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HOW TO USE THIS REPORT 
 

 
This report and the accompanying soil resource map of East Singhbhum district 
provide basic information on soils – their locations, extent, distribution, 
characteristics, classification, and the inherent potentials and problems.  
Although primarily generated for Digital Database of the Jharkhand State and to 
serve National Resources Information System (NRIS), this document and the 
map would serve a multitude of land based planning and research activities. 
 
The map units on the soil map comprise a soil series or association of soil series.  
In an association of two series the approximate areal extent of dominant and 
subdominant soil series is 60:40, whereas it is 50:30:20 in an association of three 
soil series.  Other soils to the extent of less than 15 per cent in any of the 
differentiated soil mapping units are permissible inclusions. 
 
In order to use the soil map, first locate the area of interest on ‘Index to Map 
Sheets’ and then specific area on the relevant map sheet by reference to 
geographic coordinates, locations of major towns and cities, roads, railways and 
rivers.  Each mapping unit is labeled with a numerical code indicative of geology, 
phypsiography, and major morphologic characters of component soil series. The 
code specifies taxonomic Order, Suborder, Great Group, Subgroup, Family and 
the name of the soil series.  Reference to table 5.1 under the chapter on, ‘Soils 
and their Classification’ provides this information together with taxonomy for all 
the mapped units. Soil series and their family level classification is also indicated 
in legend on soil map. Extended Legend attached to the soil map gives general 
information about the mapped soils, such as depth, colour, texture of surface and 
subsurface horizons, soil reaction, drainage, slope and landscape unit.  
Descriptions of the soil series outlining their central concept and the analytical 
data on their horizonal physico-chemical properties are provided in Chapter 5. 
Soil qualities indicating their broad potentials and problems and also 
management solutions are indicated in Chapter 7. Degradation status of the soils 
of the district is brought out in Chapter 6.      
 
For the utilitarian potential of the soil units in terms of land capability, soil and 
land irrigability and hydrologic groups, reference may be made to table 7.1.  The 
interpretative classes for each of the mapped soil association derive from the 
characteristics and qualities of the dominant soil series of the association.  
Information on relative suitabilities of the mapped soils for major crops of the 
area, fruit trees, forests, grasslands, and forages, and water storage and 
management, is presented in chapter 7 on ‘Interpretation of soils for Land 
Resources Management’. In the same chapter management solutions vis-à-vis 
inherent as well as improvable or correctable problems are discussed.  
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EXECUTIVE SUMMARY 
 

 
Soil resources mapping was carried out in East Singhbhum district of 
Jharkhand State on 1:50,000 scale under the Indian Resources Information 
and Management Technologies, Ltd., (IN-RIMT) Hyderabad for the Jharkhand 
Space Application Center, (JSAC) Ranchi. The objective has been to 
augment the natural resources database with an indispensable soils input to 
serve a variety of the developmental programmes in the State.  The soil map 
would also help to abridge the gap of soil resources database in respect of 
Jharkhand State in the National (Natural) Resources Information System 
(NRIS). 

 
The soil map was generated by application of remote sensing techniques 
using visual interpretation procedure with adequate ground truth and 
employing false colour composite imagery of LISS-III sensor of the Indian 
Remote Sensing Satellite – P6 (IRS-P6).  Adequate ground truth data was 
collected by systematic field studies, which involved soil profile studies for 
characterization and classification of soils, checking of interpretation 
boundaries for their validity as soil boundaries and verification of 
physiographic units delineated by image interpretation.  Soil horizonal 
samples were collected during field work for laboratory analysis to validate 
field soil classification.  In course of ground truth studies, 241 soil profiles / 
minipits and a number of auguring were examined and recorded. Fifty-two soil 
series were recognized in the field, which after verification with analytical data 
were internally correlated to 45 soil series.    

 
East Singhbhum district covers an area of 5566.78 sq. km (Revenue Land 
Record) with two subdivisions, namely Dhalbhum and Ghatshila and 9 blocks.  
The district forms a part of Chhotanagpur plateau characterized by hilly and 
mountainous upland terrain interrupted by intermontane valleys and plains, 
markedly in the south-western and eastern parts of the district.  The elevation 
ranges from 50 M to 926 M above msl.  
 
The major geological formations of the district are : (i) granites and gneisses 
of Archaean group intrusive into the oldest metamorphosed sedimentaries, (ii) 
iron ore series which are highly metamorphosed ancient sedimentaries, (iii) 
the volcanic lava flows of Dalma and Dhanjori hills, (iv) older metamorphics, 
(v) ultrabasic rocks, (vi) newer dolerites, (vii) laterites, and (viii) older alluvium.  

 
The mean annual rainfall in the district is 1225 mm with average annual 
temperature of 26.30C. The year to year rainfall variability is strikingly high.  
The annual rainfall covers about 80 per cent of annual potential evapo-
transpirative (PET) demand of crops, which ranges between 1400 and 1700 
mm.  The wet period congenial for growth and development of agricultural 
crops, normally extends from June to September, whereas crop stress starts 
from November with onset of dry conditions.   
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Rivers Subarnarekha, Kharkai, Koel and Garra with their tributaries drain the 
district.  Overall, the drainage density is moderate with predominantly 
dendritic pattern and trellis to a limited extent, particularly in areas with 
alternating weak and strong rock formations. Barbed drainage pattern is 
observed on plateaus.  

 
Nearly, 22.5% of the district area is under forests and about 17% under 
agricultural crops and tree groves.  Jamshedpur block has less than 3 % area 
under agriculture, whereas each of Patamada, Dhalbhumgarh and Musabani 
blocks has only about 14-16% of their areas under agriculture. Nearly 98% of 
the agricultural area is under kharif cropping. Over 75% of the gross cropped 
area is under rice. Other crops of the area are maize, wheat, arhar, urad, 
gram and mustard.  Only about 5% of the gross cropped area is irrigated from 
different sources. Fallows and culturable waste cover about 24.0 of the district 
area. More than one-fourth of the district area is barren and waste without 
cultural potential.   
 
Natural vegetation comprising dry thorny type predominate on rocky hill 
slopes, whereas moist deciduous forest, which tends to become dry 
deciduous on ridges and exposed spurs with southern aspect is of common 
occurrence.  The granitic hillocks on plateaus have sal or mixed forest with 
bamboo.  

 
The geophysical, climatic, vegetation and anthropogenic conditions described 
above have influenced soil development in the district.  The impress of parent 
material is reflected in characteristics like soil colour and texture, but mostly 
negated under the impact of more active pedogenic factors like climate and 
topography.  The granitic, quartzitic, metasedimentary and neobasic parent 
rocks have developed very shallow to shallow, moderately coarse to medium 
textured stony and rocky soils on strongly to very steeply sloping hills, 
inselbergs, linear ridges and dykes.  On lower pediments and foot slopes, the 
impact of erosive forces becomes milder to form moderately deep to deep 
soils with development of thin B horizon, at places. Further down, on very 
gently sloping, well drained pedeplains, plateau plains and alluvial plains, 
soils are very deep and moderately fine textured with well developed B 
horizon. Alluvium, locally not subjected to drastic leaching and katamorphism 
found to retain the influence of original stratification and irregular distribution 
of organic matter reflecting the fluviatile process. Soils developed from 
lateritic parent material, which itself is rich of iron and alumina during the 
process of geogenesis, are yellowish red, acidic, medium to moderately fine 
textured with clay complex rich in kaolinitic mineral and free oxides.  
 
The soil map of the East Singhbhum district is composed of 69 soil mapping 
units.  Each mapping unit comprises association of two or three soil series. As 
stated earlier, 45 soil series have been defined and mapped.  Soils of one 
series differ from those of the others in geologic parent material and one or 
more soil morphological characters.   
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Of the 45 soil series, soils of 21 series are very deep (>100 cm), 7 deep (50-
100 cm), 7 moderately deep (25-50 cm), and 10 shallow (10-25 cm). 
Considering slope variability, soils of 21 series are associated with slopes of 
0-3 per cent, 17 with 3-5 per cent, 3 with 3-10 per cent, 1 with 5-15 per cent, 
and 3 with 15->35 per cent. Soils of 8 series have serious problem of 
stoniness and rockiness.  Soils of 15 series have problems of moderates 
erosion, whereas soils of 8 series have severe to very severe erosion 
hazards.  Soils of Bankati, Kushmi, Kasaphaliya and Shirasbani series, 
developed in valleys, suffer from mild problem of periodic waterlogging.  On 
the basis of type, intensity and relative extent of degradation, nearly 73556 ha 
suffer from slight degradation problem, 1,37,698 ha from moderate 
degradation problem and about 35 ha from severe degradation problems. Soil 
degradation in the district comprises water erosion, soil loss, land deformation 
and nutrient loss.  

 
On the basis of higher categories of soil classification, termed as taxonomic 
hierarchy, 45 soil series mapped for the district, get aggregated into 34 
Families, 20 Subgroups, 11 Great Groups (Plinthustalfs, Paleustalfs, 
Rhodustalfs, Haplustalfs, Endoaquepts, Dystrustepts, Haplustepts, Ustarents, 
Ustipsamments, Ustifluvents and Ustorthents) 7 Suborders (Ustalfs, Aquepts, 
Ustepts, Arents, Fluvents, Psamments and Orthents) and 3 Orders (Alfisols, 
Inceptisols and Entisols). This classification follows USDA Soil Taxonomy  
adopted for nationwide application in India.  
 
The intrinsic characteristics of the soils implicit in the series concept decide 
their land use capability, irrigability classification, runoff potential (Hydrologic 
Grouping) and specific crop suitabilities.  Land capability class II, indicative of 
good agricultural lands with slight erosion susceptibility and / or root zone 
limitations comprises 24 mapping units dominated by the soils of Asanbani, 
Bara Nanda, Churda, Galudih, Kulamada, Lachhipur, Luiya, Bhilaipahari, 
Bankau, Banshidharpur, Balia, Dhangrigora, Haludpukhur and Purnapani.  
Land capability Class III, indicative of moderately good cultivable lands with 
moderate erosion susceptibility and / or moderate root zone limitations 
comprises predominant soils of Bathantoli, Gopinathpur, Jogisol, Bagyasoli, 
Chakuliya, Kasaphaliya, Kushmi, Jadugura, Nutandihi, Raghunathdihi, 
Ruyam, Sidumtoli, Ukam, Bankati, and Gobindpur with 25 mapping units.  
Soils of Bendukani series with 3 mapping units have severe limitations of 
shallow root zone and severe erosion and thus qualify for land capability class 
IV.  Soils of 5 series, namely Amra, Punjipahar, Gura, Latu and Dumka 
forming 17 mapping units are not fit for agriculture and are classified under 
land capability classes VI and VII depending upon the degree of limitations.  
Soils of these series, however, are good for forestry, grassland, pastures, 
engineering structures and other uses.  Out of 38 soil series (52 mapping 
units) suitable for agriculture, 14 soil series forming 16 mapping units qualify 
for land irrigability class 2, which implies slight to moderate limitations for 
sustained use under irrigation.  Soils of 15 series with 22 mapping units are 
moderately good irrigable lands with moderate limitations for sustained use 
under irrigation.  Soils of two series, namely Bathantoli and Bendukani  
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expressed in 6 mapping units represent poor irrigable lands which are 
marginal for sustained use under irrigation because of severe to very severe 
limitations.  
 
Considering runoff potential, the distribution of the different soil series into 
hydrologic groups follows : (i) Group A (Slight runoff potential) – 1; (ii) Group 
B (Moderate runoff potential-2; (iii) Group C (Moderately high runoff potential) 
– 26, and (IV) Group D (High runoff potential) -7. 

 
Overall, the soils of the district entail fairly good agricultural potential. The 
pragmatic realization of the latent potential, however, is limited by extraneous 
factors like lack of adequate and timely rainfall, paucity of irrigation facilities 
and suboptimal management.  Bara Nanda, Churda, Galudih, Kulamada, 
Lachhipur, Luiya, Bhilaipahari, Bankau, Balia, Dhangarigora, Haludpukhur 
and Purnapani are the major productive soils of the area.  

 
It is suggested that cultivation of high yielding improved varieties of rice 
should be promoted among farmers. In Rabi season, wheat intercropped with 
mustard, and gram intercropped with coriander or other vegetables may be 
taken, especially in soils of map units 404, 430, 438, 459, 460, 467, 468 and, 
473.  Pigeon pea, sesame, green gram, black gram may be taken in Kharif 
season as a single crop in map units 405, 428, 438, 442, 443, 444, 445, 451, 
471, and 475 in rotation with soybean and green gram in alternate years.  
Alternatively, these soils may be cultivated for vegetables.   Map units 436, 
437, 439, 440, 447 and 450 are suitable for double and relay cropping and 
can support a variety of crops under irrigation. Sugarcane may be 
intercropped with onion, coriander and gram in the initial years.  Potato, a 
short duration crop usually sown in September may be preceded with other 
vegetables and green gram in Kharif followed by berseem or groundnut.   

 
All the soils excepting for the series of Amra, and Gura are suitable for the 
hardy fruit crops like aonla, jackfruit, karonda, bael, jamun, custard-apple and 
tamarind. The launching of National Horticulture Mission has provided an 
opportunity for the district authorities to develop concentrated pockets of 
climatically adaptable high-cost fruit crops with a major focus in this district on 
mango, and lemon grass on the soils classified as S2-1 and S2-2.    

 
It would be in the interest of stepping up and sustaining agricultural 
production in the district, the forest plantation and grassland development be 
restricted to map unit nos. 420, 424, 426, 427, 434, 454, 457, 465 and 484.  
In case of units 424, 426, 427 and 457, plantation in pits below staggered 
contour trenches with effective enclosures is proposed.  Staggered contour 
furrow hedge technique with effective enclosures may be an alternative 
technique at suitable sites.   
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Plate 1. A pedon of very deep, dark yellowish brown, moderately well 
drained, clayey calcareous soil of Banshidharpur series developed 
over old alluvium on very gently sloping alluvial plain.  

 
 
 
 
 
 
 
 
 
 
 
Plate 2.  A natural cut exposing a profile of yellowish red, deep soil of Makri 

series.  Note the thick (65 cm) sandy loam textured surface soil 
layer followed by sandy clay loam sub-soil resting over a thick 
lateritic material mixed with some soil, developed on very gently 
sloping lateritic pediplain.  

 
 
 
 
 
 
 
 
 
 
Plate 3. A pedon of grayish brown, well drained, moderately fine textured 

stratified soil of Raghunathdihi series developed on very gently 
sloping local depression in lateritic landscape.  

 
 
 
 
 
 
 
 
 
 
Plate 4.  A pedon of very deep, brown, well drained, silty clay loam soil of 

Bhilaipahari series developed on very gently sloping pedeplain in 
metasediment landscape. 

 
 
 
 
 



Plate 5. A pedon of yellowish brown, very deep, moderately well drained, 
clayey soil of Asanbani series, developed on very gently sloping 
old alluvial plain.  

 
 
 
 
 
 
 
 
 
 
Plate 6. A natural cut exposing a profile of moderately deep, dark brown, 

clayey soil of Bonta series developed on steep hill slope in 
metasediment landscape. 

 
 
 
 
 
 
 
 
 
 
Plate 7.  A pedon of very deep, yellowish brown, moderately well drained, 

fine textured soil of Haludpukhur series developed over granitic 
parent material on very gently sloping pediplain.  

 
 
 
 
 
 
 
 
 
 
Plate 8. A pedon of dark yellowish brown, deep, moderately well drained, 

clay loam  soil of Kasaphaliya series developed on very gently 
sloping reclaimed stream bed in lateritic landscape.  

 
 
 
 
 
 
 
 



 
Plate 9. A pedon of olive brown, very deep, poorly drained, clay loam soil of 

Kushmi series, developed on level to very gently sloping old 
alluvial plain.  

 
 
 
 
 
 
 
 
 
 
Plate 10. A natural cut exposing a profile of shallow, yellowish red, well 

drained gravelly sandy loam soil of Latu series developed over 
laterite on gently sloping pediment.  

 
 
 
 
 
 
 
 
 
 
Plate 11. A pedon of very deep, olive brown, poorly drained silty clay soil of 

Shirasbani series, developed over colluvio-alluvial material on very 
gently sloping depression in lateritic landscape.  

 
 
 
 
 
 
 
 
 
 
Plate 12.  A pedon of very deep, dark red, well drained, coarse textured soil of 

Sidumtoli series, developed over laterite on very gently sloping 
pediplain. 

 
 
 
 
 
 
 



Plate 13. A natural cut exposing a profile of shallow brown, well drained 
gravelly loamy soil of Punjipahar series developed on very steep 
hill slope in quartzitic mica-schist landscape.  

 
 
 
 
 
 
 
 
 
 
Plate 14. A pedon of dark brown moderately deep, moderately well drained 

clay loam soil of Bankati series developed over granite in very 
gently sloping valley land.  

 
 
 
 
 
 
 
 
 
 
Plate 15. A pedon of shallow, reddish brown, well drained, loamy textured, 

gravelly and stony soil of Dumka series developed on gently 
sloping hill top.  

 
 
 
 
 
 
 
 
 
 
Plate 16. A pedon of  very deep, brown, moderately well drained, clay loam 

textured soil of Galudih series developed over metasediment on 
very gently sloping pediplain.  

 
 
 
 
 
 
 
 



Plate 17.  A pedon of yellowish brown, shallow, gravelly clay loam soil of 
Bendukani series developed on very gently sloping pediment in 
metasediment landscape.  

 
 
 
 
 
 
 
 
 
 
Plate 18. A natural cut exposing a profile of dark red, shallow, excessively 

drained clay loam soil of Raghunathpur series developed on very 
gently sloping lateritic pediment.  Hard laterite underlying the 
lateritic murrum occurs at a depth of 42 cm.  

 
 
 
 
 
 
 
 
 
 
 
Plate 19. A pedon of moderately deep, brown, well drained, loamy soil of 

Bagyasoli series developed on very gently sloping lateritic 
pediplain.  

 
 
 
 
 
 
 
 
 
 
Plate 20.  A pedon of grayish brown, moderately deep, silty clay loam, 

imperfectly drained soil of Ruyam series developed over colluvio-
alluvial material on very gently sloping intermontane valley in 
metasediment landscape.  

 
 
 
 
 



Plate 21.  A pedon of deep, dark yellowish brown, well drained, clay loam soil 
of Lachhipur series developed over colluvio-alluvial material in a 
very gently sloping valley.  

 
 
 
 
 
 
 
 
 
 
 
Plate 22. A natural cut exposing a profile of moderately deep (42 cm), 

yellowish brown, well drained, clayey soil of Ukam series resting 
over a thick weathered material on very gently sloping pediplain.  

 
 
 
 
 
 
 
 
 
 
Plate 23. A pedon of very deep, dark grayish brown, well to moderately well 

drained, sandy loam textured soil of Jogisol series developed on 
very gently sloping lateritic pediplain.  

 
 
 
 
 
 
 
 
 
 
Plate 24. Dense forest plantation of Eucalyptus sps, raised over Dumka soil 

near Kesharda village in Baharagora tahasil.  
 
 
 
 
 
 
 
 



 
Plate 25. A view of a ploughed field of a level to nearly level alluvial plain 

with Asanbani soil series near Panchpukhriya village in Baharagora 
tahasil  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Plate 26. Undulating lateritic landscape hosting soils of Latu series.  A man 

made pond is seen in the foreground.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Plate 27. Luxuriant growth of lush green cashewnut plantation raised over 

Makri series in lateritic landscape near Makri village in Chakuliya 
tahasil.  Severe sheet erosion is prominently seen over bare soil of 
the foreground.  

 
 
 
 
 
 
 
 
 



 
Plate 28. A landscape of Banshidharpur soil, showing gilgai micro-relief and 

scattered trees of acacia sps, near Asanbani village in Baharagora 
tahasil.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Plate 29. A landscape of Amra series characterized by stony, bouldery and 

rocky  granitic mounds adjoining Ghoradihitola village.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Plate 30. Landscape features of Sidumtoli soil series accruing level to very 

gently sloping lateritic pediplain (encroached land) near Dhanghari 
village, Baharagora tahasil.  
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CHAPTER 1 
 

INTRODUCTION 
 
 
Soil resource mapping in East Singhbhum district, Kolhan Commissionaire, 

Jharkhand State was undertaken in consultancy mode under the Indian 

Resources Information and Management Technologies Ltd. (IN-RIMT) 

Hyderabad and conducted by its Nagpur and Ranchi Centres for the 

Jharkhand Space Applications Center (JSAC), Ranchi, Department of 

Information Technology, Govt. of Jharkhand.    

 
Soil mapping in this project is aimed at augmenting the resources database 

with an indispensable soils input to serve a variety of developmental 

programmes in the State.  The decision to take up district-wise soil 

resources mapping was particularly synergised by the need of the National 

(Natural) Resources Information System (NRIS) to abridge the gap of soil 

resource database in respect of Jharkhand State. 

 
Soil resource map of an area is a portrayal of spatial information on the 

different kinds of its soils, their locations, distribution characteristics and 

classification.  The characteristics and classification of a soil enable insight 

into its utilitarian potential, degree of limitations, problems and management 

needs for a myriad of uses.  They include soil use for growth and 

development of plants including agricultural crops, forests, forages, fodder 

plants, medicinal plants and ornamental trees / shrubs.  They also include 

soil uses for town and country planning, highways, railways, pipelines and 

other conduits, buildings, fills, waste disposal sites, recreation, and others. It 

has important bearing on site selection for water storage, water conservation 

and ground water recharge structures as well as for planning water 

transmission network in a command area.  

