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MEASURING LAND POTENTIALS IN SOUTH.WESTERN MIDNAPORE,
WEST BEI{GAL

NARAYAN C. JANA" Bardhaman

ABSTTACT : It the preseat juncture of incnxsing popuration especially in the
developing counkies thcre is an ,rgent need to "x*d tn" expro-itation of land
resources to obtain maximum rehrn as well as to ensrue the prod-uctive capacity of
land, This, however, can rapidly be attained by the propo *r".*rent and improve-
ment of the use of land. The objective of the present work is to collect a detailed
information about the.study area and to classi$ the concemed area on the basis of land
potential characteristics.

INTRODUCTION

In assessing land potentials it ii necessary to
understand the meaning of land in its proper
perspective as well as in a wider sence.

Land is the basic natural resource. It is the
man's habitat and living space.

In an ecological sense, land can be considered
as a renewable resource" Crops, for example,
can be cultivated fromthe same landyear after
year if the quality of land is maintained in a
proper/rational rumner. Like water-pourcr, wind
and solar energy, land is also treated as a
resource. On the other hand" the meaning of
land in the sense ofspace is rather different.
The land surface of the earth is of finite and
limit€d CIftnt. So,land as space in some respocts
resernbles a non-renewable/stock/fund rcsour@
like coal or oil (Mathe4 1986).

From the spatial viewpoint it may be mentioned
that land is not exhausted. Land qualities
(ecological land condition) indicate the direct
relationship between the land (as an ecological
complex) and the biological as well as

tecbnological activities of landuse. These land
qlalities are verymuch relevant in detennining
the use ofland in a prevailing natural conditions
(Vmh IeTs\.

For the det€rmination of land suitability for
landuse as well as for land improvement, a
systematic land evaluation is necessary.
Land evaluation may be defined as the process
of collating and interpreting basic inve,lrtories
of soil, clinate, vegetation and some other
aspects of land in socio-economic terms.
Land evaluation can assimilate the physical,
biological and technological aspects. For socio-
economic purposes, it is the utilisation of
socio-economic parameters in evaluating
physical data.

Land suitability is thus the fitness of a given
tract of land for a definirc use. It is better to
mention inthis contextthatthere is a differe,nce
between land potentiality and land suitability.
Land potentiality means the inherent land
qualities whereas land suitability refers to
fitness of land to particular uses. A potential
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land however: rnay not be suitable due to
adverse environmental situation but a suitable

land may have the pote,ntial @e, Ghosh &
Jana 1994).

OBJECTIVES OF TIIE PRESENT WORK

The land is considered as an important resource.

As assessment and improvement of the use of
land are esse,ntial to any significant increase in
fbod supply in developing countries of the

world, in the present shanging economic

situation there is an urgent need to extend and

improve the exploitation of land resources to
obtain the maximum rehrm (i. e. crops, livestoclg

timber) as well as to ensure the productive

capacity ofthe land. This however, can rapidly

be attained with emphasis on the developme'ntal

planning andthe implementation ofplars after

the initial classification of land on the basis of
Geomorphological attributes which are directly
related to their ecological set up.

The objective of the present work is to collect

dstailed information about the study area and

to classifythe areas under consideration based

on land potential characteristiis. Keeping these

aspects in mind a case study has been made of
S.W. Mirlnapore, w. Bengal.

STUDY AREA

The south western part of Mid4apore district

includes Gopiballavpur, Nayagranq Sankrail,

Keshiary, Belda and Dantan police stations'

Extending latitudially from 21" 46'Nto22o 24'

N and longitudinally from 86o 43' Eto 87o 32'

E it comprises an area of about 2191 sq' krn.

(Map No 1).

Geographically, the area lies within the

transitional zone between the Western
Chotonagpur plateau projection and the eastem

Gangetic alluvial plain. The important
characteristic formation is the laterite. The

majority ofttre area (Gopiballavpur, Nayaganq
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Sanlnail, Keshiary) shows beds of gravels,

grits, and sands of tertiary age. The surface

appears to be pisolitic, gravelly and nodular.

