are major limitations in this
group of land.

Remark(s)
As water storage capacity, water
holding
capacity
is
not
favourable and orientation of
land is not also uniform,
uninterrupted
practice
of
agriculture is impossible here.
As soil is stony and moderate to
low fertile, multiple cropping
and smooth agriculture is
impossible.

Landscape is gently undulating and
thickness of soil is moderate and soil
profile development is not so ideal. Soil
is red and yellow by nature; fertility
status is also moderate. Depressed areas
are more suitable for agriculture.
Overall, the land is comparatively
suitable than previous class.

As land, soil and conditions of
water availability are much
better than previous class of
land agricultural environment is
also much better than the
previous class. Some selected
zones are more capable for
agricultural operation than
previous class of land.
Here in this category of land
almost all conditions for
agriculture suitable for double
cropping and multiple cropping
agriculture. But as the area
under study falls under water
scarce zone and irrigation
facility is not also considerable,
ideal agricultural operation is
not always possible, but land
capability is much satisfactory
than other two groups.

This class of land falls under valley
flats, depressed areas, and flood plains
with moderate to good environment for
agricultural operation. Soil depth of the
bottom land is much better, water
holding capacity is also good. Some
pocket zones have level or nearly level
rocky soils. Overall this category of
land has more suitable environment for
all season agriculture subject to water
availability.
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Most of the area under Bishnupur sub-division display rural nature of land use pattern excepting one or
two semi-urban or urban areas. More than 80% of the active land area experienced rural land use where
agricultural and use is most common. We can get spatio-temporal variation of land use if we traverse from
west to east diagonally. Following map is representing the clear picture of land cover and land use in the
Bishnupur sub-division where block level variation of land use has been depicted. It has been observed
from this map that Kotalpur and Indus representing more than 70% of gross cropped area whereas
sonamukhi and patrasayer have more than 50% of the GCA. Sonamukhi, Patrasayer, Indus and Kotalpur
are newly deposited alluvial land where flood plains are dominant by the sediment of Damodar and
Darakeswar. Bishnupur and Joypur have undulating land with moderate to low dissection and stony
lateritic soil. So, they have in and around less than 40% of the GCA. Joypur has highest % of land not fit
for cultivation.

Map No. – 05 – Proportional Area of Land Cover and Land Use (Area in Hect.)
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Relative
Relief

Drainage
Density

Av.
Rainfall
(mm)

Forest
(Sq. Km.)

Bishnupur

126

94

0.13

148

6911

26

38800

Joypur

114

88

0.03

142

6080

23

26400

Kotalpur

66

50

0.12

143

176

1

25100

Indus

67

53

0.07

144

345

1

25500

Patrasayer

106

76

0.14

145

4898

18

32300

Sonamukhi

123

80

0.06

141

8134

31

39100

BLOCKS

26544

% of
Forest
Area
Block
Area
(Hectrs)

Average
Relief

Table No. – 03- Block wise status of the Physical Elements

187200

In terms of forest area it has been observed that maximum % of forest land has been converted to
agricultural land or other uses, so Indus and Kotalpur have negligible % of forest land. Other four blocks
have considerable % of forest land. Moreover, it has also been recorded that within a very short period of
time a considerable % of forest land has been cleared and converted to other uses. Sonamukhi, Joypur,
Patrasayer and Bishnupur have considerable % of forest land. Use pattern transformation of land from
non-productive to productive especially in relation to agricultural use is very much important. It has been
observed that within a period of 20 to 30 years a considerable % of Forest land are disappeared due to
several reasons like increase of population particularly in and around urban centres traditional compact
villages and illegal felling of trees. As a result % of land not fit for cultivation, vacant land and waste land
have been increased and subsequent. Transformation of land from other uses to agricultural land as well as
agricultural and orchards land to other uses have found. As number of population increased more areas of
forest land have been cleared for the preparation of agricultural land and orchards are cleared and
converted to residential sites.
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