 
Traditionally,  soil   mapping  is   carried  out  by field traversing procedures,  
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which are tedious, slow, subjective and limited to accessible areas only.  In 

order to overcome these shortcomings, soil mapping under this project was 

carried out with remote sensing application using summer season IRS-P6, 

LISS-III geocoded FCCs and adopting visual interpretation procedure.  Soil 

profile studies, correlation and classification, however, were carried out in 

the field in carefully chosen sample areas and by following planned traverse 

routes encompassing the geologic variations.  The field derived taxonomic 

classification was affirmed / modified by relevant soil analytical data of soil 

horizonal samples collected during field studies.  

 
The specific objectives of this soil resource mapping project are as follows. 
 
1.  Preparation of soil resource map on 1: 50,000 scale to illustrate nature  

     and distribution of the soils and to evaluate soil units for : 

  
• Land capability classification, 

• Soil and land irrigability classification, 

• Hydrological soil groups, water harvesting, its storage and 

management. 

• Soil suitability grouping for sustained agriculture, 

- Rainfed system 

- Irrigated system 

• Cropping system and recommended crops 

• Horticulture Development  

 
This report deals with the results of soil mapping within a board framework 

of its different objectives and provides descriptions and classification of the 

soils of the area and their utilitarian interpretation for formulation of land 

based developmental programmes. The report also provides relevant details 

about  the  methodology  and  geographical  setting  of the district in specific  

terms of geology, climate, land use, cropping systems, etc. The 

accompanying Soil Resource maps show locations, extent and distribution 

of the different soils of the area.   
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 CHAPTER   2 
 

GEOGRAPHICAL SETTING 
 
 
2.1 Location and Extent 
 
The East Singhbhum district, formerly a part of undivided Singhbhum is located 

at the extreme south-east part of the Jharkhand State between 22012’30” –        

2300’45” NL and 8604’10”- 86053’45” EL.  It is bounded on the east by parts of 

Purulia and Midnapur districts of West Bengal, on the south by Mayurbhanj 

district of Orissa, on the west by Saraikela-Kharsawan district and on the north 

by Purulia district of West Bengal.  The boundaries for the most part follow the 

crestline of the unnamed hill ranges of the district (Figure 2.1).  

 
The district forms a part of the Kolhan commissionaire and is divided into two 

Sub-Divisions, namely : (1) Dhalbhum, and (2) Ghatshila and nine blocks. 

Dhalbhum Sub-Division consists of : (1) Jugsalai  (Jamshedpur), (2) Patamada, 

and (3) Potaka blocks, whereas Ghatshila Sub-Division has 6 blocks, namely 

(1) Dumaria, (2) Musabani, (3) Ghatshila, (4) Dhalbhumgarh, (5) Chakulia, and 

(6) Baharagora.  

 
The total geographical area of the district, according to the Revenue Records, 

is 5566.78 sq km (District Statistics Officer, West Singhbhum, Chaibasa).   

According to the actual area estimate based on SOI topographical maps, it 

comes to 3569.06 sq km., whereas it is reported to be 3533.35 sq km. or 2.03 

per cent of the Jharkhand State area (Singh, S.K., 2006).  

 
2.2 Physiography and Relief  
 
The district forms part of the southern fringe of the Chhotanagpur plateau.  It is 

hilly and rugged upland tract with elevation ranging from 50 m near river 

Subarnarekha to 926 m at the highest peak of Dalma range.  
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It is divisible into the following seven major physiographic units.  
 

• Hill Ranges and hills 

• Pediments 

• Undulating Plateaus 

• Lateritic Plateaus and mounds 

• Pedeplain 

• Alluvial Plain 

• Narrow Valleys 

 
Hilly region consisting of residual mountains and hills of granite, gneisses, 

schists, sedimentaries and basalt occupies over 50 per cent of the district area.  

  
In the north and north-east hilly region, Dalma range extending from west to 

east is the main hill with Burburi Pahar, Chhagaltopa Pahar, Chandmiri Pahar 

and Deughar Pahar.  The range is about 10.5 km broad and comprises mainly 

Dalma Pahar with the highest peak of 719 M near the western boundary of the 

district.  Other notable peaks are 615 M, a few km east of the highest one, 471 

m of Burburi Pahar and 502 M of Chhagaltopa Pahar. Deughar Pahar and 

Chandmiri skirts the north-eastern boundary as a narrow strip with an average 

width of about 0.5 km.  The highest peak of Deughar Pahar is 530 M south of 

Tetopani village and that of Chandgiri Pahar is about 300 M near the north-

eastern border of the district.  

 
There is evidence of a peneplained ancient fold mountains extending East-

West across the district.  Jamshedpur lies on the central axis of this pre-

existing range.  

 
The hill ranges along the south-west boundary of the district, at places, are 

almost close to the river Subarnarekha. Prominent among these are Baghmuri 

Pahar, Dongribura Pahar, Patribura Pahar, Mankargora Pahar, Chhapkocha 

Pahar, Chandan Pahar, Binga Parbat, Barge Dungri, Satbakhra Pahar, Jamda  
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Pahar, Chandri Buru, Burka Pahar, Mancalla Pahar, Bhalki Pahar, Bisaga 

Buru,   Chukya   Pahar  and  Nakulkocha Pahar with peak heights ranging from  

220 m (Chukya Pahar) to 700 m (Chandan Pahar).  The average height, 

however, is around 500 m.  

  
Another NE-SW range occurs from near Bathiarchakri village and almost 

touches the village Jadugora from which it trends southwards with wider 

spread.  The peaks in this range are at heights ranging between 507 and 634 

m.  

 
Pediments are interspersed throughout the area between hills and plateaus.  

Lateritic plateaus, and mounds are confined to south-east part of the area 

between the river Subarnarekha and the eastern boundary of the district.  A 

narrow strip along the southern part of the river Subarnarekha forms an alluvial 

plain.  Valleys are few, narrow and mostly V shaped.  

 
2.3 Drainage 
 
Subarnarekha is the main river of the district, flowing NW-SE diagonally 

through the middle of the district.  It enters the district near Jamshedpur, from 

Ranchi plateau through Saraikela-Kharsawan district and flows for nearly 125 

km   and   leaves the district at its extreme south-east corner.  Its left bank 

tributaries, namely Gurma,  Khansoti,  Sindura and Pochakhala drain the 

eastern part of the district.  River Khansoti is fed by Machanjharia nala and 

Sinoajuba nala.  

 
The western part of the district is drained by Garra nadi which breaks through 

the Dhanjori range separating the Marwa Pahar from the Rangamati Pahar.  It 

then turns south-east, flows parallel to the Dhanjori range and joins 

Subarnarekha opposite Rakha mines.  Dudhanadi joins Garra before the latter 

enters the gorge between Nawapahar and Rangamati Pahar.  Dudha and 

Dhutra are other tributaries that drain southern part of Garra River on its right 

bank and after their confluence enter into Garra Nadi.  
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Northern part of the district separated by Dalma range and forming a part of 

Haldi catchment is drained by Sona and Nangasas tributaries of Kumari river.  

 

Overall, the drainage pattern is Trellis on the hill ranges, usually aligned along 

the strike of the rock formations; Subdendritic to Barbed on plateaus, and 

dendritic on alluvial plain with moderate density.  

 
2.4 Climate 
 
2.4.1 Overhead Climate 
 
The district broadly comes under the subtropical, subhumid monsoon climatic 

belt. The climate is characterized by winter season from November to 

February, summer season from March to May and monsoon season from mid-

June to October.  The relevant meteorological data are shown in tables 2.1 – 

2.5. 

 
The   mean annual rainfall of the district, based on 10 years rainfall data (1998-

2007) collected from the Directorate of Agriculture, Jharkhand State (Table 2.1) 

is nearly 1225 mm.  Nearly 90 per cent of the annual rainfall is received during 

the five months of June to October; the rainiest months being July and August. 

Jamshedpur, though district headquarters, is warmer and receives less rainfall 

(Singh, 2006).  Rainfall data collected at Jamshedpur for the period 1992-2001 

is given in table 2.2. 

 
The year-to-year rainfall variability is high as evidenced even by 10 years 

rainfall data collected up to 2007 by State Directorate of Agriculture (Table 2.4).  

According to the IMD records, (data collected at Jamshedpur) during the fifty-

year period starting from 1901, the highest annual rainfall amounting to 138.1 

per cent of the normal was recorded in 1933, whereas during the year 1935, 

the least rainfall of 64.4 per cent of the normal was recorded.  During the same 

period, near normal rainfall (which for the 50 yr period was reported to be 1400  
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mm) was recorded for 14 years, whereas, 21 years were below-normal rainfall 

and 15 years were above- normal rainfall years (Table 2.5). 

 
The mean annual air temperature is 26.30C with maximum summer and 

minimum winter air temperatures   of   39.4°C   and   10.70°C, respectively 

(Table 2.3).   Humidity,  as  expected,  is  very  high;   being  nearly 85 per cent  

during the monsoon season. During summer months it drops to around 50 per 

cent.  

 
Violent storms from north-west (called Nor’wester) accompanied by thunder, 

lightening and rain occur occasionally during the period January to June.  

During this period wind speed of over 160 km per hour is recorded at 

Jamshedpur (Roychaudhury, P. C., 1958). 
  
2.4.2 Rainfall Effectiveness 
 
Rainfall effectiveness is illustrated in Gaussen’s Ombrothermic diagram 

(Figures 2.2 and 2.3). Figure 2.2 is based on meteorological data for the period 

1998-2007 recorded at Ranchi. Figure 2.3 is based on the data collected at 

Jamshedpur in the district for the period 1992-2001.  Both the diagrams tend to 

show that wet period extend over the period June to September whereas mid-

October to mid-May is a dry period during which no vegetation can thrive 

unless supported by irrigation.  June-September is a period of soil moisture 

storage.  
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Table 2.1 
 

Monthly rainfall data of East Singhbhum district for the period 1998-2007 
                           (Figures in mm) 

      Year 
Month 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 Mean 

January 40.3 0.0 0.0 0.0 7.4 0.0 2.0 12.0 0.0 12.4 7.4 

February 17.4 0.0 17.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.4 

March 36.8 0.0 0.0 30.4 0.0 0.0 0.0 0.0 4.2 21.0 9.2 

April 34.8 0.0 0.0 49.5 0.0 0.0 0.0 2.0 24.0 26.3 13.7 

May 12.6 116.0 44.6 11.0 44.2 74.0 61.6 17.2 124.6 8.3 51.4 

June 161.3 218.6 200.0 270.7 224.7 142.3 210.3 210.4 300.4 148.3 208.7 

July 200.1 299.6 227.6 397.9 131.5 281.0 316.8 343.5 507.4 739.5 344.5 

August 165.0 266.2 124.5 165.2 238.8 237.0 404.3 207.2 429.2 352.2 259.0 

September 246.0 246.6 244.6 147.7 225.0 264.7 134.0 181.5 413.6 NA 233.7 

October 54.5 162.0 7.2 79.7 30.3 171.9 104.1 194.4 12.4 
NA 

90.7 

November 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.5 
NA 

1.1 

December 0.0 0.0 0.0 0.0 0.0 0.0 0.0 23.5 0.0 
NA 

2.6 

Total 968.8 1309.0 865.5 1152.1 901.9 1170.9 1233.1 1191.7 1825.3 1308.0 1225.4 

 
(Source: Directorate of Agriculture, Ranchi) 
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Table 2.2  
 

Monthly rainfall data of East Singhbhum district for the period 1992-2001 
                                               (Figures in mm) 

      Year 
Month 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 Mean 

January 
11 0.0 9.8 23.0 18.8 11.0 141.7 0.0 13.0 0.0 22.83 

February 
8.2 2.8 13.5 8.3 14.9 0.0 109.4 0.0 22.0 0.0 17.9 

March 
6.5 15.4 0.0 21.2 4.0 0.0 109.6 0.0 22.0 30.2 20.9 

April 
13.7 95.3 6.0 0.0 24.3 12.5 33.1 0.0 14.0 42.2 24.1 

May 
54.6 99.9 20.4 38.2 32.5 48.4 60.0 143.0 154.0 70.0 72.1 

June 
191.5 208.3 135.2 89.8 104.7 468.0 91.2 289.0 225.0 202.2 200.5 

July 
326.6 259.4 145.4 287.1 269.6 278.8 215.0 439.0 215.0 437.0 287.3 

August 
328.6 251.7 162.5 178.1 239.3 406.6 215.6 409.0 126.0 249.8 256.7 

September 
155.4 255.7 42.0 70.4 88.4 129.6 346.0 265.0 205.0 67.2 162.5 

October 
18.6 47.0 15.0 61.3 27.4 33.1 163.0 276.0 16.0 

90.7 
74.8 

November 
4.5 0.4 13.0 102.5 39.8 23.5 52.0 2.0 11.0 

0.0 
24.9 

December 
0.0 0.0 0.0 19.8 18.0 48.8 0.0 0.0 0.0 

31.8 
11.8 

Total 
1119.2 1235.9 562.8 899.7 881.7 1460.3 1536.6 1823.0 1023.0 1221.1 1176.3 

 
(Source: Meteorological Station (Aerodrome), Jamshedpur, Jharkhand) 
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Table 2.3 
 

Meteorological data for East Singhbhum district 
 

Month Temperature (0C) 
Maximum Minimum Average 

January 26.9 10.7 18.8 

February 28.5 14.3 21.4 

March 34.4 18.2 26.3 

April 38.9 23.2 31.1 

May 39.4 26.2 32.8 

June 36.1 26.7 31.4 

July 31.8 25.9 28.9 

August 31.6 25.6 28.6 

September 32.2 25.3 28.8 

October 32.1 21.7 26.9 

November 29.4 15.0 22.2 

December 26.6 10.8 18.7 

Mean 
Annual 32.3 20.3 26.3 

 
(Source: Directorate of Agriculture, Ranchi) 
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2.4.3 Agro-Climate 
 
According to water balance studies (conducted under the National Bureau of 

Soil Survey and Land Use Planning, Nagpur), the annual precipitation covers 

about 80 per cent of the annual potential evapo-transpirative (PET) demand 

which ranges between 1400 and 1700 mm, resulting in gross annual water 

deficit of 500-700 mm. The soil moisture availability period which determines 

the LGP or length of growing period (of plants) ranges from 150 to 180 days in 

a year. 

 
2.4.4 Soil Moisture Regime 
 
Considering the rainfall of the area, and based on water balance studies, the 

moisture regime in the area qualifies for Ustic.  Ustic moisture regime is 

intermediate between arid (dry) and udic (humid), and implies that soil moisture 

though limited, is present at a time when temperature conditions are favorable 

for growth and development of plants. In East Singhbhum district, soil 

temperatures are over 270C during prime monsoon months, which are 

congenial for plant growth.  

 
Table 2.4 

 
Year to year rainfall variability for the period 1998-2007 

                                                               
 

Years 
 

Rainfall in mm 

1998 968.8 
1999 1309.0 
2000 865.5 
2001 1152.1 
2002 901.9 
2003 1170.9 
2004 1233.1 
2005 1191.7 
2006 1825.3 
2007 1308.0 

 
(Based on rainfall data collected from the State Directorate of Agriculture) 
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Table 2.5 
 

Frequency of rainfall in the district 
                                                                                              (1901-1950) 

Range in mm 
 

No. of years 
 

875 -1000 1 
1001-1125 2 
1126-1250 12 
1251-1375 6 
1376-1500 14 
1501-1625 9 
1626-1750 5 
1751-1875 1 

 
(Source: India Meteorology Department, Pune) 

 
2.4.5 Soil Temperature Regime 
 
On the basis of values converted from overhead air temperatures, the mean 

annual soil temperature of the district comes to 28.3°C.  The mean summer 

and mean winter soil temperatures are estimated at 32.74°C and 24.15°C, 

respectively. Since the difference between the mean summer soil temperature 

and the mean winter soil temperature is more than 5°C, the area qualifies for 

hyperthermic temperature regime. 

 
2.5 Geology 
 
The geological formations which occur in the district and are relevant to soil 

formation and development mainly comprises : (1) Granites and gneisses (2) 

Ultrabasic rocks, (3) Iron-ore series, (4) Older metamorphics (5) Volcanic lava 

flows, (6) Newer dolerite, (7) Laterites, and (8) Older alluvium.  

 
The granites and gneisses of Archaean age are intrusive into the oldest 

sedimentary rocks, now highly metamorphosed, and known as Singhbhum 

granite  and  gneiss  and the Chhotanagpur granite gneiss.  Singhbhum granite  

varies in composition from potash granite to granodiorite and contains 

orthoclase, microcline, acid plagioclase, biotite and hornblende.  Chhotanagpur  
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granite-gneiss is generally coarse and porphyritic.  It is composed of quartz, 

microcline, orthoclase, oligoclase, biotite and a little apatite.  

 
The ultra basic rocks are found as a series of lenses. They have been affected 

by folding and are therefore regarded as older than Singhbhum granite which is 

unaffected.  They include gabbro, pyroxenites and anorthosites.  At places they 

contain titaniferrous and vanadiferrous magnetites.  

 
Iron ore series in this district are represented by shales, purple and grey 

limestones, conglomerates and purple sandstone.  The shales contain some 

deposits of manganese ores.  They are practically unmetamorphosed, but 

subjected to folding.  The conglomerates contain pebbles derived from 

Singhbhum granite.  The limestone rests conformably on the basal sandstone, 

but is not extensive being lenticular.  

 
Older metamorphics comprise Gondites associated with phyllites.  They are 

succeeded by carbonaceous quartzites and phyllites, dolomitic and calcitic 

marbles and carbonaceous phyllites and are being intercalated by phyllites and 

mica-schists.  

 
Volcanic lava flows are younger than iron ore series and are known as Dalma 

traps.  They are fine grained but are reported to have been almost entirely 

recrystallised to a hornblende rock.  The original amygdules have been 

preserved, even to the radiating structure of the original zeolites, now altered to 

epidote.  They correlate with Dhanjori lava to a certain extent.  

 
The Newer dolerite is the latest intrusive appearing as dykes in the Singhbhum 

granite.  They have a major direction of NNE-SSW and a subsidiary one NNW-

SSE.  They vary in width from a few metres to as much as 500-600 metres.  

They are composed of dolerites or quartz-dolerite with granophysic structure.  

The   thicker  dykes  are  gabbroid  or  noritic  in  the  central portion.   Besides,  

laterites   are   found   as   cappings  on plateaus or mounds in extreme south-  
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eastern part of the district.  Alluvium of both older and recent formations occur 

in flood plains and valleys.  

 
2.6 Natural Vegetation 
 
Natural vegetation of the district is found to bear a close relationship with 

physiography, slope, geology and soil.  The dykes and hillocks on the plateaus 

with exposed rocks are mostly barren or have chasmophytic shrubs and 

bushes.  The granitic hillocks on plateaus have sal (Shorea robusta) or mixed 

forest of deciduous species and bamboo. Most of the hill ranges have dense 

forests; the predominant species of which are : 

 
●  Butea monosperma  ●  Delbergia sisoo 

●  Diospyros sps.   ●  Azadirachta indica 

●  Bassia latifolia   ●  Bombax mori 

●  Schleichera trijuga  ●  Phylanthus emblica 

●  Shorea robusta   ●  Anogeissus latifolia 

 
Along the fringes the following species are found to form under-shrubs 
 
●  Vitex negundo   ●  Acacia arabica 

●  Gymnosporia montana  ●  Zyzyphus jujuba 

●  Anona squamosa   ●  Holarrhena antidysenterica 

 
Winter fallows are found covered with Spnaeranthus indica and Asteracantha 

latifolia.  Vegetation along the railway lines and roadside comprises : 

 
●  Croton sparsiflorus  ●  Cassia occidentalis 

●  Lantana camera   ●  Argemone mexicana 

 
On the exposed faces of rocks, xerophytic species predominate on the 

southern face, whereas on others Iseilma laxum, Themeda quadrivatvis, 

Pennisetum pedicillatum are found to thrive.  
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CHAPTER  3 
 

  AGRICULTURE AND SOCIO-ECONOMIC FEATURES 
 
 

3.1 Land Utilization 
      
The land utilization records, originating from a village and progressively 

compiled for the various hierarchical levels of administrative units, starting 

from a block to the country, is primarily maintained for land taxation 

purposes. These records also serve to approximate production potential of 

an area.    

 
The land use statistics of East Singhbhum district, in accordance with the 

nine-fold classification system maintained in the Revenue records is 

indicated in table 3.1 and illustrated in figure 3.1.  

 
Table 3.1 

 
Land use statistics (2005-2006) of East Singhbhum district 

 

Land utilization category Reported 
area (ha) 

 
Percent of the 

total area 
 

Forests 1,24,846.22 22.43 
Area under non-agricultural use 57,007.50 10.24 
Barren and unculturable wastes 1,41,615.60 25.44 
Permanent pastures and grazing land 2,645.18 0.48 
Miscellaneous tree crops and groves 5,641.46 1.01 
Culturable waste 4,4878.15 8.06 
Fallows other than current fallows 41,796.24 7.51 
Current fallows 45,823.22 8.23 
Net sown area 87,538.03 15.72 

 
(Source: District Statistics Officer, East Singhbhum, Chaibasa) 

 
Forests occupy about 22.43 per cent of the total area of the district, whereas  
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the cropland covers about 16 per cent. Barren and unculturable wastes 

extend over 25.44 per cent of the district area and culturable wastes occupy 

nearly 8 per cent of the total area.  The potential agricultural land in the 

district, considering fallows and culturable waste comes to nearly 40 per 

cent of the total area.  

 
Block-wise land utilization statistics is given in table 3.2.  Musabani block 

has nearly half of its area under forest.  Chakulia, Dhalbhumgarh and 

Patamda each have nearly one third of their total areas covered by forests, 

whereas Jamshedpur block has only about 8 per cent area under forest.   