While Belda and Danta P. S. reflect their alluvial

nature.

Topographicatly the relief here varies from
moderate to gently undulating (N-W part) to
almost plain (S-E part).

The north westem boundary is more broken

and picturesque in appearance. The general

slope is from N-W to South and S-E.

The Subarnarekha (golden-streaked) is the

principal river ofthe area under study. It flows

through a broad floodplain with a z;g-rag

direction in a slightly intrenched course. The

banls are generally high and welldefined. The

cross profile ofthe valley is asymmetrical with
a steeper slope towards &e south west. The

course of Dulung (a tributary of the
Subarnarekha) is prolonged downstream
parallel with the main river. [n rainy season the

river overflows its left bank about six Kilo-
meters and thereby causes flood alluviation.
Near Dantan the river flows through a

comparatively narrow channel. This causes

extensive overflow along the eastern bank of
the river during flood.In surnmer season the

river dwindles into a ruurow and shallow

stream (Chakraborty, 196 1).

As a whole the area has a modified tropical
monsoon climate. It is transitional between the

types of the Chotonagpur plateau and lower

Gangetic plain. High temperature and seasonal

rainfall with cyclonic disturbances are the

notable features. The meantemperature varies

from 12.5o cta 14 oc (from north west to south

east) in January, whereas from 37.5 c to 38.5

c (from south east to north west) in May.

Rainfall is erratic and irregular in nature.

Average annual rainfail varies bstween 1400

mm. and 1600mm. ConsequentlS flmdoccurs
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when the precipitation is high in a short period v)
and drought occurs due to scanty rainfall over
a longer period.

Laterisation is the predominant process of soil
formation in major parts ofthe area. Lateritic
and red soil which developed on lateritr and
granite-gneissic parent materiai have occupied
&e major part of the area" Likewise alluvial
soil develops on alluvium in some parts. The
development of these soils is the results of
climate and parent material (Bandopadhyay,
te74)"

The major part ofthe area possesses a flora
closely approximate to that of Chotonagpur.
Some parts containjungles of small sal, kusunr,
piasal, Bamboo, \dango etc.

DATA BASE AND METHODOLOGY

In the present context both .primary and
secondary datahave been used. More emphasis
has been given on the study of pedogeomorphic
limitations oftenain in the light oflandconplex
approach for the categorisation ofland order.
This evaluation is necessary for the future land
planning purposes.

The systematic methodologies followed here
include :

i) The study of available maps, literature
(published and unpublished) and other
information relevant to the study area.

ii) The study of topographical sheets
on different scales andpolice stationmaps

{2 cm. = 1.27 km).

iii) Prepartion of base map and planning for
field study.

r9 The Landsat MSS data (April 27,l97B\
as well as aerial photograpls (l:60,000)
relevant to the study area are analysed.
This is supplerrmted by field work Ground
check).

The data relevant to pedogeomorphic
attributes are collected from available
sources including field work.

vi) Data related to land utilisation, irrigation"
crop production etc. are collected (from
pnmary and secondary sources).

vii) Analysis of the collected soil samples in
the laboratory.

viii) Assessment of the land potentiality based
onthe pedogeomorphic attributes as well
as other considerations.

ix) Finally, the lands of S.W. Midnapore
West Bengal are classified into different
categories (based on potentiality) for future
developmental planning.