 
Potka and Baharagora blocks each have nearly 30 per cent net cropped 

area.  Net sown area in Jamshedpur block is lowest among all the blocks; 

being of the order of 2.35 per cent.  In all other blocks, net sown area during 

2005-2006 ranged between 13.58 and 24.17 per cent. Ghatshila block 

recorded largest area under fallows (24.87 %) of which 16 per cent area was 

under fallows other than current fallows.  These together with culturable 

waste (15.75%) represent locked-up production potential.  Very large area of 

over 60 per cent is barren and unculturable waste in Jamshedpur block.  On 

the other hand Musabani block has practically no culturable waste.  

 
3.2 Agriculture 
 
Agriculture is the mainstay of the people.  Year to year crop production in 

the district, however, is controlled by the amount and distribution of rainfall, 

both in time and space. Small and marginal farmers dominate the economy 

of the State.  Agriculture is mostly of subsistence type farming.  Nearly 80 

per cent of the land holding are less than 2 ha.  

 
3.2.1 Agricultural Land Use 
 
Agricultural land use statistics of East Singhbhum district is shown in table 

3.3. This is predominantly a Kharif cropped district.  Nearly 98 per cent of its 

gross cropped area was under Kharif crops during 2005-2006. A bulk of the  
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Table 3.3 
 

  Agricultural land use statistics (2005-2006) of East Singhbhum district  
                                                                      

                 (Area in ha) 
Land use class Area (ha) 

Net sown area 87536.92 
Gross cropped area 93594.28 
Kharif cropped area 91331.04 
Rabi cropped area 1232.25 
Summer cropped area  1031.22 
Area sown more than once 6057.35 
Current fallows 45820.74 
Fallows other than current fallow  41795.83 
Culturable waste 44877.42 
Gross irrigated area 4632.92 
Cropping intensity (%) 106.91 

 
      (Source: District Statistics Officer, East Singhbhum, Chaibasa) 

 
cultivated area has been under rainfed cropping; the gross irrigated 

agriculture constituting merely 5 per cent of the gross cultivated area. 

Double / triple cropped area constitutes only about 6.5 per cent of the gross 

cropped area, reflecting a low cropping intensity of 106.91 per cent. 

 
Block-wise agricultural land use statistics indicated in table 3.4. Among 

others, Jamshedpur block has the least net sown area, of the order of 

4156.21 ha or 2.35 per cent of its total area, whereas Potka block has 

largest area of 21320.97 ha or 30.34 per cent of its total area.  Kharif 

cropping is predominant in all the blocks with Rabi cropping varying between 

0.01 and 0.63 of the respective block areas. Baharagora block stands out 

among others for having 1.16 per cent of its area under summer crops as 

against the district average of 0.19 per cent. Jamshedpur, Potka and 

Dumaria blocks have practically no area under summer cropping.  

 
3.2.2 Cropping Pattern and Crop Yields 
 
Rice dominates the present cropping pattern, with more than 80 per cent of 

the gross cropped area under this single crop followed by pulses (4.20%),  
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maize (2.87%), wheat (1.8%), and oil seeds (1.3%).  Due to lack of irrigation 

facilities and traditional management practices, crop yields are very poor.  A 

majority of farmers cultivate only one crop in a year for lack of resources.  

Major crops of the district, their areas and average yields are indicated in 

table 3.5.  

 
Table 3.5 

 
             Major crops, their areas and estimated average yields 

   
Crops Area (ha) Yields (Q / ha) 

Rice   1,06,591 28-30 
Maize  3,468 30-35 
Wheat 2,160 20-30 
Pigeon pea 1,435 15-20 
Black gram 1,195 N. A. 
Masoor 402 15-20 
Kulthi 55 N. A. 
Gram 1,338 20-22 
Pea 646 20-22 
Groundnut  151 N. A. 
Sesame 122 N. A. 
Mustard  1302 N. A. 

      
                         (Source: Directorate of Agri. Jharkhand, Ranchi) 
 
3.2.3 Improved High Yielding Crop Varieties  
 
The traditional crop varieties are progressively being replaced by hybrid and 

improved varieties as a result of extension outreach by the Agriculture 

Department.  

 
Important high yielding crop varieties are: 

• Kharif 
Rice  : Birsa Goda 102, 103; IR64, IR36, Rajendra 202 MTU  
   7029, IET 5656 

 
 Maize  : G-5, GS-2, Swan Composite-1, Birsa Makai-1 
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Pigeon pea : T21, BR65, Birsa Arhar – 1 
 
 Black gram : T9, Pant U19, Birsa Urd – 1 
 
 Groundnut : AK 12/24, JL-24, Birsa Groundnut, 1, 2, 3, Birsa Bold-1 
 
• Rabi 

Wheat  : PVW 343, K 9107, K 8804, HUW 234, HP 1744, PVW  
    373, HD 2402, HP 1633, C 306, K 8027, HDR 77, K  
    8962, GW 173 

 
Gram  : Pant G 114, Radhe, C – 235, BG 256, H 208 
 
Pea  : BR 15, Pusa Pragati, Subernarekha, Rachna, Arhel 
 

Recommended practices of the improved crop varieties and their yields are 

indicated in table 3.6. 

 
3.2.4 Vegetables 
 
The district environ is congenial for vegetables and fruits.  Potato, brinjal, 

tinda -okra, cowpea, capsicum, cauliflower, chilli, tomato, beans and 

cucumber are raised in the district, and are mostly consumed by the 

inhabitants.  

 
3.2.5 Fruit Crops 
 
The common fruit crops taken in the district are mango, lime, guava, 

papaya, sweet lime, banana, jackfruit and custard apple.    

 
3.3 Socio-Economic Features 
 
Socio-economic condition of urban inhabitants is comparatively sound owing 

to better employment opportunities provided by steel and mine industries.  

The rural economy is based on subsistence type of farming.  

 
3.3.1 Demography 
 
According to 2001 Census, the total population of the district is 19,78,671 

comprising 10,24,945 males and 9,53,726 females (Table 3.7)  contained in  

 

-26- 



 

1576   inhabited   villages  and  13  towns  as  reported  by  Bhatt (2002).  In 

addition, 174 villages are lying abandoned. Urban population of 10,87,658 

persons   is   strikingly   larger  than  rural  population  of  8,91,013  persons. 

Overall population density is 560 / sq. km. as against 338 per sq. km for the 

whole of Jharkhand State.  The rapid growth of urban centres at the cost of 

rural  population  is  due  mainly  to  lack  of  employment  opportunities  and  

education  in rural areas. Scheduled castes and scheduled tribes form 10.81  

and 45.52 per cent of the total population, respectively. Rural population 

comprises 3.26 per cent scheduled castes and 37.98 per cent scheduled 

tribes, whereas it is 4.26 and 7.55, respectively in urban areas.    

 
Table 3.7 

 
Block-wise demographic data for East Singhbhum district 

 

C. D. Block 
 

Population 
 

Sex ratio 
 

Literacy rate 
 

Patamda 131,646 - 972 - 48.36 - 

Golmuri-cum-Jugsalai 91,049 982,583 936 902 59.59 83.37 

Ghatshila 77,105 37,850 962 889 51.30 81.77 

Potka 170,614 - 977 - 53.59 - 

Musabani 50,677 52,895 980 905 51.13 78.16 

Dumaria 53,581 - 994 - 43.15 - 

Dhalbhumgarh 72,512 - 959 - 49.17 - 

Chakulia 94,464 14,330 975 932 52.92 73.21 

Baharagora 149,365 - 951 - 54.89 - 

East Singhbhum 
District 891013  966 902 52.27 82.93 
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Among the blocks, Golmuri-cum-Jugsalai (Jamshedpur) has highest 

population  of  10,73,632  followed  by  Potka,  Baharagora and Patamda 

with population of 1,70,614, 1,49,365 and 1,31,646, respectively. 

Surprisingly the last three blocks lack urban population.  On the other hand 

Golmuri-cum-Jugsalai (Jamshedpur) is conspicuous in having nearly 92 per 

cent urban population with only 8.48 per cent rural population and thereby 

giving rural to urban population ratio as 1:11. Dumaria has the lowest 

population of 53,581  persons,  confined   entirely  to   rural areas. The 

decadal population growth for 1991-2001 is reported to be 22.66 per cent as 

against 23.19 per cent for the entire State.   

 
Santhal, Munda, Ho, Bhumiz Kharia and Sabar are the main tribals of the 

district.  They have their own dialect, social rules, customs and festivals.  

 
Main languages spoken in the district are Oriya, Hindi, Bengali, Punjabi and 

Urdu.  

 
3.3.2 Literacy  
 
East Singhbhum district has the highest literacy of 69.42 in the State as 

against the State average of 54.13 per cent.  The male literacy rate is 80.08 

per cent and that of female is 57.95 percent; both being highest among all 

the districts in the State.  In urban areas it is 82.93 per cent, whereas it is 

52.27 per cent in rural environs.  Among the blocks, as expected, 

Jamshedpur has the highest literacy of 59.60 and 83.37 per cent in rural and 

urban areas, respectively.  The lowest literacy of 43.15 per cent is recorded 

for Dumaria block.  

 
3.3.3 Transport and Communication 
 
The district has a good transport network.  National Highway 33 runs 

through the district besides state highways, ZP and forest roads.  The 

Howrah-Nagpur mainline of south Eastern Railway traverses the district 

from  east  to west for about 190 kms.  The Tatanagar railway station on this  
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line serves   the  flourishing  industrial area.  Two branch line sections, viz., 

Tatanagar – Gurhmahi-Sani-Badampahar and Raj-Kharsawan – Gua run to 

southern fringes of the district.  

 
Ferry services operate only in the rainy season.  The important ferries are 

mango ferry on river Subarnarekha near Jamshedpur and Manbhandar ferry 

near Ghatshila, also on Subarnarekha river.  

 
Jamshedpur has an airfield owned by the Tata Iron and Steel Company.    
 

 
3.3.4 Education 
 
The Sarva Sewa Shiksha Abhiyan (SSA) has been launched nationally in 

2002 to provide primary education in such villages from where the distance 

of available primary schools is more than 1 km. SSA is being implemented 

in all the districts of Jharkhand. According to the records of Directorate of 

Primary Education, there are 983 primary schools, 245 middle schools, 57 

minority schools, 26 higher secondary schools and 13 colleges under 

Ranchi University. Mahatma Gandhi Medical College located at Jamshedpur 

serves for medical education in the State.     

 
3.3.5 Health and Family Welfare 
 
Common ailments in the district are malaria, tuberculosis, kala azar, 

blindness, leprosy, gastroenteritis, cancer and heart diseases. There are 25 

primary health centres, 2 CHCs, 165 subcentres and two referral hospitals, 

one each at Juri Potka and Baharagoda.  There is one State Dispensary at 

Jugsalai.  The Hospital attached to Mahatma Gandhi Medical College at 

Jamshedpur caters to the need of patients in the district.   

 
3.3.6 Work Force, Industries, Trades and Cooperatives 
 
Nearly 35 per cent of the population constitutes work force of the district.  

East-Singhbhum   being   the   highly   industrialized   district, has the lowest  
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percentage of persons engaged in agriculture (46.06 %), but strikingly high 

percentage of workers (53.93%) engaged in nonagricultural activities. The 

important trade of the district is tobacco.  

 
The city of Jamshedpur and a stretch from thence to Ghatshila form the 

main industrial belt of the district producing iron-ore and other ancillary 

minerals for the manufacture of iron and steel.  The Tata Iron and Steel Co. 

Ltd. Jamshedpur and the Tata Engineering and Locomotive Co. Ltd. 

Jamshedpur (TELCO), are among the largest industries in the country. IVP, 

Jamshedpur manufactures, vegetable oil, minor chemicals, industrial 

ceramics, plasticizers and foundry chemicals. Tata-Robins-Fraser Ltd, 

Jamshedpur are the manufacturers of material handling equipments such as 

idler rollers, vibrating screens, sectional and mine conveyors, industrial 

chains, crushers, etc. Usha Martin Industries Ltd. Adityapur are engaged in 

the manufacture of wire drawing and allied machines, hydraulic machines, 

wires, billets, rolled products, etc.  

 
Besides these large scale industries, small industries also contribute 

enormously to employment generation.  In East Singhbhum, important small 

scale industries are : (1) Tobacco industry for making Biris.  It has 

developed in almost all small and large towns because of easy availability of 

Kendu leaves.  (2) Wooden industries, which are forest based, comprise 

saw mills and furniture making (3) Mills involving rice mills and flour mills are 

established both in rural and urban areas.  

 
Besides, rope making, basket making, leaf plate making and other small 

scale industries have come up as cottage and handicrafts industries with the 

help of forest products – bamboo, wood, sabai grasses, etc.  
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Table 3.2 

 
Block-wise land use statistics of East Singhbhum district 

 

  
(Source : District statistical officer, East Singhbhum) 
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Sr. 
No.  Block Name Area under 

forest 

Area under 
non-

agricultural 
uses 

Barren and 
unculturable 

wastes-1 

Permanent 
pastures 

and grazing 
land 

Miscellaneous 
tree crops and 

groves  
Culturable 

waste 
Fallows other 
than current 

fallows 
Current 
fallows 

Net sown 
area  

Geographical  
Area 

1 
  

  Jamshedpur 
  

14094.84 
(7.98) 

6327.89 
(3.58) 

107775.50 
(61.05) 

1119.18 
(0.63) 

91.69 
(0.05) 

27808.08 
(15.75) 

8987.65 
(5.09) 

5246.17 
(2.97) 

4156.21 
(2.35) 

176536.35 
  

2 
  

  Potka 
  

10311.29 
(14.67) 

11138.99 
(15.85) 

6794.04 
(9.67) 

100.21 
(0.14) 

706.50 
(1.01) 

4797.24 
(6.83) 

5860.45 
(8.34) 

7450.28 
(10.60) 

21320.97 
(30.34) 

70276.86 
  

3 
  

  Patamda 
  

19161.43 
(32.08) 

5372.32 
(9.00) 

6551.80 
(10.97) 

507.47 
(0.85) 

2578.34 
(4.32) 

4954.72 
(8.30) 

5631.40 
(9.43) 

6856.19 
(11.48) 

8111.02 
(13.58) 

59724.98 
  

4 
  

  Ghatshila 
  

12256.15 
(26.99) 

5596.90 
(12.32) 

2152.88 
(4.74) 

18.62 
(0.04) 

221.33 
(0.49) 

1595.98 
(3.51) 

7277.42 
(16.02) 

4020.34 
(8.85) 

10978.67 
(24.17) 

45416.39 
  

5 
  

  Dhalbhumgarh 
  

12953.64 
(33.40) 

7893.56 
(20.35) 

3194.44 
(8.24) 

205.01 
(0.53) 

784.63 
(2.02) 

1610.25 
(4.15) 

2776.85 
(7.16) 

2749.64 
(7.09) 

6095.46 
(15.72) 

38784.35 
  

6 
  

  Chakuliya 
  

17781.21 
(34.76) 

9782.15 
(19.12) 

6110.69 
(11.95) 

342.23 
(0.67) 

269.18 
(0.53) 

201.67 
(0.39) 

2421.45 
(4.73) 

2397.04 
(4.69) 

11455.34 
(22.39) 

51155.68 
  

7 
  

  Musabani 
  

 13738.85 
(48.99) 

4019.45 
(14.33) 

3316.51 
(11.83) 

0.16 
(0.00) 

5.05 
(0.02) 

2.50 
(0.01) 

859.49 
(3.06) 

1666.75 
(5.94) 

4436.96 
(15.82) 

28045.71 
  

8 
  

  Dumaria 
  

12297.72 
(30.76) 

151.27 
(0.38) 

2191.49 
(5.48) 

0.00 
(0.00) 

0.00 
(0.00) 

2629.91 
(6.58) 

4203.39 
(10.51) 

11460.51 
(28.67) 

7028.96 
(17.58) 

39978.54 
  

9 
  

  Baharagora 12249.86 
(26.19) 

6724.39 
(14.38) 

3400.40 
(7.27) 

352.27 
(0.75) 

984.68 
(2.11) 

1277.07 
(2.73) 

3777.72 
(8.08) 

3973.82 
(8.50) 

13953.34 
(29.84) 

46764.81 
  

 
Total 124844.98 

(22.43) 
57006.91 
(10.24) 

141487.74 
(25.42) 

2645.16 
(0.48) 

5641.41 
(1.01) 

44877.42 
(8.06) 

41795.83 
(7.51) 

45820.74 
(8.23) 

87536.92 
(15.72) 

556683.67 
  



Table 3.4 
 

Block-wise agricultural land use statistics of East Singhbhum district 
 

(Area in ha) 

Sr. 
No.  Block Name Net sown 

area  
Area under 

kharif  
Area 

under rabi 
Area under 

summer 
Area sown more 

than once 

1 
 

  Jamshedpur 
  

4156.21 
(2.35) 

4581.23 
(2.60) 

23.79 
(0.01) 

0.00 
(0.00) 

448.81 
(0.25) 

2 
 

  Potka 
 

21320.97 
(30.34) 

22867.70 
(32.54) 

139.60 
(0.20) 

0.00 
(0.00) 

1686.33 
(2.40) 

3 
 

  Patamda 
 

8111.02 
(13.58) 

9152.19 
(15.32) 

377.07 
(0.63) 

51.91 
(0.09) 

1470.15 
(2.46) 

4 
 

  Ghatshila 
 

10978.67 
(24.17) 

10891.16 
(23.98) 

139.59 
(0.31) 

113.86 
(0.25) 

165.95 
(0.37) 

5 
 

  Dhalbhumgarh 
 

6095.46 
(15.72) 

6288.49 
(16.21) 

73.82 
(0.19) 

41.56 
(0.11) 

308.41 
(0.80) 

6 
 

  Chakuliya 
 

11455.34 
(22.39) 

12532.59 
(24.50) 

139.21 
(0.27) 

272.73 
(0.53) 

1489.18 
(2.91) 

7 
 

  Musabani 
 

4436.96 
(15.82) 

4515.91 
(16.10) 

82.33 
(0.29) 

8.88 
(0.03) 

170.16 
(0.61) 

8 
 

  Dumaria 
 

7028.96 
(17.58) 

7014.19 
(17.54) 

81.33 
(0.20) 

0.79 
(0.00) 

67.36 
(0.17) 

9 
 

 
  Baharagora  13953.34 

(29.84) 
13487.60 
(28.84) 

175.50 
(0.38) 

541.49 
(1.16) 

251.00 
(0.54) 

Total 87536.92 
(15.72) 

91331.05 
(16.41) 

1232.24 
(0.22) 

1031.22 
(0.19) 

6057.36 
(1.09) 

 
(Figures in parenthesis show percentage of geographical area of block) 

(Source: District statistics officer, West Singhbhum, Chaibasa) 
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Table 3.6 
 

Agronomic practices for improved crop varieties for Jharkhand State 
 

Sr. 
No. Crops Hybrid Varieties Seed rate  

kg / ha Sowing time Total Maturity 
period 

Yield 
Quintal / 

ha 
Remarks 

A. Kharif Crops 
1 Rice Birsa Goda – 102, 103 

IR 64, IR 36, Rajendra 202  

MTU 7029, IET 5656 

Broad C. 100 

Tranpl. 50 

Transpl. 50 

25 May to 25 June 

15 June to 2 July 

15 June to 2 July 

90-95 days 

125-130 days 

135-145 days 

20-25 

30-35 

35-40 

 

2 Maize G-5, GS-2, Swan Composite – 1, Birsa Makai - 1 Broad C. 18 25 May to 30 June 85-105 days 35-40  
3 Madua Birsa Madua-1, 2, HR 374, A 474, No 5 Broad 8-10 15 June to 30 June 80-115 days 20-25  
4 Arhar T21, BR 65, Birsa Arhar 1 Broad 20 15 June to 15 July 150-220 days 18-20  
5 Urd T9, Pant U19, Birsa Urd – 1 Broad 30 15 June to 31 July 75-85 days 10-12  
6 Groundnut 

  
Early AK12, 24, JL 24 
Birsa Groundnut 1, 2, 3 Birsa Bold-1 

Broad 75-80 
Broad 75-80 

15 June to 30 June 
15 June to 30 June 

105-115 days 
115-150 days 

15-22 
15-20 

 

7 Sarguja No 5, Birsa Nizer – 1, Utakmond  Broad 6-8 10 August to 15 Sept.  95-110 days 4-6  
B. Rabi Crops 
1 Wheat P.V.W. 343, K9107, K8804 

HUW-234, HP 1744, PVW 373, HD 2402, HP 1633 

C 306, K8027, HDR 77 

K-8962 (Indra) GW 173 

125 

150 

125 

150 

10 Nov. to 5 Dec 

5 Dec. to 15 Dec.  

15 Oct. to 15 Nov 

15 Nov. to 15 Dec.  

135-150 days 

130-135 days 

125-130 days 

125-130 days 

40-50 

35-40 

20-25 

15-20 

 

2 Maize Gs2, G5, Swan composite 1, Birsa Makai 1 20-22 15 Oct. to 15 Nov.  100-115 days 40-45  
3 Gram Pant G 114, Radhe C 235, BG 256, H 208 75 10 Oct. to 15 Nov.  135-140 days 20-22  
4 Pea BR 15, Pusa Pragati, Subarnrekha, Rachna, 

Arkel 
75 10 Oct. to 15 Nov.  130-140 days 20-22  

5 Masoor BR 25, PL 406, 639, L09-12, OPL 15 30 15 Oct. to 15 Nov.  120-125 days 15-20  
6 Tori BR3, T9, PT303, Baruna, Pusa Bold  Kranti 6-8 15 Sept. to 15 Oct.  85-115 days 5-7  
7 Tisi T 397, Sweta, Subhra 20 15 Oct. to 15 Nov.  135-145 days 7-8  
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CHAPTER  4 
 

METHODOLOGY 
 
 
4.1 Approach 
 
The soil mapping in this project was based on application of remote sensing 

techniques.  The major components of the methodology comprise image 

interpretation, field investigations for morphological and morphometric 

studies of soil pedons, formulation of soil profile classes and soil series, 

higher categoric classification, limited traversing for soil boundary 

verification, laboratory analyses for physico-chemical characterization of the 

soils, cartographic reproduction, generation of digital plot and development 

of attribute data files. The various steps involved are diagrammatically 

illustrated in figure 5.1. 

 
4.2 Remote Sensing and Collateral Data 
 
4.2.1 RS Data 
 
Considering the user-defined scale of mapping, IRS-P6, LISS-III data, 

mostly of summer season in the form of geocoded precision FCC imageries 

on   1: 50,000 scale were used.  The relevant details of RS data used in this 

study are indicated below : 

 
 

Scene Numbers   Date of Acquisition  
  
73J/3, 7, 11, 12, 14   08.04.2006      

73I/8; 73J/1,2,5,6,9,10  27.04.2006   

 73J/15, 16    02.05.2006   
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4.2.2 Collateral Data 
      
Survey of India  (SOI) topographical maps on 1:50,000 scale bearing 

numbers 73J/1, 2, 3, 5, 6, 7, 9, 10, 11, 12, 14, 15, 16 and 73I/8 were used to 

collate topographic information, delineate forest boundaries, prepare base 

maps, locate sample areas/ ground truth sites and plan for traverse routes in 

the field. Available maps and reports on geology and geomorphology of the 

district were referred.  Meteorological data were culled out from the 

meteorological tables published by India Meteorological Department, Govt. 

of India and the local Agriculture Department. Other ancillary data on land 

use statistics, crops statistics; agricultural practices and improved varieties 

adopted, etc. were collected from the District Statistics Officer and the 

Directorate of Agriculture.  

 
4.3 Image Interpretation and Image Analytical Legend 
 
Comprehensive   interpretation    approach    involving   physiographic  

system  (and  not physiographic units alone) and image elements has been 

adopted in the present study. Systematic   visual  interpretation  of the FCC 

imageries was carried out aided by topographical information from SOI 

topographical maps.  The procedural steps involved are as follows. 

 
• Preparation of base maps with reference to survey of India topographical 

maps on 1:50,000 scale. 

 
• Overlaying and fixing base maps (transparent polyester sheets) on the 

imagery so as to obtain perfect registration of base map features, such 

as roads, railways, streams, etc. with those on the imagery. 

 
• Delineation of geological boundaries by reference to geological map and 

systematic stratified visual interpretation of imagery using light table and 

often aided by magnifying lens,    

 
• Pattern recognition and delineation of physiographic-cum-image element  
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• units by identifying landforms (with reference to SOI topographical map) 

and further subdivisions of landforms based on subtle differences in 

expressions of image elements, 

 
• Development of analytical image interpretation unit (AIIU) legend, and 
 
• Delineation of sample strips / observation points along with identification 

of traverse routes for random field checking of soils, AIIUs and their 

boundaries. 

 
Based on the image characteristics and other collateral information like 

geology, landform, land use and vegetation, a tentative pre-field analytical 

image interpretation legend was formed. Each AIIU was symbolised to 

denote geology, discernible components of physiographic systems i.e. land 

form, vegetation etc. and image elements.   

 
4.4   Field Studies and Initial Soil Legend                     
 
The different AIIUs delineated were verified in the field, at random to 

validate their ground reality and their polygon boundaries.  Field studies 

were carried out in 14 sample strips identified earlier. Field studies involved 

verification of landform and AIIU, pedon studies and verification of 

boundaries of the image interpretation units.  Relationships were then 

progressively established among soil pedons with their taxonomic classes, 

physiographic systems, image expressions of the soils represented by the 

pedons and their spread defined by boundaries of AIIUs.  In all 241 profiles / 

minipits, well distributed over the district area, were examined and recorded. 

 
The morphological and morphometric characteristics of each soil profile 

were studied and recorded in a standard format following the Soil Survey 

Manual (1970) and FAO Guidelines for Soil Profile Descriptions. Besides 

routine soil tests in the field, soil samples from selected soil pedons were 

collected   for   estimation   of   physical   and  chemical characteristics in the  
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laboratory. Each soil pedon was assigned a soil profile class. Soil profile 

classes were subsequently transformed into soil series and correlated with 

the soil series already recognised / established for the area by NBSS LUP 

and AIS LUS.  Finally, the soil series were classified into higher categoric 

classification as per 2003 Version of Keys to Soil Taxonomy, on 

corroborating the field evaluated properties with analytical data.  

 
4.5 Post-Field Work 
 
The following activities were involved as post-field processing towards 

finalization of the soil map: 

 
• The transparent overlays were again laid on the imageries, and mapping 

units were refined based on the observations and data collected from the 

field studies. 

 
• Final polygon maps were generated, each polygon bearing a number 

indicative of a specific soil mapping unit, comprising a soil series or an 

association of soil series. 

 
• The soil maps thus generated were digitized sheet wise and mosaiced to 

form a digital district soil map. 

 
• Both the taxonomic mapping legend and extended soil map legend were 

developed, codified as per NRIS guidelines and attached with the digital 

map. 

 
• Attribute data files of SOIL.LUT, SOIL.DAT, LANDCAP.LUT, 

LANDIRR.LUT, SOILIRR.LUT and HYDRO SOIL. LUT were generated.  

 
4.6 Fair Map Drawing  
 
Final   soil   maps   were   drawn  in  the  form  of: (i) soil  map on tracing film  

showing soil polygons labeled with numbers indicative of actual soil mapping 

 

-35- 



units in terms of soil series and their associations, and a brief taxonomic 

legend, and (ii) paper output from (i) above and (iii) soft copy digital soil map 

as stated above.    

 
4.7 Generation of Digital Plot 
 
The methodology followed for generation of digital plot is illustrated as a flow 

chart (Figure 4.2). 

 
4.8 Laboratory Analyses 
 
Soil samples were collected from typical profiles, for detailed analyses of 

their physical and physico-chemical properties in the laboratory.  The 

properties analysed and the methods of analyses followed are mentioned 

below: 

 
• Soil Reaction (pH)  - pH was measured in 1:2 soil water  
       suspension  by pH meter. 
 
• Soluble Salt Content  - electrical conductivity measured in 1:2  
        soil water suspension by conductivity  
        meter. 
 
•  Organic Carbon   - by Walkley and Black method. 

• Mechanical Composition - by Bouyoucos hydrometer method. 

• Free Calcium Carbonate - by rapid titration procedure 

• Exchangeable Cations             - Ca, Mg : by Versenate method 
- Na, K : by flame photometer 

• CEC    - by Puri’s method 

• Avail. P    - by Olsen’s method   

• Avail. K    - by flame photometer  
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Figure 4.2   Methodology for development of digital database 
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CHAPTER  5 
 

THE SOILS  
 
 
5.1 Generalities  
 
5.1.1 Traditional Classification 
 
According to the traditional system, the soils of East Singhbhum district are 

classified as follows.  

 
• Hilly and Mountainous soils  - Very shallow to shallow, coarse 

textured, stony and rocky, skeletal soils.  

 
• Red loams – Dusky red to reddish brown, moderately deep to very 

deep, medium to moderately fine textured, well drained soils.  

 
• Lateritic soils – Reddish brown to yellowish brown, usually deep to 

very deep, loamy, concretionary soils rich in iron and aluminium 

oxides and hydroxides, often with distinct honeycomb structured 

lateritic parent material down the profile.   

 
• Alluvial soils – yellowish brown, very deep, medium to moderately 

fine textured, well to moderately well drained soils, at places, with 

distinct stratification.  

 
• Black soils – Dark coloured, very deep, clayey, cracking soils, with 

high swell shrink potential.  

 
 
5.1.2 Nature and General Pattern of Soilscapes 
 
The soils of the area are derived from varied geologic parent rocks including 

granite,  basalt,   metasediments,   quartzite,   laterite,   and    alluvium.  The  
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impress of parent geologic material is retained in characteristics like soil 

colour and texture, but is found to be largely modified and even negated 

under the impact of more active pedogenic factors like climate and 

topography. The granitic, quartzitic, metasedimentary and neobasic parent 

materials have predominantly developed very shallow to shallow, 

moderately coarse to medium textured, stony and rocky soil on strongly to 

very steeply sloping hills, inselbergs, linear ridges and dykes.  Here the 

process of erosion induced by steeper slopes and higher rainfall almost 

matches the pace of soil development.  On lower pediments and foot slopes, 

the impact of erosive forces becomes milder with the result that the soils 

form shallow to moderately deep profiles with formation of illuvial horizons at 

places.  Further down, on very gently sloping, well drained pedeplains, 

plateau plains and alluvial plains, soils are very deep, moderately fine 

textured with well developed B horizon leading to development of argillic 

horizon at suitable sites.   

 
Under situations of moderately well to somewhat imperfect drainage, 

calcareous alluvium and basaltic parent material rich in soda-lime felspar 

which induces basic ionic environment surrounding the weathering complex, 

develop montmorillonitic lattice, that remain stable under milder leaching 

condition and form dark coloured, clayey cracking soils with high swell – 

shrink potential.  

 
Soils developed from lateritic parent material which itself is deprived of 

bases and silica with concurrent enrichment of iron and alumina during the 

process of geogenesis have given rise to typically dusky red to yellowish red 

coloured, acidic, base unsaturated, medium to moderately fine textured soils 

with clay complex rich in kaolinitic mineral and free oxides.  Lateritic parent 

material has developed deeper profiles on plains and plateaus but shallower 

on pediments and mounds, owing to predominating forces of erosion 

process.    
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Alluvium, not subjected to drastic leaching and katamorphism tended to 

retain the original nature of parent material evident in stratification and 

irregular distribution of organic matter reflecting the fluviatile process.  

Impress of hydromorphic processes of soil development is expressed in 

reduced colour, mottlings and periodic saturation in soils developed in 

depressions and some of the valleys.  
 
5.2 Soil – Landform Relationship  
 
A fairly good relationship generally exists between landforms and soils for 

comparable abstraction levels of the corresponding units.  However, 

depending upon the time factor and anthropogenic influence, the soil 

taxonomic level at which 1:1 mappable relationship exists between 

discernible landform units and soils differs from geo-pedo environment of 

the area and scale of mapping. 
 
Although soil boundaries are not always coterminous with boundaries of 

landform units, their general relationship with soils as observed in the area is 

presented in table 5.1.  The relationship is brought out in a stratified manner, 

based on geologic variations in the area.  
 
5.3 Descriptions of the Soils  
 
Based on the variations in geologic formations and differentiating 

morphologic and morphometric characteristics, corroborated by the 

analytical data, 45 soil series have been identified and mapped for the 

district.  The differentiation of soil series derives from initial reconnaissance 

of the area, traverses in the sample strips and examination and record of 

pedons and mini-pits.  The major criteria for differentiation of soil series, as 

implicit in series definition are topography and slope, number and 

arrangement of soil horizons in the profile and the horizonal characteristics 

of colour, mottles, texture, structure, calcareousness, organic carbon, base 

saturation,   cracks,    slickensides,    cutans,   etc.  The   descriptions  of the  

typifying pedons together with the analytical data are provided in the 

succeeding pages.  
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5.4 Classification of the Soils 
 
5.4.1 System of Classification 
 
The soils of the area are classified following Comprehensive System of soil 

classification, (also popularly known as Soil Taxonomy) developed under, 

USDA, in collaboration with many international professional organizations, 

and adopted for nationwide applications in several countries including India.  

Keys to Soil Taxonomy, Ninth edition (2003) was followed in this project. 

 
5.4.2 Taxonomy of East Singhbhum District Soils 
 
The higher categories of the taxonomy of the mapped soils of the district are 

indicated in table 5.2 and their family level classification in table 5.3.   

 
As may be seen, the soils of the area classify under 3 Orders, (Alfisols, 

Inceptisols and Entisols), 7 Suborders (Ustalfs, Aquepts, Ustepts, Arents, 

Psamments, Fluvents and Orthents), 11 Great Groups (Plinthustalfs, 

Paleustalfs, Rhodustalfs, Haplustalfs, Endoaquepts, Dystrustepts, 

Haplustepts, Ustarents, Ustipsamments, Ustifluvents and Ustorthents) and 

their 19 subgroups covering 45 soil series.  

 
5.4.3 Soil Legend 
 
Soil map appended with this report bears the brief mapping legend giving 

information about the component soil series of the mapping units, their brief 

but pertinent characteristics and taxonomy. Table 5.4 shows extended 

legend which provides more detailed morphological descriptions of the 

component soil series of a mapping unit and their taxonomy together with 

their area extent. As stated earlier, in all 69 mapping units composed of 45 

unique soil series occur in this district.  

 
5.4.4 Distribution of the Soils 
 
The   distribution  of  the   mapping units and their component soil series is  

shown  in  table  5.5.  As may be seen, soil mapping unit (SMU) 422 (Amra- 
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Punjipahar) is the most extensive, covering 45,431.66 ha or 13.40 per cent 

of the total geographical area of the district.  This is followed by SMU 431 

(Galudih-Lachhipur-Haludpukhur) with an extent of 41,905.53 ha (12.36%) 

and SMU 412 (Jogisol-Makri-Sidumtoli) with its area of 29845.26 ha or 8.80 

per  cent  of  the  district  area. SMU 459 and SMU 445 are the least 

extensive units covering 24.83 and 32.36 ha respectively.  

 
Considering the individual soil series, Amra with an area of 34046.86 or 

10.04 per cent of the total mapped area in the district is the most extensive 

soil followed by Punjipahar with an area of 33148.26 ha (9.78%) and 

Galudih with an area of 22062.55 ha or 6.51 per cent of the total mapped 

area (Table 5.6). 
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Table 5.1 
 

Relationship between landform and soils 
 
 
Physiographic Unit     Predominant  Subordinate  

soil series   associates 
 
Granitic (Granite, Granite Gneiss) Landscape 
 

• Linear Ridges : Steep to very steep  Amra   Punjipahar 
 
• Mounds / Inselbergs : Steep   Amra   Majhgaon 

 
• Pediment      Dumka  Nutandihi 

 
• Pedeplain   

 - Upper     Balia   Pusaro, Dumka 
       - Lower     Bathantoli  Nutandihi 
 

• Reclaimed drainage lines    Haludpukhur  Bankati 
 

• Dykes (Neobasic)     Dumka  Amra 
 
• Valley         

- Broad     Raghunathdihi Bankati, Bathantoli  
 
Quartzite – Conglomerate Landscape 
 

• Hill slope - Very steep     Amra   Punjipahar 
                     - Moderate to strong   Bendukani  Dumka 
 
• Isolated hillock, mound, inselberg   Bendukani  Ukam, Chaibasa 
 

• Pediment      Bathantoli  Bendukani, Ukam 
 
Dhanjori, Dalma (Basic Rocks) Landscape 
 

• Hill slopes      
- Mod. Steep to very steep  Punjipahar  Amra 
 

• Plateau plain  
- Upper    Balia   Ukam 
- Lower    Purnapani  Haludpukhur 
- Lower-mod. to severe erosion Haludpukhur  Bara Nanda, Chaibasa 
 

• Valley  - Intermontane, broad  Kulamada  Ruyam 
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Metasediment (Mica-schist, Quartzite, Phyllite) Landscape 
 
• Hills and Mountains 

- Table top    Dumka  Bendukani 
- Mod. steep to v. steep slope Punjipahar  Bonta, Amra 
- Foot slope    Jadugura  Bendukani, Chaibasa 

 
• Isolated hillocks, Inselberg  

- Strongly sloping    Punjipahar   
 

• Mounds  
- Moderately sloping  Dumka   Bendukani 
 

• Pediments 
- Upper    Dumka  Bendukani 
- Lower    Ruyam  Dhangrigora 
 

• Pedeplain  
- Upper      

  - None to slight erosion Jadugura  Ruyam 
             - Mod. to severe erosion  Ukam   Dumka  
- Lower  

  - V. gently sloping  Luiya   Galudih 
               none to slight erosion    
   - Gently sloping  Galudih  Lachhipur, Haludpukhur 
     slight to mod. erosion  
   - Undulating,  Bhilaipahari  Dhangrigora, Bendukani 
     mod. to severe erosion  
 

• Reclaimed drainage lines     Dhangrigora   Churda, Lachhipur 
 
• Valley  

- Broad valley 
- Upper – Undulating, mod. to  Lachhipur  Luiya, Dumka 
                severe erosion  
- Middle – Undulating mixed  Luiya   Jadugura 
                 land use  
                (agri+plantation+forest) 
 
- Lower – Very gently sloping  Bara Nanda  Lachhipur 
                 agricultural land 

          
       - Narrow valley    Ruyam  Tirkey 

 
• Stream bank      Gura   Chasnala 

 
 

-42- 



Lateritic Landscape 
 

• Mound – Moderately sloping    Latu 
 
 
• Pediment 

- Upper, severely eroded   Latu   Raghunathpur 
- Lower moderately eroded   Bagyasoli  Makri 
 

• Plain  
- Upper  

- Mod. to severely eroded  Bagyasoli  Makri, Latu 
- Middle  

- Mod to severely eroded  Sidumtoli  Makri, Latu 
- Lower  

- Slightly to mod. eroded  Jogisol  Makri, Sidumtoli 
 - Mod. to severely eroded  Chakuliya  Bagyasoli, Latu  
 

• Reclaimed drainage lines    Shirasbani  Jogisol 
 

• Abandoned (dry) stream beds   Kasaphaliya   Raghunathdihi 
 
Alluvial Landscape 
 

• Recent alluvial plain     Raghunathdihi Gobindpur 
 
• Old alluvial plain 

- Upper  
- None to slight erosion  Gopinathpur  Kushmi 
- Mod. erosion    Banshidharpur Asanbani 
 

• Reclaimed drainage lines    Kushmi  Raghunathdihi 
 
• River bar      Gura   Gobindpur 

 
• Stream bank      Gobindpur  Chasnala, Kharkai  
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Table 5.2 
 

Higher categoric classification of the soils of East Singhbhum district 
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Order Suborder Great group Subgroup Soil series 
 
 
Alfisols 
 
 
 
 
 
 
 
Inceptisols 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Entisols 

 
 
 
 
 
 

 
 
Ustalfs 
 
 
 
 
 
 
 
Aquepts 

Ustepts 

 
 
 
 
 
 
 
 
 

 

 

 

 
 
 

Arents 

Psamments 

Fluvents 

Orthents 

 
 
Plinthustalfs 

Paleustalfs 

 

Rhodustalfs 

Haplustalfs 
 
Endoaquepts 
 
Dystrustepts 
 
 
 
 
Haplustepts 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ustarents 

Ustipsamments 

Ustifluvents 

Ustorthents 
 
 

 
 
Typic Plinthustalfs 

Rhodic Paleustalfs 

Typic  Paleustalfs 

Typic Rhodustalfs 

Ultic Haplustalfs 
 
Fluventic Endoaquepts 
 
Fluventic Dystrustepts 

 
Typic Dystrustepts 
 

Vertic Haplustepts 
 

 

Aquic Haplustepts 

Oxyaquic Haplustepts 
 

Fluventic Haplustepts 

Dystric Haplustepts 

Typic Haplustepts 

 

Haplic Ustarents  

Oxyaquic Ustipsamments 

Oxyaquic Ustifluvents 

Lithic Ustorthents 
 
Typic Ustorthents 
 

 
 
Jogisol 

Chakuliya 

Pusaro 

Balia, Bankau, Sidumtoli   

Bathantoli 
 
Kasaphaliya 
 
Chasnala, Gopinathpur 

 
Galudih, Jadugura, Majhgaon, 
Makri, Nutandihi, Ukam 

Asanbani, Banshidharpur, 
Dhangrigora, Haludpukhur, 
Purnapani 
 
Bankati, Kushmi 

Bara Nanda, Churda, 
Shirasbani 

Kharkai, Luiya, Raghunathdihi 

Bagyasoli, Bonta 

Bhilaipahari, Lachhipur, 
Kulamada 
 
Ruyam 

Gura 

Gobindpur 

Amra,  Chaibasa, Raghunathpur 
 
Bendukani, Dumka, Latu, 
Punjipahar, Tirkey 
 



Table 5.3 
 

Lower categoric classification of the soils of East Singhbhum  district 
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Subgroup Family Soil series 
 
Typic Plinthustalfs 
Rhodic Paleustalfs 
Typic  Paleustalfs 
Typic Rhodustalfs 
 
Ultic Haplustalfs 
Fluventic Endoaquepts 
Fluventic Dystrustepts 
 
Typic Dystrustepts 
 
 
Vertic Haplustepts 
 
 
 
Aquic Haplustepts 
 
Oxyaquic Haplustepts 
 
Fluventic Haplustepts 
 
 
Dystric Haplustepts 
 
Typic Haplustepts 
 
Haplic Ustarents  
Oxyaquic Ustipsamments 
Oxyaquic Ustifluvents 
Lithic Ustorthents 
 
Typic Ustorthents 
 

 
Fine loamy, mixed, hyperthermic 
Fine loamy, mixed, hyperthermic 
Fine loamy, mixed, hyperthermic 
Fine loamy, mixed, hyperthermic 
Fine, mixed, hyperthermic 
Fine loamy, mixed, hyperthermic 
Fine loamy, mixed, hyperthermic 
Coarse loamy, mixed, hyperthermic 
Fine, mixed, hyperthermic 
Loamy, mixed, hyperthermic 
Fine loamy, mixed, hyperthermic 
Clayey, mixed, hyperthermic 
Fine, montmorillonitic, hyperthermic 
 
Fine, mixed, hyperthermic 
 
Clayey, mixed, hyperthermic 
Fine, montmorillonitic, hyperthermic 
Fine silty, mixed, hyperthermic 
Fine, mixed, hyperthermic 
Coarse loamy, mixed, hyperthermic 
Fine loamy, mixed, hyperthermic 
Fine, mixed, hyperthermic 
Loamy, kaolinitic, hyperthermic 
Clayey, mixed, hyperthermic 
Fine loamy, mixed, hyperthermic 
Fine, mixed, hyperthermic 
Loamy, mixed, hyperthermic 
Mixed, hyperthermic 
Coarse loamy, mixed, hyperthermic 
Loamy-sk., mixed, hyperthermic 
Loamy, mixed, hyperthermic 
Loamy-sk., mixed, hyperthermic 
 
Loamy, mixed, hyperthermic 

 
Jogisol 
Chakuliya 
Pusaro 
Balia, Sidumtoli 
Bankau 
Bathantoli 
Kasaphaliya 
Chasnala 
Gopinathpur 
Majhgaon, Nutandihi 
Galudih, Makri  
Jadugura, Ukam 
Asanbani, Banshidharpur, 
Dhangrigora, Purnapani 
Haludpukhur 
 
Bankati 
Kushmi  
Bara Nanda, Shirasbani  
Churda 
Raghunathdihi  
Luiya 
Kharkai 
Bagyasoli 
Bonta 
Bhilaipahari, Lachhipur 
Kulamada 
Ruyam 
Gura 
Gobindpur 
Amra  
Chaibasa, Raghunathpur  
Bendukani, Dumka, Latu, 
Punjipahar 
Tirkey 
 



Table 5.4 
 

Soil Mapping Legend 
 

Soil map 
symbol/ 

SMU Code 
Soil series / 
association Description Soil Taxonomy 

Area 
(sq. 
km) 

401 Raghunathdihi Very deep, brown to dark grayish brown, sandy clay loam surface and loamy 
sand subsurface, pH 4.51, well drained, local depressions on laterite / 
metasediment / granitic landscapes of 1-3% slopes. 
 