LAND COMPLEX APPROACH

Land eomplex may be defrned :N an area or
group of areas, tluoughout which there is a
recurring pattern of topography, soils,
vegetation'stc. Land complexes may range in
size from only a fbw sq. km. upto some hundred
oflanz. The topography and soils are dependent
on the nature ofthe underlying rocks (Gmlogy),
the erosional and depositional processes which
have given rise to the present day landscape
(i.e. geomorphology and climate under which
these processes have operated). Thus, the
concept of"land complex" may be used forthe
scientific classification of terrain based on
topography, soils, vegetation correlated with
geology, geomorphology and climate. In
practice, whsther the boundaries are being
drawn in the field or from imagerylaeia)
photographs, the simplest criterion for
disinguishing one land complex fromthe other
is the surface relief Secondly, the interpretation
of geology, soils. depositional and erosional
processes come most readily through land
form analysis. That is why geomorphology
is the key element in land complex mapping
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or in any type of intergrated environme,lrtal

survey especially at the rapid reconnaissance

level.

Thus, land complex is an area which app€ars

for all practical purposes to provide through-

out its extent similar local conditions as to
geology, physiography, climate and soil. It
consists of landform assemblages with
its associated patt€m of soil and vegetation

and it can be subdivided into distinctive
land units of which they are composed. The

concept of land complex visualizes that

each part ofthe land surface is the end products

of an evolution governed by the parent

geological material, geomorphological
processes, past and present climate and

times. In other words, the geomorphological

history working on parent material govems

the land surfaco. The landsurface has thus

been shaped to its existing land units, each

developing inttre process of its own hydrological

features, soil mantle, vegetatioir communiry

animal population and range of micro-
environments. It is furthr emphasized ttlat

the land units maintain their charact€r as a

recurring topographical units together with
characteristics of soil, vegetation etc. Thus

each unit gradually evolves its own
morphological character through time.

The concept of land complex and land unit or

in other words geomorphology, tlre science of
earth form, and its application can have

important bearings. As the nature of.the
ground surface is an important indicator ofthe
character and distribution of rocks,soils,

vegetatiorq drainage and the g6omorphological

processos operating through time, the

application of geomorphological knowledge

and the concept of land comPlex can

satisfactorily be applied in assessing the land

potentity (De. 1984).

TRA}ISACTIONS OF TIIE INSTMUTE OF INDIAN GEOGRAPHERS

IDENTIflCATION OF DIFTERENT
PEDOGEOMORPHIC - EIYVIRON-
MENTAL REGIONS

Based on the spectum of land complex
approach, the land of S-rW Midnaporb is divided

into three pedogeomorphic Environmental
complexes (Map No. 2).

1) A-Complex

2) B-Complex

3) C-Complex

Broadly speaking, the study area as a whole is

the combination of plateau fringe and
alluvial tract from the pedogeomorphic

e,nvironmental viewpoint. Topographically
the relief fluctuates from moderately un-
dulating to almost plain. The general slope of
the area is from NW to South and SE. The

nucro topographic variations here affect the

soil development. The pedogeomorphic
environment of each complor is highlighted as

follows:-

1. A- Complex

This is the transitional zone betwe€Nr the

Bihar plateau in the West and the undulating
upland og1{idnapore in the east. Major parts

of Gopibatlavpur, Sankrail, Nayagram and

Keshiary police stations are included here.

Sharp relief with undulating topography
and lateritic soil are the common feafirres of
the area. The region has an average altitude of
150 ft. - 500 ft. It is characterised by severe

erosion. Soils are thin, low in humus conte,nt

and low in water holding capacity. Leaching is

predominant in the area. The isolated uplands

which are nothing but the low residual

hitlocks are formed ofhard rocls like granites,

gneisses or quartzites. The slope of the land

surface is from North West to south and south-

east. Erosional features with intricate gullies

are tommon in the undulating areas. The
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drainage is sluggish and is characterized by
sharply cut banla. The area is not normally
subject to flooding. Extensive agricultural
practice is not possible due to the presence of
hard Fe & Al concretions on the surface.

Because of the pres€nce of hard basemexrt

comple4 unfavourable agricultural soil and

drier climate, the area may be dweloped
industrially with suitable environmental
proteAion measures.