Coarse loamy, mixed, 
hyperthermic family of 
Fluventic Haplustepts 

6.46 

 Gobindpur  Very deep, brown to dark yellowish brown, clay loam surface and sandy loam 
subsurface, pH 6.75, moderately well drained, stream banks and plains on 
recent alluvium of 1-5% slopes. 

Coarse loamy, mixed, 
hyperthermic family of 
Oxyaquic Ustifluvents  

 

402 Kushmi Very deep, grayish brown to very dark grayish brown and light olive brown, 
silty clay surface and silty clay loam subsurface, pH 5.49, poorly drained, 
plains on old alluvium of 0-3% slopes. 
 

Fine, montmorillonitic, 
hyperthermic family of 
Aquic Haplustepts 

0.83 

 Raghunathdihi Refer 401   
403 Kushmi Refer 402 

 
 8.54 

 Asanbani Very deep, yellowish brown to light olive brown,  clay surface and subsurface, 
pH 5.48, moderately well drained, alluvial plain of 0-3% slopes. 

Fine, montmorillonitic, 
hyperthermic family of 
Vertic Haplustepts  

 

404 Asanbani Refer 403 
 

 32.95 

 Kushmi Refer 402   
405 Banshidharpur Very deep, brown to yellowish brown and light olive brown, clay surface and 

subsurface, pH 7.7, moderately well drained, alluvial plain of 1-3% slopes. 
 

Fine, montmorillonitic, 
hyperthermic family of 
Vertic Haplustepts 

59.59 

 Kushmi Refer 402 
 

  

 Asanbani Refer 403   
406 Gopinathpur Very deep, grayish brown to dark yellowish brown, clay loam surface and silty 

clay loam subsurface, pH 4.76, moderately well drained, old alluvial plain of 0-
3% slopes. 

Fine, mixed, 
hyperthermic family of 
Fluventic Dystrustepts 

34.55 
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 Kushmi Refer 402   
407 Gura Very deep, yellowish brown, sand surface and subsurface, pH 6.56, 

excessively drained, stream and river banks on granitic landscape of 1-5% 
slopes. 
 

Mixed, hyperthermic 
family of Oxyaquic 
Ustipsamments  

2.03 

 Gobindpur Refer 401   
408 Gobindpur Refer 401 

 
 1.74 

 Chasnala Very deep, dark yellowish brown, loamy sand surface and sandy loam 
subsurface, pH 6.34, well to somewhat excessively drained, stream / river 
banks on granitic / metasediment landscapes of 1-5 % slopes. 
 

Coarse loamy, mixed, 
hyperthermic family of 
Fluventic Dystrustepts 

 

 Kharkai Very deep, yellowish brown to dark yellowish brown, loamy sand surface and 
clay loam subsurface, pH 6.66, moderately well drained, dissected river and 
stream banks on granitic / shale-sandstone landscapes of 3-5% slopes.  

Fine, mixed, 
hyperthermic family of 
Fluventic Haplustepts 

 

409 Latu Very shallow to shallow, brown to yellowish brown and yellowish red to red, 
gravelly sandy loam surface and gravelly sandy clay loam subsurface, pH 
5.22, well drained, pediments and hill tops on lateritic landscape of      1-5% 
slopes.  
 

Loamy-skeletal, 
mixed, hyperthermic 
family of Typic 
Ustorthents  

14.34 

 Bagyasoli Moderately deep, strong brown to reddish brown and dusky red, sandy clay 
loam surface and subsurface, pH 4.71, well drained, pediments and pediplains 
on lateritic landscape of 1-5 % slopes. 

Loamy, Kaolinitic, 
hyperthermic family of 
Dystric Haplustepts 

 

410 Latu Refer 409 
 

 0.89 

411 Shirasbani Very deep, grayish brown, silty clay loam surface and subsurface, pH 5.33, 
somewhat imperfectly to poorly drained, depressions on lateritic landscape of 
1-3% slopes.  
 

Fine silty, mixed, 
hyperthermic family of 
Oxyaquic Haplustepts 

39.10 

 Jogisol Very deep, yellowish brown to brownish yellow, sandy loam surface and sandy 
clay loam subsurface, pH 4.56, well drained, pediplains on lateritic landscape 
of 1-3% slopes.  

Fine loamy, mixed, 
hyperthermic family of 
Typic Plinthustalfs 

 

412 Jogisol Refer 411 
 

 298.45 

 Makri Deep, reddish brown to yellowish red and dusky red, sandy loam surface and 
clay loam subsurface, pH 5.3, well drained, pediplains on lateritic landscape of 
1-3% slopes.  

Fine loamy, mixed, 
hyperthermic family of 
Typic Dystrustepts 
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 Sidumtoli Very deep, dusky red to dark red and yellowish red, loamy sand surface and 
sandy clay loam subsurface, pH 4.81, well drained, pediplains on lateritic 
landscape of 0-3% slopes.  

Fine loamy, mixed, 
hyperthermic family of 
Typic Rhodustalfs 

 

413 Jogisol Refer 411 
 

 38.69 

 Raghunathdihi Refer 401   
414 Bagyasoli Refer 409 

 
 44.09 

 Makri Refer 412 
 

  

 Latu Refer 409   
415 Chakuliya Very deep, strong brown to yellowish red and reddish yellow, sandy loam 

surface and clay loam subsurface, pH 5.13, well drained, pediplains on lateritic 
landscape of 1-3% slopes. 
 

Fine loamy, mixed, 
hyperthermic family of 
Rhodic Paleustalfs 

120.16 

 Bagyasoli Refer 409 
 

  

 Latu Refer 409   
416 Latu Refer 409 

 
 61.72 

 Makri Refer 412 
 

  

 Jogisol Refer 411   
417 Sidumtoli Refer 412 

 
 65.16 

 Makri Refer 412 
 

  

 Latu Refer 409   
418 Latu Refer 409 

 
 13.63 

 Raghunathpur Very shallow to shallow, red to dark red, clay loam, pH 5.4, excessively 
drained, pediments on lateritic landscape of 1-3% slopes. 

Loamy, mixed, 
hyperthermic family of 
Lithic Ustorthents 

 

419 Kasaphaliya Deep, dark yellowish brown, clay loam surface and subsurface, pH 4.89, 
moderately well to somewhat imperfectly drained, reclaimed stream beds and 
local depressions on lateritic landscape of 1-5% slopes. 

Fine loamy, mixed, 
hyperthermic family of 
Fluventic Endoaquepts  

3.61 
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 Raghunathdihi Refer 401   
420 Dumka Shallow, brown to reddish brown and yellowish red, gravelly loamy sand 

surface and gravelly sandy clay loam subsurface, pH 5.34, well drained, 
pediment and hill tops on granitic / sandstone-shale / metasediment / basic 
landscapes of 1-5% slopes. 
  

Loamy-skeletal, 
mixed, hyperthermic 
family of Typic 
Ustorthents 

59.46 

 Bendukani Shallow, brown to strong brown and yellowish red, gravelly sandy clay loam 
surface and subsurface, pH 6.22, well drained, pediments and foot hills on 
metasediment / basic / granite/ sandstone-shale / quartzitic  landscapes of 3-
10% slopes.  

Loamy-skeletal, 
mixed, hyperthermic 
family of Typic 
Ustorthents 

 

421 Punjipahar Very shallow to shallow, brown to reddish brown and yellowish red gravelly 
loam surface and gravelly sandy clay loam subsurface, pH 6.04, well drained, 
hill slopes on metasediment / quartzite / granitic / basic / sandstone-shale 
landscapes of >15% slopes.  
 

Loamy-skeletal, 
mixed, hyperthermic 
family of Typic 
Ustorthents 

222.73 

 Bonta Moderately deep, brown to dark reddish brown, clay loam surface and 
subsurface, pH 6.32, well drained, hill side slopes on metasediment landscape 
of 15-35 % slopes.  
 

Clayey, mixed, 
hyperthermic family of 
Dystric Haplustepts  

 

 Amra Very shallow to shallow, dark reddish brown, gravelly clay loam, pH 6.45, 
excessively drained, hill slopes on granitic / basic / quartzitic landscapes of 
>15% slope  

Loamy-skeletal, 
mixed, hyperthermic 
family of Lithic 
Ustorthents  

 

422 Amra Refer 421 
 

 454.32 

 Punjipahar Refer 421   
423 Punjipahar Refer 421 

 
 58.33 

 Amra Refer 421   
424 Dumka Refer 420 

 
 28.52 

 Chaibasa Very shallow to shallow, yellowish brown to light olive brown, clay loam, pH 
5.49, excessively drained, pediments and pediplains on sandstone-shale 
landscape of 1-3% slopes. 

Loamy, mixed, 
hyperthermic family of 
Lithic Ustorthents 

 

425 Punjipahar Refer 421  3.39 
426 Dumka Refer 420  28.82 
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 Amra Refer 421   
427 Bendukani Refer 420  6.56 
428 Dhangrigora Very deep, yellowish brown to olive brown, clay surface and subsurface, pH 

5.6, moderately well drained, pediplains on metasediment landscape of 0-3 % 
slopes. 
 

Fine, montmorillonitic, 
hyperthermic family of 
Vertic Haplustepts 

49.97 

 Churda Very deep, brown to yellowish brown, sandy clay loam surface and clay 
subsurface, pH 5.7, moderately well to somewhat imperfectly drained, local 
depressions within pediplains on metasediment landscape of 0-3 % slopes.  
 

Fine, mixed, 
hyperthermic family of 
Oxyaquic Haplustepts 

 

 Lachhipur Deep, brown to yellowish brown and brownish yellow, clay loam surface and 
subsurface, pH 6.65, well drained, pediplains, valleys and local depressions 
on metasediment landscape of 1-5% slopes.  

Fine loamy, mixed, 
hyperthermic family of 
Typic Haplustepts 

 

429 Luiya Very deep, pale brown to yellowish brown and light olive brown, silty clay loam 
surface and clay loam subsurface, pH 5.25, moderately well drained, valleys 
on metasediment / sandstone – shale landscape of 1-3% slopes.  
 

Fine loamy, mixed, 
hyperthermic family of 
Fluventic Haplustepts  

23.35 

 Galudih Very deep, light olive brown to yellowish brown, clay loam surface and sandy 
clay loam subsurface, pH 5.04, moderately well drained, pediplains on 
metasediment / shale-sandstone landscapes of 0-3 % slopes. 
 

Fine loamy, mixed, 
hyperthermic family of 
Typic Dystrustepts 

 

 Raghunathdihi Refer 401   
430 Churda Refer 428  8.27 
431 Galudih Refer 429 

 
 419.06 

 Lachhipur Refer 428 
 

  

 Haludpukhur Very deep, brown to yellowish brown and light olive brown, clay loam surface 
and clay subsurface, pH 7.65, moderately well drained, pediplains on granitic / 
basic landscapes of  1-3% slopes. 

Fine, mixed, 
hyperthermic family of 
Vertic Haplustepts 

 

434 Dumka Refer 420 
 

 1.37 

 Ukam Moderately deep, brown to dark brown and brownish yellow, clay loam surface 
and subsurface, pH 5.9, well drained, pediments, foot hills and hill tops on 
basic / quartzitic / metasediment landscapes of 1-5% slopes.  
 
 

Clayey, mixed, 
hyperthermic family of 
Typic Dystrustepts  
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 Bathantoli Deep to very deep, light yellowish brown to dark yellowish brown, sandy clay 
loam surface and clay loam subsurface, pH 5.8, moderately well drained, 
pediplain and valleys on granitic / quartzitic landscapes of 1-5% slopes.  

Fine loamy, mixed, 
hyperthermic family of 
Ultic Haplustalfs 

 

435 Ukam Refer 434 
 

 5.91 

 Jadugura Moderately deep, brown to yellowish brown and reddish brown to dark red, 
clay loam surface and clay subsurface, pH 6.4, well drained, pediplains, 
intermontane valleys and foot slopes on shale-sandstone / metasediment / 
banded haematite-quartzitic landscapes of 1-5 % slopes. 
  

Clayey, mixed, 
hyperthermic family of 
Typic Dystrustepts 

 

 Bendukani Refer 420   
436 Lachhipur Refer 428 

 
 72.59 

 Jadugura Refer 435 
 

  

 Dhangrigora Refer 428   
437 Lachhipur Refer 428 

 
 13.65 

 Galudih Refer 429 
 

  

 Dumka Refer 420   
438 Dhangrigora Refer 428 

 
 209.01 

 Jadugura Refer 435 
 

  

 Bendukani Refer 420   
439 Bhilaipahari Very deep, brown to yellowish brown and brownish yellow, silty clay loam 

surface and clay loam subsurface, pH 5.8, well to moderately well drained, 
pediplains on metasediment landscape of 1-5 % slopes. 
 

Fine loamy, mixed, 
hyperthermic family of 
Typic Haplustepts 

76.66 

 Dhangrigora Refer 428   
440 Bhilaipahari Refer 439 

 
 49.44 

 Bendukani Refer 420 
 

  

 Gobindpur Refer 401 
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441 Bankau  Deep to very deep, dusky red to yellowish red, silty clay loam surface and 
subsurface, pH 6.05, well drained, pediplains and valleys on metasediment / 
shale / banded haematite- quartzite landscapes of 1-5% slopes.  
 

Fine, mixed, 
hyperthermic family of 
Typic Rhodustalfs 

17.23 

 Bendukani Refer 420   
442 Jadugura Refer 435 

 
 52.83 

 Bendukani Refer 420 
 

  

 Chaibasa Refer 424   
443 Ruyam Moderately deep, dark yellowish brown to light olive brown, clay loam surface 

and loam subsurface, pH 5.83, imperfectly to poorly drained, reclaimed stream 
beds and local depressions on metasediment / basic rock landscapes of 1-3% 
slopes.  
 

Loamy, mixed, 
hyperthermic family of 
Haplic Ustarents 

36.05 

 Dhangrigora Refer 428   
444 Ukam Refer 434 

 
 1.22 

 Dumka Refer 420   
445 Jadugura Refer 435 

 
 0.32 

 Ruyam Refer 443   
446 Bara Nanda Deep, reddish yellow to yellowish red, silty clay loam surface and subsurface, 

pH 5.83, moderately well drained, pediplains on metasediment / sandstone-
shale / banded haematite quartzite landscapes of 1-5% slopes. 
 

Fine silty, mixed, 
hyperthermic family of 
Oxyaquic Haplustepts 

1.93 

 Lachhipur Refer 428   
447 Lachhipur Refer 428 

 
 2.90 

 Bendukani Refer 420   
448 Luiya Refer 429 

 
 44.36 

 Jadugura Refer 435   
450 Lachhipur Refer 428 

 
 7.36 

 Ruyam 
 

Refer 443   
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 Dumka Refer 420   
451 Ruyam 

 
Refer 443  12.41 

 Tirkey Shallow, very dark greyish brown to light olive brown and olive brown, silty 
loam surface and clay loam subsurface, pH 4.91, moderately well drained, 
intermontane valleys on quartzitic  mica-schist / metasediment landscapes of 
1-5% slopes.  

Loamy, mixed, 
hyperthermic family of 
Typic Ustorthents  

 

452 Gura Refer 407 
 

 1.54 

 Chasnala Refer 408   
453 Bendukani Refer 420 

 
 19.37 

 Dumka Refer 420   
454 Bendukani Refer 420 

 
 7.88 

 Ukam Refer 434 
 

  

 Chaibasa Refer 424   
455 Ukam Refer 434 

 
 4.31 

 Bendukani 
 

Refer 420 
 

  

 Chaibasa Refer 424   
456 Bathantoli Refer 434 

 
 8.17 

 Bendukani Refer 420 
 

  

 Ukam Refer 434   
457 Dumka Refer 420  2.57 
459 Purnapani Very deep, brown to dark yellowish brown and light olive brown, silty clay 

surface and clay subsurface, pH 7.07, moderately well drained, pediplains on 
shale basic landscapes of 1-3% slopes.  
 

Fine, montmorillonitic, 
hyperthermic family  
of Vertic Haplustepts  

0.25 

 Haludpukhur Refer 431   
460 Haludpukhur Refer 431 

 
 1.82 
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 Bara Nanda Refer 446 
 

  

 Chaibasa Refer 424   
461 Bara Nanda Refer 446 

 
 3.54 

 Purnapani Refer 459 
 

  

 Bendukani Refer 420   
464 Kulamada  

 
 
 

Deep to very deep, brown to yellowish brown and dark yellowish brown, silty 
clay loam surface and subsurface, pH 6.27, moderately well drained, 
pediplains and intermontane valleys of basic rock landscape of 1-5% slopes.  

Fine, mixed, 
hyperthermic family of 
Typic Haplustepts 

11.78 

 Ruyam Refer 443   
465 Dumka Refer 420 

 
 38.90 

 Nutandihi Moderately deep, brown to reddish brown and yellowish red, sandy loam 
surface and sandy clay loam subsurface, pH 6.1, well drained, pediplains, foot 
hills and hill tops on granitic landscape of 1-5% slopes.  

Loamy, mixed, 
hyperthermic family of 
Typic Dystrustepts 

 

466 Amra Refer 421 
 

 2.29 

 Majhgaon Moderately deep, reddish brown to yellowish red and dusky red, sandy clay 
loam surface and subsurface, pH 5.28, well drained, hill slopes and pediment 
inselberg complex on granitic landscape of 5-15% slopes.  

Loamy, mixed, 
hyperthermic family of 
Typic Dystrustepts 

 

467 Haludpukhur Refer 431 
 

 19.55 

 Bankati Moderately deep, dark yellowish brown to dark grayish brown and olive brown, 
clay loam surface and silty clay loam subsurface, pH 5.41, moderately well 
drained, lower pediplains and valleys on granitic landscape of 1-3% slopes. 

Clayey, mixed, 
hyperthermic family of 
Aquic Haplustepts 

 

468 Haludpukhur Refer 431 
 

 17.59 

 Bathantoli Refer 434   
469 Bathantoli Refer 434 

 
 274.75 

 Nutandihi Refer 465 
 

  

 Haludpukhur Refer 431   
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471 Nutandihi Refer 465 
 

 49.60 

 Bathantoli Refer 434   
472 Bathantoli Refer 434 

 
 76.31 

 Nutandihi Refer 465   
473 Haludpukhur Refer 431 

 
 14.23 

 Bankati Refer 467 
 

  

 Bathantoli Refer 434   
474 Balia Very deep, dark reddish brown to dusky red, sandy loam surface and sandy 

clay loam subsurface, pH 5.85, well drained, pediplains on granitic / basic 
landscapes of 1-3% slopes. 
 

Fine loamy, mixed, 
hyperthermic family of 
Typic Rhodustalfs 

2.90 

 Pusaro Very deep, brown to dark reddish brown and yellowish red, sandy clay loam 
surface and clay loam subsurface, pH 5.2, moderately well drained, pediplains 
and foot slopes on granitic landscape of 1-5% slopes.  
 

Fine loamy, mixed, 
hyperthermic family of 
Typic Paleustalfs  

 

 Dumka Refer 420   
475 Bankati Refer 467 

 
 6.23 

 Bathantoli Refer 434   
476 Raghunathdihi Refer 401 

 
 11.41 

 Bankati Refer 467   
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5.3.1 Amra series (0405040203070501) 
 
Amra series is a member of loamy skeletal, shallow, mixed, hyperthermic family 
of Lithic Ustorthents. It consists of very shallow to shallow loamy skeletal soils 
with dark brown to yellowish brown, strongly acidic AC horizons developed over 
granite gneiss parent material. These soils are found to occur on strongly to 
extremely sloping hill side slopes. These are severely eroded, well to excessively 
drained with moderately slow to moderate permeability. These are unbunded 
soils under open moderately dense mixed deciduous forest vegetation.  
  
Amra soils have poor moisture holding capacity due to high runoff and skeletal 
materials. The series has high organic carbon due to good forest cover, high 
K2O but low P2O5 availability. These are not fit for agriculture due to its 
topography. It should be protected from grazing and deforestation by contour 
trenching, fencing and afforestation.  
 
Amra occurs in association with R.O.C., Dumka soil series. Proper soil and water 
conservation measures are highly essential to protect these soils from being 
denuded and maintain its fertility and valuable vegetative cover.  
 
Typifying Pedon   Amra gravelly sandy loam (Natural Forest Vegetation)  
  
Horizon Depth (cm)   Morphological description   
 
Ac 0-18 Dark brown (7.5 YR 3/2 m); gravelly sandy loam; 

weak, fine granular; slightly sticky, non plastic and 
friable, abundant gravelly and stony coarse 
fragments; many, very fine to fine pores; abundant 
very fine, fine and medium roots; abrupt and smooth 
boundary; pH-5.50;  

 
C 18-40 Weathered patent materials of gravelly and stony 

nature.   
 
R  40-50+ Consolidated parent rock of granite gneiss origin.   

 
Range in characteristics: Solum depth ranges from 18 to 24 cm. with colours 
dominantly in hue of 7.5 YR or 5 YR and values and chromas of 3-5 and 5-6 
respectively. Soil moisture regime is Ustic, AC Horizons are 18 to 25 cm; in 
thickness. These soils have no diagnostic horizon other than Ochric epipedon. 
Horizons are complexes of A and C and can be separated by the presence of 
nature, size and amounts of coarse fragments present in the soil. AC horizons 
are brown to dark brown and strong brown in colour, gravelly sandy loam to 
gravelly loam texture and weak, fine, granular to moderate medium sub angular 
blocky and massive structures.  
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Use and vegetation: These soils are normally covered by moderately dense to 
dense forests. Barren lands / scrub are also met with at places.  Natural 
vegetation consists of mixed deciduous species like Anogeissus latifolia, 
Buchanania   latifolia, Diospyros   melanoxylon, Lantana camera, Terminalia 
tomentosa and miscellaneous, local species.  
 
Location:  Village: Charadihtola Tahasil: Jamshedpur 

District: East Singhbhum Profile No. 655 
 

Interpretative Groupings: 
 
Land Capability Subclass -  VIIes 
Soil Irrigability Class -   E 
Land Irrigability Subclass -  6st 
Hydrologic Soil Grouping -  D 
Productivity Potential -  Poor   

 
Analytical Data 

 
 

 Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 

1 Amra 
 

655 
 

0-18 65 16 
 

19 
 

gsl 1.46 5.50 0.13 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

1.31 Nil 2.5 0.9 0.3 1.1 12 40 7.5 525 
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5.3.3 Asanbani series (0604040512010501) 
 
Asanbani series is a member of fine, montmorillonitic, hyperthermic family of 
Vertic Haplustepts.  Asanbani series comprises yellowish brown to light olive 
brown, very deep, moderately well drained clayey soils.  They are developed 
over old alluvium on nearly level to very gently sloping (0-3%) alluvial plains.   
 
Typifying Pedon    Asanbani clay 
 
Horizon Depth (cm)   Morphological description   
 
Ap 0-14 Yellowish brown (10YR 5/4 M) with many, fine, 

distinct brown (7.5YR 5/4 M) root speckles; clay; 
strong, medium subangular blocky; firm, sticky and 
plastic; many, very fine pores; 1-2 cm wide cracks; 
common, very fine roots; clear, smooth boundary;     
pH-5.68; 

 
B21 14-33 Yellowish brown (10YR 5/4 M) with many, medium, 

distinct brown (7.5YR 5/4 M) mottles; clay; strong, 
medium angular blocky; very firm, very sticky and 
very plastic; many, very fine pores; 1-2 cm wide 
vertical cracks; distinct pressure faces and weakly 
developed slickensides; many, fine to medium 
ferromanganese concretions; few very fine roots; 
gradual, smooth boundary; pH-6.10; 

 
B22 33-60 Light olive brown (2.5Y 5/4 M) with many, medium, 

prominent brown (7.5YR 5/4 M) mottles; clay; strong, 
coarse angular blocky; very firm, very sticky and very 
plastic; many, very fine pores; shiny pressure faces 
and distinct slickensides; many, fine to medium 
ferromanganese concretions; diffuse, smooth 
boundary; pH-6.58;  

 
B23 60-110+ Light olive brown (2.5Y 5/4 M) with many, medium, 

prominent strong brown (7.5YR 4/6 M) mottles; clay; 
strong, very coarse angular blocky; extremely firm, 
very sticky and very plastic; many very fine pores; 
shiny pressure faces and prominent slickensides; 
many, fine to medium ferromanganese concretions;  
pH-6.93. 

 
Range in characteristics:  The soil depth exceeds 110 cm.  The Ap horizon is 
14-20 cm thick.  The surface soil colours are in hues of 2.5Y and 10YR with 
value and chroma of 5 and 4, respectively.  The depth of subsurface horizons 
ranges from about 85-95 cm with colours in same hues, value and chroma as 
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those of the surface horizon.  The texture is clay loam to silty clay loam and clay 
throughout the profile.  The  structure  is  strong,  medium  to  coarse  subangular  
blocky to angular blocky.  The ferromanganese concretions are found throughout 
the pedon.  Shiny pressure faces and slickensides are observed below 14-20 cm 
from the soil surface. 1-2 cm wide vertical cracks are found up to about 35 cm 
depth from the surface.  Yellowish brown to brownish coloured mottles are 
present throughout the profile.  Very fine roots are seen distributed up to about 
35 cm from the surface.  Gilgai micro-relief and sink holes are found in these 
soils.  
 
Use and vegetation: These soils are bunded and used for growing rice and oil 
seeds both under rainfed and irrigated conditions. Cultivable wastelands are also 
found at places over these soils. The natural vegetation associated with these 
soils comprises Acacia arabica, Phonix sylvestrics, Ipomoea carnia, Calotropis, 
local weeds and perennial grasses.  
 
Location:  Village: Barasati   Tahasil: Baharagora 

District: East Singhbhum   Profile No.  904 
 
Interpretative Groupings: 
 
Land Capability Subclass - IIs   
Soil Irrigability Class - B 
Land Irrigability Subclass - 2sd 
Hydrologic Soil Grouping - D 
Productivity Potential - High 

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

3 
 

Asanbani 
 

904 0-14 15 43 42 c 1.30 5.68 0.04 

14-33 10 40 50 c 1.45 6.10 0.04 

33-60 12 40 48 c 1.35 6.58 0.03 

60-110 15 30 55 c 1.60 6.93 0.05 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.6 Nil 10.0 8.4 0.4 0.1 29 65 3 130 

0.4 Nil 17.2 9.5 0.4 0.2 38 72 4 175 

0.2 Nil 17.2 10.6 0.6 0.2 36 79 6 210 

0.1 Nil 19.6 11.8 0.5 0.2 38 85 3 240 
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5.3.4 Bagyasoli series (0604042106050501) 
 
Bagyasoli series is a member of loamy, kaolinitic, hyperthermic family of Dystric 
Haplustepts.  Bagyasoli series comprises strong brown to reddish brown and 
dusky red, moderately deep, well drained, moderately coarse to moderately fine 
textured soils.  They are developed over lateritic parent material on very gently to 
gently sloping (1-5%) pediments and pediplains.  
 
Typifying Pedon  Bagyasoli sandy clay loam  
 
Horizon Depth (cm)   Morphological description   
 
A 0-16 Dusky red (2.5YR 4/4 M) and reddish yellow (5YR 6/8 

D); sandy clay loam; weak, medium subangular 
blocky; friable, slightly sticky and slightly plastic; 
common, medium pores; few, very fine roots; clear, 
smooth boundary; pH-4.71; 

 
B 16-35 Dark red (2.5YR 4/8) and red (2.5YR 5/8 D); sandy 

clay loam; moderate, medium subangular blocky; firm, 
sticky and plastic; many, fine pores; common, very 
fine and fine ferromanganese concretions; few, very 
fine to fine and medium roots; clear, smooth 
boundary; pH-4.91; 

 
Cr 35-80+ Red to dark red and yellowish red; lateritic murrum 

mixed with abundant ferromanganese concretions, 
quartz pebbles and some soil in loamy matrix; few 
fine and medium roots. 

 
Range in characteristics: The solum thickness ranges between 35 and 45 cm.  
The surface horizon ranges from 15-18 cm in thickness with colours in hues of 
7.5, 5 and 2.5YR and values of 4-5 and chromas of 4-6.  The texture of the 
surface soil varies from sandy loam to sandy clay loam and clay loam.  The 
thickness of subsurface horizon ranges from about 20-30 cm with colours in 
same hues as of the surface horizon but value of 4 and chromas of 4-8.  The 
texture of subsurface soil is mainly sandy clay loam to clay loam.  The structure 
is weak to moderate, fine to medium subangular blocky throughout the profile. 
The C horizon comprises mostly about 80-90 per cent, red lateritic murrum, ferro-
manganese concretions, quartz pebbles and about 15-20% soil in loamy matrix.  
The roots are uniformly distributed throughout the profile. 
 
Use and vegetation: These soils are mainly found under moderately dense 
forest. Plantations with Eucalyptus species and patches under rainfed rice are 
encountered at places. Common species observed over these soils are Shorea 
robusta, Madhuca latifolia, Anogeissus latifolia, Diospyros melanoxylon, 
Terminalia tomentosa, Buchanania latifolia, Phyllanthus emblica, Zizyphus 
jujuba, Lantana camera.  
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 Location:  Village: Bagyasoli   Tahasil: Ghatsila 
District: East Singhbhum  Profile No. 815 

 
Interpretative Groupings: 
 
Land Capability Subclass - IIIes  
Soil Irrigability Class - C 
Land Irrigability Subclass - 3st  
Hydrologic Soil Grouping - C 
Productivity Potential - Poor 

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

4 
 

Bagyasoli 
 

815 0-16 62 10 28 scl 1.66 4.71 0.07 

16-35 50 18 32 scl 1.64 4.91 0.05 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.3 Nil 5.4 0.5 0.3 0.1 16 39 5 65 

0.4 Nil 2.2 0.8 0.3 0.1 8 43 7 70 
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5.3.5 Balia series (0103070408070501) 
 
Balia Series is a member of fine loamy, mixed, hyperthermic family of Typic 
Rhodustalfs. It comprises very deep, fine loamy soils with reddish brown to dark 
red, strongly acidic sandy loam to silty loam A horizon, and dusky red to dark red, 
slightly acidic, clay loam to sandy clay Bt horizons developed over granite gneiss 
parent material. These soils are found to occur on very gently to gently sloping 
plateau plain uplands with moderate erosion. These soils are well drained with 
moderate permeability, yielding high runoff. They have good available moisture.  
 
These soils are slightly to strongly acidic with low available P2O5, moderate 
available K2O and low organic carbon. It’s micronutrients availability is normal. 
Thus application of N and P fertilizers with proper soil and water management 
practices can increase the soil productivity potential.  
 
Soils of Balia series can be classed as good agricultural land with proper soil and 
water conservation measures like contour bunding, terracing and proper leveling 
which can bring these soils for very good crops produce. These soils are found 
under open scrubs, fallow lands as well as under good forest covers.  
 
Typifying Pedon    Balia loam open scrub (Fallow land)  
  
Horizon Depth (cm)   Morphological description   
 
A 0-16 Light reddish brown (2.5 YR 6/4 d) and reddish brown 

(2.5 YR 5/4 m); loam; moderate, medium, sub angular 
blocky, slightly sticky, friable and hard; many very fine 
to fine pores; plenty very fine roots; clear and smooth 
boundary; pH-5.46;  

 
AB 16-44 Dark red (2.5 YR 3/6 m); clay loam; moderate, 

medium, sub angular blocky; sticky, plastic and firm; 
many very fine to fine pores; thin and patchy clay 
cutans in pores; few very fine to fine roots; gradual 
and smooth boundary; pH-6.12;  

 
Bt1 44-80 Dark red (10 R 3/6 m); clay loam; moderate, coarse 

sub angular blocky; very sticky, plastic and firm; 
common, very fine pores; thick and patchy clay 
cutans on the pore linings; few medium roots; diffused 
and smooth boundary; pH-5.64; 

 
Bt2 80-125+ Dark red (10 R 3/6 m); clay loam; strong, coarse sub 

angular blocky; very sticky, plastic and very firm; thick 
and continuous clay cutans on the ped faces; few 
coarse roots; pH-6.26.  
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Range in characteristics:   The thickness of the solum ranges from 120-135 cm. 
Soil moisture regime is Ustic. The A horizon is 15-30 cm thick. The colour of the 
A horizon is in hue of 7.5 YR or redder with value 4 or more and chroma of 3 to 4 
or more. The texture is sandy loam to loam with sub angular blocky structure. 
The Bt horizon is more than 100 cm thick having clay loam to sandy clay texture. 
Colour ranges from yellowish red to reddish brown in 2.5 YR or redder hue with 
value 3 or less and chroma 4 or more. The Bt horizon have strong, medium and 
coarse sub angular to angular blocky structure. Thin patchy to thick continuous 
clay cutans are common in this horizon. This horizon is underlain by weathered 
granite gneiss parent material. The B.S.R. is 3.8 cm / hr.  
 
Use and vegetation:  These soils are found under dense forest.  Natural 
vegetation comprises Shorea robusta, Diospyros melanoxylon, Terminalia 
tomentosa and Terminalia belerica.  
 
Location:  Village: Kantamandih Tahasil:  Majhgaon 

District: West Singhbhum Profile No.  585 
 
Interpretative Groupings: 
 
Land Capability Subclass - IIe  
Soil Irrigability Class - B 
Land Irrigability Subclass - 2st 
Hydrologic Soil Grouping - C  
Productivity Potential - Good  

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

5 
 

Balia 
 

585 0-16 46 32 22 l 1.60 5.46 0.02 

16-44 44 28 28 cl 1.42 6.12 0.02 

44-80 30 32 38 cl 1.40 5.64 0.03 

80-125+ 30 32 38 cl 1.41 6.26 0.02 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.40  Nil 4.0 0.5 0.22 0.56 9.8 53.9 7.5 215 

0.35 Nil 4.7 0.5 0.22 0.56 10.8 55.4 7.5 225 

0.20 Nil 6.1 0.3 0.28 0.84 12.8 58.8 7.5 230 

0.15 Nil 5.6 2.4 0.36 0.83 16.8 54.7 7.5 225 
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5.3.6 Bankati series (0604040911070501) 
 
Bankati series is a member of clayey, mixed, hyperthermic family of Aquic 
Haplustepts.  Bankati series comprises dark yellowish brown to dark grayish 
brown and olive brown, moderately deep, moderately well drained, moderately 
fine to fine textured soils. They are developed over granitic parent material on 
very gently sloping (1-3%) lower pediplains and valleys in granitic landscape.  
 
Typifying Pedon   Bankati clay loam  
 
Horizon Depth (cm)   Morphological description   
 
Ap 0-10 Dark grayish brown (2.5Y 4/2 M) and light olive brown 

(2.5Y 5/4 D) with yellowish brown (10YR 5/8 M) root 
mottles; clay loam; moderate, medium subangular 
blocky; firm sticky and plastic; many, fine pores; 
many, very fine to fine roots; clear, smooth boundary; 
pH-5.41;  

 
B21 10-24 Dark olive brown (2.5Y 3/3 M) and brown (10YR 4/3 

D) with yellowish brown root mottles; silty clay loam; 
moderate, medium subangular blocky; firm, sticky and 
plastic; many, fine pores; common, fine to medium 
iron-manganese concretions; many, very fine to fine 
roots; clear, smooth boundary; pH-6.76; 

 
B22 24-41 Dark grayish brown (2.5Y 4/2 M) with common, 

medium, distinct yellowish brown (10YR 5/6 M) 
mottles; clay; strong, medium subangular blocky; very 
firm, very sticky and very plastic; many, very fine 
pores; common, fine to medium iron-manganese 
concretions; common, very fine to fine roots; abrupt, 
smooth boundary; pH-7.10; 

 
Cr 41+ Partly weathered and weathered granitic material 

mixed with pebbles, stones and less than 20 per cent 
soil in clayey matrix; massive.  

 
Range in characteristics: The depth of solum ranges from about 35-45 cm.  
The surface horizon is about 10-15 cm thick with colours in hues of 10YR and 
2.5Y and value and chromas of 4 and 2-3, respectively.  The texture is mainly 
clay loam to clay.  The subsurface horizons are 25-35 cm thick with colours in 
same hues as of the surface horizon, values of 3-5 and chromas of 2-4.  The 
texture varies from clay loam to silty clay loam and clay.  The structure is mainly 
moderate to strong, medium subangular blocky throughout the profile.  Yellowish 
brown root mottles / speckles are present throughout the pedon.  Roots are 
uniformly distributed in the profile. These soils remain saturated for more than 30 
consecutive days in normal years. 
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Use and vegetation: These soils are well bunded and cultivated for rice year 
after year with good yields.  The natural vegetation associated comprises 
Madhuca latifolia. Syzygium cumuni, Zizyphus jujuba, Aegle marmelas, 
Calotropis sps., Vitex negundo, Phonix sylvestrics, local weeds and grasses.  
 
Location:  Village: Bankati  Tahasil: Dumaria 

District: East Singhbhum Profile No. 782  
 
Interpretative Groupings: 
 
Land Capability Subclass - IIIws  
Soil Irrigability Class - C 
Land Irrigability Subclass - 3sd  
Hydrologic Soil Grouping - C  
Productivity Potential - Moderate  

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

6 
 

Bankati 
 

782 0-10 32 33 35 cl 1.54 5.41 0.15 

10-24 12 53 35 sicl 1.53 6.76 0.05 

24-41 20 25 55 c 1.45 7.10 0.06 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

1.2 Nil 9.0 2.0 0.5 0.2 24 49 5 185 

0.6 Nil 12.4 1.6 0.5 0.1 24 61 6 70 

0.4 Nil 15.6 1.4 0.4 0.1 28 63 5 55 
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5.3.7 Bankau series (0103070412070502) 
 
Bankau series is a member of fine mixed, hyperthermic family of Typic 
Rhodustalfs.  Bankau comprises dusky red to yellowish red, deep to very deep, 
well drained, silty clay loam soils.  They are developed on very gently to gently 
sloping (1-5%) pediplains and valleys in metasediment, shale and banded 
haematite-quartzite landscapes.  
 
Typifying Pedon   Bankau silty clay loam 
 
Horizon Depth (cm)   Morphological description   
 
A 0-10 Dusky red (2.5YR 3/4 and 4/4 D); silty clay loam; 

moderate, medium subangular blocky; firm, sticky and 
plastic; many, fine pores; many, very fine to fine roots; 
gradual, smooth boundary; pH-6.05; 

 
B1 10-24 Dusky red (2.5YR 3/4 M and 4/4 D); silty clay loam; 

moderate, medium subangular blocky; firm, sticky and 
plastic; many, fine pores; many, very fine and medium 
roots; diffuse, smooth boundary; pH-6.41; 

 
B21t 24-52 Dusky red (2.5YR 3/4 M) and dark red (2.5YR 4/6 D); 

silty clay; strong, medium subangular blocky; very 
firm, very sticky and very plastic; many, very fine 
pores; thin patchy clay cutans on ped faces; many, 
very fine and medium roots; diffuse, smooth 
boundary; pH-6.44; 

 
B22t 52-103+ Dusky red (2.5 YR 3/4 M) and dark red (2.5YR 3/6 D) 

clay; strong, medium subangular blocky; very firm, 
very sticky and very plastic; many, very fine pores; 
thin-thick patchy clay cutans on ped faces; common, 
fine to medium iron-manganese concretions; 
common, fine and medium roots; pH-6.16. 

     
Range in characteristics:  The solum thickness ranges from 90-105 cm.  The A 
horizon ranges from 10-20 cm thick with 2.5YR and 5YR hues with values and 
chromas of 3-4 and 4-6 respectively.  The surface soil texture varies form sandy 
clay loam to silty clay loam.  The subsurface horizons are about 70-90 cm thick 
with colours predominantly in hue of 2.5YR with value of 3 or less and chromas 
of 4-8.  The texture varies from silty clay loam to silty clay and clay with distinct 
illuviation of clay as evidenced by the presence of thin to thick clay cutans on ped 
faces.  The structure varies from moderate to strong, medium subangular blocky.  
The roots are uniformly distributed throughout the pedon.  Ferromanganese 
concretions  are  found  in lower horizons. The C horizon occurs at a depth of 90- 
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110 cm from the surface and comprises weathered to semi-weathered rock 
materials mixed with some soil in clayey matrix.   
 
Use and vegetation: These soils are normally found under open to moderately 
dense forest.  They are also found under culturable wastelands used for locally 
grazing or under Eucalyptus plantation and rainfed crops at places.  The natural 
vegetation consists of Madhuca latifolia, Diospyros melanoxylon, Vitex negundo, 
Butea monosperma, Syzygium cumuni, Azadirachta indica, Lantana camera and 
Needle grasses.  
 
Location:  Village: Bankau   Tahasil: Chaibasa  

District: West Singhbhum Profile No.  280 
 
Interpretative Groupings: 
 
Land Capability Subclass - IIes  
Soil Irrigability Class - B  
Land Irrigability Subclass - 2s  
Hydrologic Soil Grouping - C  
Productivity Potential - Moderate  

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

7 
 

Bankau 
 

280 0-10 15 50 35 sicl 1.54 6.05 0.10 

10-24 20 45 35 sicl 1.54 6.41 0.03 

24-52 10 44 46 sic 1.54 6.44 0.02 

52-103+ 15 39 46 c 1.53 6.16 0.03 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.40 Nil 10.0 3.0 0.4 0.2 27 50 4 155 

1.20 Nil 7.0 5.0 0.4 Nil 23 54 12 45 

0.40 Nil 10.0 4.0 0.4 Nil 26 55 14 40 

0.15 Nil 7.0 6.0 0.4 0.03 26 52 14 35 
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5.3.8 Banshidharpur series (0604040512010502) 
 
Banshidharpur series is a member of fine, montmorilonitic, hyperthermic family of 
Vertic Haplustepts.  Banshidharpur series comprises brown to yellowish brown 
and light olive brown, very deep, moderately well drained, calcareous silty clays.  
They are developed over old alluvium on very gently sloping (1-3%) alluvial 
plains.   
 