2.8 - Complex

This complex lies betweeNrthe A - Complex in
the west and the C - Complex in the east. This
includes parts of Dantan, Belda Nayagram
and Keshiary police stations. Altitude here
lies between 25 ft. and 125 ft.. The area reflects
moderate relief with gently undulating
topography. The soil deptb hummus conte,nt,

and water holding capaclty is much bet&er

here than the former complo<. The soil is
mainly developed on older as well as on
newer alluvium. Leachrng is present in the
area to some ext€rrt. Slope of the area is

towards south and south-east. Erosional
features are also common in the area. Hers
depositional features are confined in the
channels mainly. The area is flooded
occassionally.

Chemical properties ofthe soil vary fromplace
to place depending on the topographic
situation.Iron oxide content is low and

aluminium oxide is higherthan tte lateritic soil
mne. Agriculture is mainly. practiced here.

Large scale agricultural practice is possible

with the help of more irrigation and other
inputs.

3. C - Complex

This covers major parts of Dantan and
Belda police stations. This is a monotonously

4t

flat terrain with low relief and gentle
slope. This region is characterised by
depositional surfaces, interlacing drainage
forms and is liable to floods. The average
relief varies from 20 to 50 m. This environ-
mental complex is very rich in potentiality
because the area is overlain by new
fertile alluvial soil. It is a purely agricultural
tract where rice, rabi crops and vegetables
ilre grown. Here floods occur which create
physical, social and other environmental
hazards. The fertility of soil is enhanced due
to flooding of the landscape. fu the soil
cover is thicker, irrigation facilities and
soil fertility are higher than that of the
lateritic and red soils, the agricultural practices
are more developed in this tract. Aman, Aus,
Rabi, Pulses and potatoes are the cultivated
crops.

ASSESSMENT OF THE LAND POTEN-
TIALITY

The potentiality of the three aforesaid
podogeomorphic Environmental complexes are
assessed in tabular from ( Table 1, 2,3 and
Diagram No. I ).

STRATEGIES FOR FT'TIJRE DEYEL-
OPMENT

The developme,nt of a region can be made

on the basis of environmental under-
standing. Development strategies are
subject to time space frame as well as to
the accesibility of the concerned
environme,nt.

Analysing the sum total pedogeomorphic-

e,nvironmental conditions in the light of land
complex, the potentiality of the lands of
south western Midnapore (A, B & C
Complexes) are assessed and grouped as folloun
(Table 4).
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TABLE 1" A- COMPLEX

AreaI
delimitation

Geological
foundation

Topograhic
situatior

Hydrologi
cal scene

Vegetai Present
coyer utilisation

Covers major Contains Sharp relief Seascnel 'Lr:opical Soils aie p;rtche:r Aman paddy
parts of Archaean wilh uadula rivers of monsoon mainly of der;e as monocrop
Gopiballavour' Gneisses & ting topogra- the choto- ciinate, iateritic. $al bush- generally
sarkail, Granites, phy. Relief nagpur hilonsoon soils are coulmon. practiced
Nayagram, and some basalts varies from intersect rainfall Lhirl" iight, Moreover in suitable
Keshiary' of Gondwana 150 ft. to the region. in zummer coarse Eucalyp. locations"

origrn are 500 ft. slope The drain- months. text*red tus, lly.v. paddy
also forurd. ranges betw- age is Tempera- and row Akashma- also culti_

eq 4 & 6 . siuggish ture is in water ni, Mahua, vated but
slope is and is cha- higher holding Kusum, in negli_
towards south racterised but rain capacity. piasal, gible
& sbuth east. by sha,-plv fall is Soil Bamboo arnount. In
The land sur- lows reaction etc. are the river
fece is gl,i- poor ia than the ranges present. side, green
l'elly in na- underground othere two beweeo vegetables
hue, with water con- complexes; 5.5 to are practi
isolotaed up dition, average 6.0. kon ced. Some
lands, Leach- depttr of annual concreti_ parts are
ing is prerl+. -,,.,..cr vari- rainfall otrs rue covers with
minant, ero- es fiom 45' is atrout present. forests and
sional featu- in summer 150 cm. Soil are a considera_
res with to lO,in Terpera_ &y and ble portion
intricate raidy months.hre ri- completely is lying
gullies are Li the rainy ses up to beached. fallow.
corrlmon. season soii 45" c in They are

erosion is slmtmer and low in
getting decreases humas, nut_

momenturn to 8 c in rients and

by the winter. Ibrtility
torrential stafus.

nahue of

the flowing

rivers.

Climatir Soil
phenomena character
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TABLE 2.8 - COMPLEX

43

Ared
delimi-
tation

Geologicd
foundrtion

Topogrrhic
sihdion

Hydrologi
'cd scene

Ctimdic
phenomenr chrrrcter

Vegetd
cover

Prtscnt
utiUsation

Sofl

Covers

parts

of
Dantan,

Beld4

Nauag:rarn,

and

Keshiary

polic€

stations.

Moderate

relief

with gentle

undulating

topogfaphy.

Relief this

varies

between

25 ft, and

125 ft.

slope is

towards

south and

south east

and varies

from 30 to

50 . L€a-

ching is

prcsent to

some e:rtent.

Here deposi-

tional fea-

tures in the'

channel are

found.

Subarnar+

kha is the

main river

passing

through

com-

plex Siht-

ition of

undcrground

water is

!61f61 than

the lateri-

tic tact.
Depth of
water table

varies bet-

ween the

summsr and

rainy sea-

sons. Depth

of water

table is 30'

in summer

and 6'in
winter.

Mainly

Monsoon

showers

in su-

mmer

months.

Average

annual

ninfall
varieg

bsh^,een

150 cm

and 200

cm. Air
tempera-

ture ris-

es upto

40o c

(sumner)

and dec-

reases to

l0o c

(winter).

Soil (Red Soil) is

mainly developed

on older as well

as newer alluvium.

Colour ofthe

soil ranges betw-

een yellowish

brorm to brown and

grey brown. Soil

te*ure varies

from sandy loau to

clay loam and

clay. Depth of

soil is mondera-

te. Dry moisture

varies &om l7o

to 3%. soil pH

ranges between

5.5 and 6.5.

kon oxide con-

tent is below 3%

Aluminium oxide

is higher than

the lateritic soil

and varies tom 5

to l0%. Nitogen

content also sli-

ghfly higher compa-

red to lateritic

soil and ranges

&om 0.05% to

0.lo/o,K2o and Pp,
are below 0.5% and

0.01% to 0.1% rev

pectively. organinc

matter content is

0.1%to 1.0%0, salt

content is below

0.05o/o.

A consi-

derable

portion

is

forested.

Mainly

topical

deciduous

type of

species

oocut.

Amongthe

species,

Mango,

Siris,

S4 Neem,

Bamboo

etc. are

common.

Agricultural

practice is

betGr as

compared to

the lateritic

zone. Nce is

the main crop

here, vegeta-

bles are

produced on

substantial

amount within

the river

valley. Gene-

rally monocrop

is practiced.

Double cro

pping is fouod

patchy in the

localities. Some

parts are

lying fallow.

Beds of
gravels,

Sits
and

sands of

Tertiary

age.
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TABLE 3. C. COMPLEX

Arod
delimi-
tetion

Geologicel

foundrtion
Topogrrhic
sihrtion

trydrologi
cd scene

Climrtic
phenomena chancter

Yegetal
cover

Present
utilisation

Soil

Covers

major

parts

of

Dantaq

and

Belda

police

stations.

Mainly

recent

alluviurn,

some older

alluvium

are also

present.

General

lithology

is allu-

vial,

sandy and

gravelly.