Typifying Pedon    Banshidharpur clay  
 
Horizon Depth (cm)   Morphological description   
 
Ap 0-18 Dark yellowish brown (10YR 4/4 M); clay; strong, 

medium subangular blocky; firm, sticky and plastic; 
many, very fine pores; many, fine to medium calcium 
concretions; about 1 cm wide vertical cracks; 
common, fine to medium roots; slight to strong 
effervescence on calcium concretions; clear, smooth 
boundary; pH-7.70; 

 
B21 18-40 Light olive brown (2.5Y 5/3 M); clay; strong, medium 

subangular blocky; very firm, very sticky and very 
plastic; many, very fine pores; common, fine to 
medium calcium concretions; shiny pressure faces; 
about 1 cm wide vertical cracks; common, fine to 
medium roots; slight to strong effervescence; on 
calcium concretions; diffuse, smooth boundary;          
pH-8.33; 

 
B22 40-65 Light olive brown (2.5 Y 5/3 M); clay; strong, coarse 

angular blocky; extremely firm, very sticky and very 
plastic; many, very fine pores; few, fine calcium 
concretions; shiny pressure faces; few fine roots;  
slight to strong effervescence; diffuse, smooth 
boundary; pH-8.40; 

 
B23 65-105+ Light olive brown (2.5Y 5/3 M) clay; strong, coarse 

angular blocky; extremely firm, very sticky and very 
plastic; many, very fine pores; few, fine calcium 
concretions; shiny pressure faces and distinct 
slickensides; slight to strong effervescence; pH-8.53. 

 
Range in characteristics:   The solum thickness is more than 100 cm.  The Ap 
horizon is 12-18 cm thick with colours in hues of 10YR and 2.5Y with values of  
4-5 and chromas of 3-4, respectively.  The texture of surface horizon is mainly 
silty clay to clay.  The thickness of subsurface horizons is more than 90 cm with 
colours in same hues as of the surface horizon but values of 3-5 and chromas of 
2-4.  The  soil  texture  is  predominantly  clay.  The  structure grades from strong  
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medium   subangular   blocky  to  strong  coarse  angular blocky.  Shiny pressure  
faces and weakly developed slickensides appear below 12-18 cm from the 
surface. About 1 cm wide vertical cracks occur on surface and continue up to 
about 40 cm below.  Calcium concretions are found spread over the surface and 
in the profile but soil give effervescence below 40 cm depth from the surface.  
Gilgai micro-relief is found in uncultivated soils whereas sink holes are common 
on cultivated soils.   
 
Use and vegetation:  These soils are mostly used for rainfed rice and pulses.  
At places they are also found under wasteland and scrub (mainly acacia sps).  
The natural vegetation consists of Acacia arabica, Azadirachta indica, Zizyphus 
jujuba, Lantana camera and Calotropis.  
 
Location:  Village: Asanbani   Tahasil:  Baharagora 

District:  East Singhbhum  Profile No.  909  
 
Interpretative Groupings: 
 
Land Capability Subclass -  IIes 
Soil Irrigability Class -  B 
Land Irrigability Subclass -  2sd 
Hydrologic Soil Grouping -  D 
Productivity Potential -  High 
 

Analytical Data 
 

 
Sl. No. 

 
Soil series 

 
Profile 

No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water 
suspension 

 

8 
 

Banshidharpur 
 

909 0-18 15 30 55 c 1.60 7.70 0.23 

18-40 15 30 55 c 1.65 8.33 0.10 

40-65 25 20 55 c 1.60 8.40 0.13 

65-105 10 35 55 c 1.58 8.53 0.11 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

1.1 - 20.4 8.6 0.6 0.6 43 70 4 620 

0.4 - 24.4 10.8 0.5 0.2 45 80 5 245 

0.2 3 21.2 11.2 0.4 0.3 41 81 3 340 

0.2 - 11.0 22.0 0.4 0.3 41 82 2 280 
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5.3.9 Bara Nanda series (0604041010070501) 
 
Bara Nanda series is a member of fine silty, mixed hyperthermic family of 
Oxyaquic Haplustepts.  Bara Nanda soils are reddish yellow to yellowish red, 
deep, moderately well drained, silty clay loams.  They are developed over 
alluvial-colluvial material derived from complex parent material on very gently to 
gently sloping (1-5%) pediplains in sandstone- shale – metasediment and 
banded haematite quartzitic landscapes.  
 
Typifying Pedon    Bara Nanda silty clay loam 
 
Horizon Depth (cm)   Morphological description   
 
Ap 0-9 Yellowish red (5YR 4/6); silty clay loam; moderate, 

medium subangular blocky; firm, sticky and plastic; 
many, fine pores; many, very fine to fine roots; clear, 
smooth boundary; pH-5.83; 

 
A12 9-33 Reddish brown (5YR 4/4 M); with few, fine, faint dark 

reddish brown (5YR 3/4M) mottles; silty clay loam; 
moderate, medium subangular blocky; firm, sticky and 
plastic; many, fine pores; few, fine iron-manganese 
concretions; many, very fine to fine roots; clear, 
smooth boundary; pH-5.64; 

 
B11 33-54 Yellowish red (5YR 4/6 M) with common, fine, distinct 

brown (7.5YR 5/3 M) mottles; silty clay loam; strong, 
medium subangular blocky; very firm, sticky and 
plastic; many, very fine pores; common, fine to 
medium iron-manganese concretion; common, very 
fine to fine roots; diffuse, smooth boundary;             
pH-5.89; 

 
B12 54-83 Yellowish red (5YR 4/6 M) with common, fine, faint, 

reddish brown (5YR 4/3 M) mottles; silty clay loam, 
moderate, medium subangular blocky; firm sticky and 
plastic; many, very fine pores; common, fine to 
medium, iron-manganese concretions; common, very 
fine to fine roots; clear, smooth boundary; pH-6.63; 

 
Cr 83+ Weathered and semi-weathered; yellowish red; 

sandstone-shale material with about 20-25 per cent 
soil in clayey matrix; massive.  

 
Range in characteristics: The soil depth ranges from about 60-85 cm.  The 
thickness of Ap horizon ranges from about 9-15 cm with colours mainly in 7.5, 
5YR hues and value of 4 and chroma of 6.  The subsurface horizon ranges from 
40-75 cm  in  thickness  with  colours in same hue as of the surface horizon and  
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values and chromas of 4-5 and 6-8, respectively.  The soil texture is silty clay 
loam to silty clay throughout the profile.  The structure varies from moderate to 
strong, medium subangular blocky.  Brown to reddish brown root spackles and 
mottles are invariably present throughout the pedon.  The C horizon is thicker 
and comprises semi-weathered and weathered sandstone-shale-metasediment-
banded haematite quartzitic material mixed with cherts, stones and some soil in 
loamy / clayey matrix; very fine and fine roots are well distributed throughout the 
profile.  These soils remain saturated for more than 30 cumulative days in normal 
years.   
  
Use and vegetation: These soils are well bunded, well managed and mainly rice 
is taken year after year.  Natural vegetation associated with these soils 
comprises Shorea robusta, Syzygium cumuni, Butea monosperma, local grasses 
and weeds.  
   
Location:  Village: Bara Nanda  Tahasil: Jaganathpur 

District: West Singhbhum Profile No.  403A 
 
Interpretative Groupings: 
 
Land Capability Subclass - IIs  
Soil Irrigability Class - B 
Land Irrigability Subclass - 2sd  
Hydrologic Soil Grouping - C  
Productivity Potential - Moderate 

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

9 
 

Bara Nanda 
  

 

403A 0-9 12 60 28 sicl 1.45 5.83 0.05 

9-33 5 60 35 sicl 1.44 5.64 0.04 

33-54 10 55 35 sicl 1.50 5.89 0.05 

54-83 25 50 25 sicl 1.50 6.63 0.03 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.4 Nil 6.0 1.5 0.4 0.2 16 51 3 160 

0.3 Nil 6.0 1.0 0.4 0.1 17 44 4 82 

0.2 Nil 6.8 1.5 0.4 0.1 18 49 3 80 

- Nil 7.0 2.0 0.4 0.1 16 59 8 130 
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5.3.10 Bathantoli series (0103082108070501) 
 
Bathantoli series is a member of fine loamy, mixed, hyperthermic Ultic 
Haplustalfs. It comprises deep, fine loamy soils having strong brown, medium 
acidic sandy loam A horizon and yellowish red and strong brown, slightly acidic 
to neutral sandy clay loam to clay loam Bt horizons underlain by weathered 
granite gneiss parent material. These soils are found to occur on very gently to 
gently sloping convex uplands on plateau plain. They are moderately eroded, 
well drained with moderate permeability yielding high run off.  
 
They have good available moisture. These soils are medium to slightly acidic in 
reaction. Its fertility status is medium due to medium available Potassium, 
medium organic matter and nitrogen and normal micro-nutrient contents but have 
low available phosphorus. These are occasionally covered with dense mixed 
deciduous forest vegetation, otherwise they are cultivated for a number of 
agricultural crops.  
 
Bathantoli series is mostly terraced and well bunded for the cultivation of a 
number of climatically adopted crops and found occurring in association with 
Pipradih and Majhauli soil series on upper toe slopes.  
 
Typifying Pedon    Bathantoli Sandy loam (Native vegetation)  
 
Horizon Depth (cm)   Morphological description   
 
A 0-17 Strong brown (7.5 YR 4/6 – m); sandy loam; 

moderate medium, sub-angular blocky; slightly sticky, 
non plastic and friable; few very fine to fine gravelly 
and stony nature coarse fragments; many very fine to 
fine pores; plenty very fine roots; clear and smooth 
lower boundary; pH-5.70;  

 
Bt1 17-31 Strong brown (7.5 YR 4/6 –m); sandy clay loam; 

strong, coarse sub-angular blocky; sticky, plastic and 
firm; very fine few gravelly and stony coarse 
fragments; many fine to medium and coarse pores; 
thick and patchy clay cutans in pores; few fine roots; 
gradual and smooth lower boundary; pH-6.00;  

 
Bt2 31-71 Yellowish red (5 YR 4/6 –m); clay loam; strong, 

coarse sub-angular blocky; very sticky, plastic and 
firm; very fine to fine few gravelly and stony coarse 
fragments; many, very fine to fine pores; thick and 
continuous clay cutans on ped faces; few fine roots; 
abrupt and smooth lower boundary; pH-6.60;  

 
C 71-105+ Weathered parent material of granite gneiss origin.   
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Range in characteristics: Solum depth ranges from 70-90 cm. Soil moisture 
regime is Ustic. Texture in surface horizon ranges from loamy sand to sandy 
loam and that in sub-surface from sandy clay loam to clay loam. Soil colour 
varies from brown to strong brown in the surface in hues of 7.5 YR to 10YR with 
both values and chromas of 4-6 where as reddish brown to yellowish red in the 
sub-surface horizons in hues of 7.5 YR to 5 YR having values of 4 to 7 and 
chromas 6 to 8. The soil structure varies from weak, fine to strong coarse sub-
angular blocky. The coarse fragments of gravelly and stony nature varies from 5 
to 15 %. The BIR is 3.2 cm/hr.  
 
Use and vegetation: These soils are normally bunded and used for rice 
cultivation year after year.  The natural vegetation associated with these soils 
comprises Acacia arabica, Azadirachta indica, Butea monosperma, Phonix 
sylvestries, Ipomoea carnia, Syzygium cumuni, Pongamia glabra and local 
weeds and grasses.  
 
Location:  Village: Pasubera  Tahasil: Chaibasa  

District: West Singhbhum Profile No.  511 
 
Interpretative Groupings: 
 
Land Capability Subclass - IIIes 
Soil Irrigability Class - C  
Land Irrigability Subclass - 4st  
Hydrologic Soil Grouping - C  
Productivity Potential - Moderate  
 

Analytical Data 
 

 
Sl. No. 

 
Soil series 

 
Profile 

No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil reaction 
(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

10 
 

Bathantoli 
 

511 0-17 65.40 19.6 15 sl 1.50 5.70 0.06 

17-31 52.20 24.1 23.7 scl 1.46 6.00 0.03 

31-71 39.80 25.1 35.10 cl 1.45 6.60 0.03 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.67 Nil 3.0 1.0 0.42 0.60 12.4 40.5 10.0 200 

0.42 Nil 3.0 1.1 0.44 0.48 13.4 37.5 10.0 200 

0.25 Nil 4.6 1.5 0.53 0.57 16.2 44.4 7.5 180 
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5.3.11 Bendukani series (0405041403070503) 
 
Bendukani series is a member of loamy-skeletal, mixed, hyperthermic family of 
Typic Ustorthents.  Bendukani series comprises brown to dark brown and strong 
brown to reddish brown, yellowish red and dark red, shallow, well drained, 
moderately coarse to moderately fine textured gravelly soils. They are developed 
on gently to moderately sloping (3-10%) pediments, foot hill slopes and mounds 
in varied geologic landscapes.  
  
Typifying Pedon   Bendukani gravelly sandy clay loam 
 
Horizon Depth (cm)   Morphological description   
 
A11 0-11 Dark brown (7.5YR 3/2 M); gravelly sandy clay loam 

with about 50 per cent gravels (by volume); weak, 
medium subangular blocky; firm sticky and slightly 
plastic; common, fine pores; many, very fine to fine 
roots; clear, broken boundary; pH-6.22; 

 
A12 11-21 Brown (7.5YR 4/3 M); gravelly sandy clay loam with 

about 60 per cent gravels (by volume); weak medium, 
subangular blocky; firm, sticky and slightly plastic; 
many, very fine and common, medium roots; clear, 
broken boundary; pH-6.10; 

 
Cr 21-55+ Brownish coloured semi-weathered and weathered 

quartzitic material mixed with pebbles, stones and 
about 20 per cent soil in loamy matrix; a few, fine and 
medium roots.  

 
Range in characteristics:  The soil depth ranges from about 11 to 23 cm with 
colours in hues of 10YR, 7.5YR, 5YR and 2.5YR and values and chromas of 3-5 
and 2-8, respectively.  The soil texture varies from gravelly sandy loam to 
gravelly sandy clay loam and gravelly clay loam. The C horizon is thicker and 
comprises gravels, pebbles and stones of quartzite / metasediment / mica schist / 
basic rock with about 20 per cent soil in loamy matrix and normally occurs at a 
depth of about 11-23 cm from the surface, extending downwards up to over 100 
cm depth.  Gravels, pebbles, stones and boulders are observed on the surface 
and in the profile.  Roots are uniformly distributed throughout the pedon.  
  
Use and vegetation:  These soils are normally found under wastelands locally 
used for grazing purpose.  They are also found at places under scrub forests and 
Eucalyptus plantations. The natural vegetation consists of Shorea robusta, 
Anogeissus latifolia, Diospyros melanoxylon, Madhuca latifolia, Butea 
monosperma, Zyziphus jujuba, Schleichera trijuga, Lantana camera, etc.  
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Location:  Village: Keragsol  Tahasil: Dhalbhumgarh 
District: East Singhbhum Profile No.  834 

 
Interpretative Groupings: 
 
Land Capability Subclass - IVes  
Soil Irrigability Class - D  
Land Irrigability Subclass - 4st 
Hydrologic Soil Grouping - C  
Productivity Potential - Poor 

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

11 
 

Bendukani 
 

834 0-11 70 5 25 scl 1.66 6.22 0.07 

11-21 75 5 20 scl 1.60 6.10 0.05 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

1.3 Nil 4.8 1.6 0.5 0.3 13 55 3 270 

1.0 Nil 3.2 0.8 0.4 0.2 9 51 5 155 
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5.3.12 Bhilaipahari series (0604042308070503) 
 
Bhilaipahari series is a member of fine loamy, mixed, hyperthermic family of 
Typic Haplustepts.  Bhilaipahari comprises brown to yellowish brown and 
brownish yellow, very deep, well to moderately well drained, moderately fine 
textured soils.  They are developed in a landscape of metasediments on very 
gently to gently sloping (1-5%) pediplains.  
 
Typifying Pedon    Bhilaipahari silty clay loam  
 
Horizon Depth (cm)   Morphological description   
 
Ap 0-18 Brown (10YR 5/3 M) and pale brown (10YR 6/3 D) 

with few, fine, distinct, strong brown (7.5YR 5/6 M) 
root mottles; silty clay loam; moderate, medium 
subangular blocky; firm, sticky and plastic; many, fine 
pores; many very fine to fine roots; clear, smooth 
boundary; pH-5.80; 

  
B21 18-35 Yellowish brown (10YR 5/4 M) with many, medium 

distinct strong brown (7.5YR 5/6 M) mottles; clay 
loam; strong, medium subangular blocky; firm, sticky 
and plastic; many, very fine pores, common, very fine 
to fine roots; gradual, smooth boundary; pH-7.10; 

 
B22 35-52 Olive yellow (2.5Y 6/6 M) with many, medium 

prominent strong brown (7.5YR 5/6 M) mottles; clay 
loam; strong, medium subangular blocky; very firm, 
very sticky and very plastic; many, very fine pores; 
few, very fine iron-manganese concretions; few, very 
fine roots; diffuse, smooth boundary; pH-7.30; 

 
B23 52-105 Olive yellow (2.5Y 6/6 M) with many, medium, 

prominent, strong brown (7.5 YR 5/6 M) mottles; clay 
loam; strong, medium subangular blocky; very firm, 
very sticky and very plastic; many, very fine pores; 
few, very fine, soft iron-manganese concretions; a 
few, very fine rootlets; clear, smooth boundary;        
pH-7.70; 

 
Cr 105+ Colluvial gravels, pebbles of metasediment and mixed 

with some soil in loamy / clayey matrix.  
 
Range in characteristics:   The soil solum is more than 100 cm thick.  The Ap 
horizon is about 18-20 cm thick with colours mainly in hue of 10YR with values of 
5-6 and chromas of 3-6.  The subsoil horizons are about 90 cm in thickness with 
colours in 10YR and 2.5Y with values of 5-6 and chromas of 4-6.  The texture is 
silty  clay  loam  to clay loam throughout the profile.  The structure is moderate to  
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strong, medium subangular blocky. The C horizon comprising colluvial material 
with some soil normally occurs below 100 cm from the surface. Strong brown 
mottles are normally found throughout the pedon.  Roots are uniformly distributed 
throughout.  Scattered quartzitic-metasedimentary stones and boulders are found 
over the surface.    
 
Use and vegetation:  These soils are normally bunded and used for rice 
cultivation.  Natural vegetation comprises Acacia arabica, Azadirachta indica, 
Zizyphus jujuba, Albizia lebbeck, Vitex negundo, Schleichera trijuga, Lantana 
camera and local weeds and grasses.  
 
Location:  Village: Bhilaipahari   Tahasil: Jamshedpur 

District: East Singhbhum   Profile No.  689 
 
Interpretative Groupings: 
 
Land Capability Subclass - IIe   
Soil Irrigability Class - B  
Land Irrigability Subclass - 2st  
Hydrologic Soil Grouping - C  
Productivity Potential - High  

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

12 
 

Bhilaipahari
  

 

689 0-18 15 55 30 sicl 1.56 5.80 0.07 

18-35 32 33 35 cl 1.55 7.10 0.03 

35-52 20 48 32 cl 1.50 7.30 0.02 

52-105 30 36 34 cl 1.48 7.70 0.03 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

1.1 Nil 8.0 1.4 0.6 - 20 50 12 45 

0.3 Nil 9.1 2.4 0.4 0.1 19 63 12 20 

0.1 Nil 7.6 2.9 0.5 - 17 65 11 15 

- Nil 8.0 2.4 0.6 - 16 69 12 30 
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5.3.13 Bonta series (0604042111070502) 
 
Bonta series is a member of clayey, mixed, hyperthermic family of Dystric 
Haplustepts.  Bonta series comprises brown to reddish brown and dark reddish 
brown, moderately deep, well drained, fine textured, stony and rocky soils 
developed on steep to very steep hills slopes with slopes of 15-35 per cent and 
more in metasedimentary landscapes.  
 
Typifying Pedon  Bonta clay loam  
 
Horizon Depth (cm)   Morphological description   
 
A 0-18 Reddish brown (5YR 4/4 M) and yellowish red (5YR 

5/6 D); clay loam; moderate, medium subangular 
blocky; firm, sticky and plastic; many, fine pores; 
many, fine, medium and coarse roots; clear, broken 
boundary; pH-6.32; 

 
B 18-45 Dark reddish brown (5YR 3/4 M) and yellowish red 

(5YR 4/6 D); clay loam; strong, medium subangular 
blocky; very firm, sticky and plastic; many, very fine 
pores; many, fine, medium and coarse roots; clear, 
broken boundary; pH-6.15; 

 
Cr 45-55+ Dark reddish brown; weathered and semi-weathered 

metasedimentary material mixed with pebbles, stones 
and about 20-25% soil in clayey matrix; massive; 
common, fine and medium roots.  

 
Range in characteristics: Soil depth ranges from about 45-48 cm.  The surface 
horizon is about 18 cm thick with colours in 7.5YR and 5YR hues and both the 
values and chromas of 3-4.  The subsurface horizon is about 27-30 cm thick with 
colours in same hues as of the surface horizon but value of 4 and chroma of 3.  
The texture is clay loam to silty clay loam throughout the profile.  The structure 
varies from moderate to strong, medium subangular blocky.  The C horizon is 
thicker and composed of pebbles, stones and some soil. It normally occurs at a 
depth of about 45 cm from the surface and continues up to over 60-70 cm below.  
The soil surface is severely stony, bouldery and moderately rocky but the 
textures are not gravelly and the soils are not skeletal.  Many quartz pebbles are 
also found spread over these soils.  
 