Monotonously

flat tenain

with low re-

liefand gen-

fle slope.

Relief vari-

es from'2O m

to 50 m,

slope is

very gentle

(l'-5"). The-

land surface

shows many

depositional

characteris-

tics.

Subarnarckha

is the only

river. Besi-

des a Khal

whose source

is the R
Subarnarekha

is fouud near

Dantan. Situa-

tion ofunder-

ground water

is better

here; ground

water level

is 20'in

summer and

5'-10'itr

rainy season.

Tropical

monsoon

climate.

substan-

tive

amount of

monsoonal

rainftll

during

summer

months.

Average

rainfall

is 150 cm

to 200cm

Tempera-

fure rises

upto 38oc

in summer

and de-

croases

to l0oc in

winter.

New alluvial

soil. Soil is

deep to very

deep. Texture

is clay loam

to clay and

in some pla-

ces clay.

Colour varies

from

brown to

grey brown

and olive

brown. High

water hol-

ding capacity

and high in

soil ferti-

lity. More

sands near

the river

beds and

more clay

further away.

soil reacti-

on is sli-

ghtly acidic

(pH range is

5.8 to 6.8),

organin ma-

tter

is 0.5% -

1.0%, airdry

moisturc is

higher than

the fonner

types.

Mainly Fertile soil,

topical more inigati-

decidu- on facilities

ous with multiple

types of and double

species cropping

are practices.

found purely agricul-

withln tural trac{,

the cu- Aman, Aus, Boro

Itivated paddy, Jute

fields. . pluses and

The spe- Potatoes ere

cies in- the main culti-

clude vated crops.

Mango, Oilseeds and

Siris, vegetables are

Babla, also grown.

Akashmani, Forest is almost

Baonboo absent in this

etc., complex

fruits &
vegetabls

gardens

8re

cotnmoD

trearer

the

setfle-

ments.

content
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Table 4.

Status ofland in the study area

S.No. Land compleres Land quality Land category

A - Complex

B - Complex

C - Complex

Poor

Medium

Good

u
tr

I
On the basis of above land categoiies, strategies
for future development of each complex are
being prescribed as below :-

1. A - Complex : Water is the main problem.
For intensive and large scal agricultural
practices, irrigation frcilities have to beprovided
on urgent basis. fu the A - Complex reflects
sharp to moderate undulations, the land should
not be used for agriculture only. The upper
parts of the complex are to be utilised for dry
farming and commercial forestry. Agriculture
can be prcaticed in favourable locations only.
Some parts ofthe complex may be utilised for
selected industries especially forest base
depending on the locally available forest
resources.

2. B - Complex : Extensive agricultural practice
is possible with the aid of irrigation facilities.
Emphasis has to be laid on the double and
multiple cropping. In this complex, some
protions are not conducive for agriculture. In
these parts forestry has to be encouraged as an
alternative. In this complex, vegeiables may be
grown on cornmercial basis (other than crops)
in the floodplain.

3. C- Compler : Proliferation of transport
network social forestry in wasteland provision
forthe use ofsurface waterinthe formofcanal
and river lift irrigation" production of more
e,nergy from local unused poteritial resourc,es,
provision of soil testing facilities at micro-
level, planning to set up agrobased industries,
to bring more v'rllages underrural elecffication
as well as to provide extcnsive credit facilities
are the important measures to bo takeir for the
optium utilisation of lands and soils in the area
for balanced regional dwelopme,lrt.

CONCLUSION

In the decade ofpopulation explosion, pressure
on land is a matter of great concem. For want
of ecological perception amongst the people,
the land is not utilised on optimum scale. In
such a circumstance, actual understanding,
proper meiuurment of land potentiality and its
required management practices are a major
field ofresearch for the geographers.

As the study area is an aggrarian one and as
there are no alternatives for economic
development, measures are to be taken
by the government to optimise the land
utilisation to form a sound agrobased
economy.
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