Use and vegetation: These soils are found under fully stocked mixed dense 
forests. Common species are Anogeissus latifolia, Terminalia tomentosa, 
Diospyros melanoxylon, Buchanania latifolia, Salmalia malabaricum, 
Dendrocalamus strictus, Adina cardifolia, Lantana camera, etc.  
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Location:  Village: Bonta P. F.    Tahasil: Patamda 
District: East Singhbhum  Profile No. 697A 

 
Interpretative Groupings: 
 
Land Capability Subclass - VIIes   
Soil Irrigability Class -  E 
Land Irrigability Subclass -  6st 
Hydrologic Soil Grouping -  C 
Productivity Potential -  Unsuitable 

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

13 
 

Bonta 
 

697A 0-18 25 42 33 cl 1.50 6.32 0.06 

18-45 29 35 36 cl 1.48 6.15 0.02 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

1.0 Nil 5.0 0.8 0.4 0.3 18 36 3 365 

0.7 Nil 8.0 0.4 0.4 0.2 18 50 6 245 
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5.3.15 Chaibasa series (0405040206070505) 
 
Chaibasa series is a member of loamy, mixed, hyperthermic family of Lithic 
Ustorthents.  Chaibasa soils are yellowish brown to light olive brown and dark 
grayish brown, very shallow to shallow, excessively drained, sandy clay loam to 
clay loam.  They are developed over sandstone parent material on very gently 
sloping (1-3%) pediments / pediplains.  
 
Typifying Pedon   Chaibasa clay loam  
 
Horizon Depth (cm)   Morphological description   
 
Ap 0-8 Yellowish brown (10YR 5/4 M); clay loam; moderate, 

medium subangular blocky; firm, sticky and plastic; 
many, fine pores; many very fine to fine roots; clear, 
smooth boundary; pH-5.49; 

 
Cr 8-30 Yellowish brown; semi-weathered and weathered 

sandstone material and some soil; a few very fine 
roots; abrupt, smooth boundary;  

 
R 30+ Hard and compact ferruginous sandstone.  
 
Range in characteristics: The soil solum is thinner and ranges from about 8-20 
cm with colours mainly in hues of 10YR and 2.5Y with values and chromas of 4-5 
and 2-4, respectively.  The soil texture varies from sandy clay loam to clay loam 
and silty clay loam.  The C horizon is thinner of about 8-20 cm comprising semi-
weathered and weathered sandstone material mixed with some soil followed by 
hard fractured / compact sandstone sheet rock.  Root speckles are present in the 
profile and the roots are uniformly distributed.  
  
Use and vegetation: These soils are partly bunded and cultivated for short 
duration of rice, pulses, vegetables and lesser millets under rainfed condition.  
The natural vegetation associated with these soils comprises Diospyros 
melanoxylon, Lantana camera, Bombax mori, local grasses and weeds.  
 
Location:  Village: Chaibasa  Tahasil: Chaibasa 

District: West Singhbhum Profile No. 489 
 
Interpretative Groupings: 
 
Land Capability Subclass - VIes  
Soil Irrigability Class - E 
Land Irrigability Subclass - 6st  
Hydrologic Soil Grouping - D 
Productivity Potential - Unsuitable  
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Analytical Data 
 

 
Sl. No. 

 
Soil series 

 
Profile 

No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 

15 
 
Chaibasa 

 
489 0-8 35 33 32 cl 1.55 5.49 0.20 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.6 
 

Nil 
 

6.5 1.5 0.4 0.1 18 47 3 145 
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5.3.16 Chakuliya series (0103061808070501) 
 
Chakuliya series is a member of fine loamy, mixed, hyperthermic family of 
Rhodic Paleustalfs. Chakuliya soils are strong brown to yellowish red and reddish 
yellow, very deep, well drained, sandy loam to sandy clay loams.  They are 
developed over lateritic parent material on very gently sloping (1-3%) pediplains 
in lateritic landscape.   
 
Typifying Pedon    Chakuliya sandy loam 
 
Horizon Depth (cm)   Morphological description   
 
A 0-14 Strong brown (7.5YR 4/6 M); sandy loam; weak, 

medium subangular blocky; friable slightly sticky and 
non-plastic; common, medium pores; many, very fine 
to fine roots; clear, smooth boundary; pH-5.13; 

 
B21 14-28 Yellowish red (5YR 4/6 M); clay loam; moderate, 

medium subangular blocky; firm, sticky and plastic; 
many, fine pores; few, very fine to fine roots; clear, 
smooth boundary; pH-5.44; 

 
B22t 28-70 Dark red (2.5YR 3/6 M); clay loam; strong, medium 

subangular blocky; firm, sticky and plastic; many, very 
fine pores; thin patchy clay cutans on ped faces; few, 
fine roots; gradual, smooth boundary; pH-5.57; 

 
B23t 70-105+ Red (2.5YR 5/8 M); clay; strong, medium subangular 

blocky; very firm, very sticky and very plastic; many, 
fine pores; thick patchy clay cutans on ped faces; few, 
fine roots; pH-5.76.  

  
Range in characteristics:   The soil depth exceeds 105 cm.  The surface 
horizon is 14-16 cm thick with colours in 7.5YR and 5YR hues and values and 
chroma of 4-6 and 6, respectively. The texture of surface soil varies from sandy 
loam to sandy clay loam. The subsurface horizons are more than 90 cm thick 
with colours predominantly in hue of 2.5YR and values and chromas of 3-4 and 
4-8, respectively. The texture varies from sandy clay loam to clay loam and 
gravelly clay to clay with clay illuviation as evidenced by the presence of clay 
cutans on ped faces.  The structure varies from weak, fine to strong, medium 
subangular blocky.  Very fine to fine roots are uniformly distributed throughout 
the pedon.  
 
Use and vegetation:  These soils are mainly found under scrub to moderately 
dense forests and Eucalyptus plantations.  Natural vegetation consists of Shorea 
robusta, Diospyros melanoxylon, Kurchi and Needle grass.  
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Location:  Village: Chakuliya   Tahasil: Chakuliya 
District: East Singhbhum   Profile No.  920 

 
Interpretative Groupings: 
 
Land Capability Subclass - IIIes  
Soil Irrigability Class - C  
Land Irrigability Subclass - 3s  
Hydrologic Soil Grouping - C 
Productivity Potential - Moderate 

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

16 
 

Chakuliya 
 

920 0-14 80 10 10 sl 1.14 5.13 0.06 

14-28 58 12 30 scl 1.39 5.44 0.04 

28-70 30 35 35 cl 1.50 5.57 0.02 

70-105 28 30 42 c 1.60 5.76 0.02 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.7 Nil 2.5 0.2 0.2 0.1 7 43 4 115 

- Nil 9.2 3.6 0.3 0.1 28 47 5 100 

0.1 Nil 8.2 0.8 0.4 0.2 21 46 12 90 

0.3 Nil 8.0 1.4 0.4 0.2 20 50 4 100 
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5.3.17 Chasnala series (0604030507070501) 
 
Chasnala series is a member of coarse loamy, mixed, hyperthermic family of 
Fluventic Dystrustepts.  Chasnala soils are dark yellowish brown, very deep, well 
to somewhat excessively drained sandy loam to loamy sands of transported 
nature.  They are developed over alluvial-colluvial material on very gently to 
gently sloping (1-5%) stream / river banks on metasediment and granitic 
landscapes.  
  
Typifying Pedon    Chasnala loamy sand  
 
Horizon Depth (cm)   Morphological description   
 
A 0-15 Dark yellowish brown (10YR 3/4 M and 4/4 D); loamy 

sand; single grain; loose, non-sticky and non-plastic; 
few, coarse pores; common, very fine to fine roots; 
clear, smooth boundary; pH-6.34; 

  
AB 15-36 Dark brown (7.5YR 3/3 M) and  brown (7.5YR 4/3 D); 

sandy loam; weak, fine subangular blocky to granular; 
friable, slightly sticky and non-plastic; common, 
medium pores; common, fine to medium roots; 
abrupt; smooth boundary; pH-6.12; 

 
A11 36-70 Dark brown (7.5YR 3/3 M) and brown (7.5YR 4/4 D); 

sand; single grain; loose, non-sticky and non-plastic; 
few, coarse pores; few, fine to medium roots; abrupt, 
smooth boundary; pH-6.43; 

 
A12 70-120+ Dark brown (7.5YR 3/4 M) and brown (7.5YR 4/4 D); 

loamy sand; single grain; very friable, non-sticky and 
non-plastic; few, coarse pores; few, rootlets;               
pH-6.48.  

 
Range in characteristics:  The depth of soil exceeds 120 cm.  The A horizon 
ranges from 12-15 cm thick with colours mainly in 10YR hue and values and 
chroma of 3-4 and 4, respectively.  The subsoil layers are 95-110 cm in thickness 
with colours in 7.5YR and 10YR hues and values of 3-5 and chromas of 3-4.  The 
texture is loamy sand to sandy loam followed by sand.  The structure is weak, 
fine subangular blocky and single grain.  The roots are uniformly distributed in 
the profile.  The soil profile shows stratifications with abrupt boundaries in lower 
layers.  These soils are susceptible to annual flood hazards.  
 
Use and vegetation:  These soils are found under waste and grazing lands with 
scrub and bushy vegetations.  Natural vegetation consists of Syzygium cumuni, 
Lantana camera, Ipomoea carnia and Kurchi.  
 
Location:  Village: Chasnala   Tahasil: Mushabani 

District: East Singhbhum   Profile No.  757 
 - 72 - 



Interpretative Groupings: 
 
Land Capability Subclass - IVes   
Soil Irrigability Class - D  
Land Irrigability Subclass - 4st  
Hydrologic Soil Grouping - A  
Productivity Potential - Poor  

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

17 
 

Chasnala 
 

757 0-15 81 7 12 ls 1.45 6.34 0.03 

15-36 79 5 16 sl 1.53 6.12 0.03 

36-70 92 3 5 s 1.50 6.43 0.02 

70-120+ 85 6 9 ls 1.40 6.48 0.03 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.9 - 3.4 1.2 0.5 0.2 9 59 2 185 

0.7 - 4.2 0.8 0.5 0.1 10 56 1 100 

0.4 - 1.4 0.5 0.2 0.1 4 55 1 100 

0.4 - 3.4 0.6 0.5 0.1 8 58 1 75 
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5.3.19 Churda series (0604041012070503) 
 
Churda series is a member of fine, mixed, hyperthermic family of Oxyaquic 
Haplustepts.  These are brown to yellowish brown, very deep, moderately well to 
somewhat imperfectly drained, fine textured soils. They are developed locally 
over alluvial material on level to very gently sloping (1-3%) valleys within 
pediplains.  
 
Typifying Pedon    Churda sandy clay loam 
 
Horizon Depth (cm)   Morphological description   
 
Ap 0-20 Brown (10YR 4/3 M) and light yellowish brown (10YR 

6/4 D) with many, fine distinct, brown (7.5YR 4/4 M) 
root mottles; sandy clay loam; moderate, medium 
subangular blocky; firm, sticky and plastic; many, fine 
pores; many, very fine to fine roots; clear, smooth 
boundary; pH-5.70; 

 
B21 20-55 Light olive brown (2.5Y 5/3 M) with few, fine 

prominent brown (7.5YR 4/4 M) mottles; clay; strong, 
medium subangular blocky; very firm, very sticky and 
very plastic; many, very fine pores; common, very fine 
roots; gradual, smooth boundary; pH-7.10; 

 
B22 55-105+ Olive brown (2.5Y 4/3 M) with few, fine prominent 

brown (7.5YR 4/4) mottles; silty clay; strong, medium 
angular blocky; very firm, very sticky and very plastic; 
many, very fine pores; few, very fine roots; pH-7.40.  

  
Range in characteristics:   The soil solum is more than 105 cm.  The surface 
horizon is about 18-20 cm thick with colours are mainly in hue of 10YR with 
values and chromas of 4-5 and 3-4, respectively.  The surface soil texture is 
sandy clay loam to clay loam.  The subsoil horizons are about 85-90 cm in 
thickness.  The colours are in 10YR and 2.5Y hues with values and chromas of 
4-5 and 3-4, respectively.   The texture varies from silty clay loam to silty clay and 
clay.  The structure is moderate to strong, medium subangular blocky to angular 
blocky.  Brown mottles are present throughout the pedon. Roots are well 
distributed throughout the profile.  These soils remain saturated with water more 
than 30 cumulative days in normal years.  
 
Use and vegetation:  These soils are well bunded and used for cultivation of 
rice, gram and vegetables.  The natural vegetation associated with these soils 
comprises Acacia arabica, Azadirachta indica, Terminalia arjuna, Phonix 
sylvestics, Lantana camera, Ipomoea carnia, local weeds and grasses.  
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Location:  Village: Churda  Tahasil: Patamda 
District: East Singhbhum Profile No.  705 

 
Interpretative Groupings: 
 
Land Capability Subclass - IIs 
Soil Irrigability Class - B  
Land Irrigability Subclass - 2sd  
Hydrologic Soil Grouping - D  
Productivity Potential - High  

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

19 
 

Churda 
 

705 0-20 45 23 32 scl 1.74 5.70 0.05 

20-55 30 28 42 c 1.66 7.10 0.04 

55-105 10 50 40 sic 1.60 7.40 0.04 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

1.0 Nil 9.2 1.2 0.5 0.3 22 51 6 320 

0.4 Nil 12.4 2.8 0.5 0.3 25 64 5 360 

0.4 Nil 13.6 3.6 0.6 0.5 27 68 4 480 
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5.3.21 Dhangrigora series (0604040512010503) 
 
Dhangrigora series is a member of fine, montmorillonitic, hyperthermic family of 
Vertic Haplustepts.  Dhangrigora comprises brown to yellowish brown and dark 
yellowish brown to olive brown, very deep, moderately well drained clays.  They 
are developed on nearly level to very gently sloping (0-3%) pediplains in 
metasediment landscape.   
 
Typifying Pedon  Dhangrigora clay 
 
Horizon Depth (cm)   Morphological description   
 
Ap 0-18 Yellowish brown (10YR 5/4 M) and light yellowish 

brown (10YR 6/4 D); clay; strong, medium subangular 
blocky; very firm, very sticky and very plastic; many, 
very fine pores; about 1-2 cm wide vertical cracks; 
many, very fine to fine roots; clear, smooth boundary; 
pH-5.60; 

 
B21 18-40 Light olive brown (2.5Y 5/4 M); clay; strong, medium 

subangular blocky; very firm, very sticky and very 
plastic; vertical cracks of about 1-2 cm width;  many, 
very fine pores; few, fine iron-manganese 
concretions; shiny pressure faces and weakly 
developed slickensides; common, very fine to fine 
roots; gradual, smooth boundary; pH-6.65; 

 
B22 40-110+ Light olive brown (2.5Y 5/6 M); clay; strong, medium 

angular blocky; extremely firm, very sticky and very 
plastic; many, very fine pores; few, fine iron-
manganese concretions; shiny pressure faces and 
distinct slickensides; few, very fine roots; pH-6.95.  

 
Range in characteristics:   The solum thickness is more than 110 cm.  The 
thickness of Ap horizon ranges from 14-18 cm with colours in hues of 10YR and 
2.5Y and values and chromas of 3-5 and 3-6, respectively.  The subsoil horizons 
are more than 85 cm thick with colours mainly in hue of 2.5Y with values and 
chromas of 3-5 and 3-6, respectively.  The texture is clay loam to clay and silty 
clay throughout the profile.  The structure is strong, medium subangular blocky to 
angular blocky.  Shiny pressure faces and distinct slickensides appear below 18-
20 cm from the surface. 1-2 cm wide vertical cracks occur on surface and 
continue up to 30-40 cm below.  Gilgai micro-relief and sink holes are found in 
these soils.  The roots are uniformly distributed throughout the pedon.  
 
Use and vegetation:  These soils are partially bunded and mostly used for 
cultivation of rainfed rice, pulses, oil seeds  and vegetables.  They are also found 
under fallow lands with scrub and grasses. They are used locally for grazing 
purpose. The   natural    vegetation   comprises   Butea   monosperma,  Zizyphus  
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jujuba, Acacia arabica, Phonix sylvestrics, Lantana camera, Ipomoea carnia, 
perennial grasses and weeds.  
 
Location:  Village: Dhangrigora  Tahasil: Patamda 

District: East Singhbhum  Profile No.  719 
 
Interpretative Groupings: 
 
Land Capability Subclass - IIes  
Soil Irrigability Class - B  
Land Irrigability Subclass - 2sd 
Hydrologic Soil Grouping - D  
Productivity Potential - High  

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

21 
 

Dhangrigora 
 

719 0-18 15 29 56 c 1.48 5.60 0.31 

18-40 10 30 60 c 1.55 6.65 0.04 

40-110 33 12 55 c 1.60 6.95 0.08 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.7 Nil 14.8 4.8 0.4 0.2 40 51 15 265 

0.3 Nil 23.0 3.6 0.5 0.2 45 61 16 320 

0.3 Nil 23.0 3.6 0.6 0.2 44 62 14 360 
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5.3.22 Dumka series (0405041403070510) 
 
Dumka series is a member of loamy skeletal shallow mixed, hyperthermic family 
of Typic Ustorthents. It consists of shallow, loamy skeletal soils with light brown 
to brown, strongly acidic, gravelly loamy sand to gravelly sandy loam. AC1 

horizon and strongly acidic reddish gray to yellowish brown, gravelly sandy loam 
to gravelly sandy clay loam AC2 horizon developed over granite gneiss parent 
material. These soils are found to occur on gently to moderately sloping plateau 
plains having convex slope. These are severely eroded, well drained with 
moderately rapid permeability yielding high runoff. These soils are unbunded, 
mostly under forest cover and lying waste, but occasionally cultivated for small 
millets under rain fed conditions and yields are poor.  
 
Dumka soils are poor in moisture holding capacity due to high percentage of 
coarse fragments and its shallow depth, high organic carbon due to good forest 
cover, medium K2O availability but very low available P2O5. These soils are not fit 
for cultivation but can be better used for agro forestry and pasture development. 
These soils cover an extensive area in the district.  
 
Dumka occurs in association with Amra Laxmipur and Ichak, soil series. Dumka 
soils require sustainable soil and water conservation measures like afforestation 
and contour trenching. Prevention of cattle grazing will improve grass and 
vegetative forest covers to prevent the prevailing severe erosion. Cultivation of 
these lands should not be encouraged. They are lying mostly as cultivable and 
non cultivatable waste and fallow land having good potential for agro-forestry.  
 
Typifying Pedon   Dumka gravelly loamy sand (Native vegetation and pasture)  
 
Horizon Depth (cm)   Morphological description   
 
AC1 0-12 Light brown (7.5 YR 6/3 d) and brown (7.5 YR 5/3 m); 

gravelly loamy sand; weak, fine, granular to massive; 
non sticky non plastic, friable and loose; abundant 
coarse fragments; many very fine to fine pores; 
abundant very fine roots; clear and smooth boundary; 
pH-5.40; 

 
AC2 12-23 Light reddish brown (5 YR 6/3 d) and reddish brown 

(5 YR 5/3 m); gravelly sandy loam; moderate, medium 
sub-angular blocky to massive; slightly sticky, non 
plastic and loose; abundant coarse fragments of 
gravel size; many very fine to fine pores; few fine 
roots; abrupt and smooth boundary; pH-5.34.  

 
Range in characteristics: Solum depth ranges from 18 to 24 cm. Soil moisture 
regime is marginally Ustic. AC horizons are 18 to 25 cms in thickness. These 
soils have no diagnostic horizons except ochric epipedon. Horizons are 
complexes of A and C and are separated by texture, colour and amount of 
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coarse fragments in the pedon. Surface layers are 10-12 cm thick having the 
same thickness of underlying sub-surface. Texture of the surface layer ranges 
from gravelly loamy sand to gravelly sandy loam with gravelly sandy loam to 
gravelly sandy clay loam sub-surface layers Colour ranges from dark yellowish 
brown to strong brown on the surface in hues of 7.5 YR to 5 YR with values and 
chromas of 4-5 and 2-4 respectively and brown to reddish brown in the sub-
surface in hues of 5 YR to 7.5 YR with values and chromas of 4-5 and 3-8 
respect layers. Structure of the surface layer is single grained to sub-angular 
blocky and massive in the surface and sub-surface layers respectively. Its B.I.R 
is moderately rapid (8.0-cm/hr).  
  
Use and vegetation: These soils are found mainly under wastelands used 
locally for grazing.  Moderately dense to dense forests and plantation of 
Eucalyptus species are also encountered at places.  These soils are also found 
under cultivation of coarse rice, oil seeds, pulses and millets under rainfed 
condition. Murrum is quarried at places and used for road construction.  The 
natural  vegetation  consists  of  species  like Shorea robusta, Azadirachta indica,  
Zizyphus jujuba, Phonix sylvestrics.  Diospyros melanoxylon, Lantana camera, 
Schleichera trijuga, Terminalia tomentosa and Madhuca latifolia.  
 
Location:  Village: Maheshpur  Tahasil: Baharagora 

District: East Singhbhum Profile No. 850 
 
Interpretative Groupings: 
 
Land Capability Subclass - VIes  
Soil Irrigability Class - E 
Land Irrigability Subclass - 6st  
Hydrologic Soil Grouping - C  
Productivity Potential - Poor 

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

22 
 

Dumka 
 

850 0-12 80 12 8 ls 1.49 5.40 0.02 

12-23 72 14 14 sl 1.48 5.34 0.03 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.82 Nil 3.8 0.4 0.16 0.81 7.0 74.0 10.0 315 

0.32 Nil 3.9 0.3 0.16 0.92 9.6 55.0 7.5 300 
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5.3.23 Galudih series (0604030808070507) 
 
Galudih series is a member of fine loamy, mixed, hyperthermic family of Typic 
Dystrustepts. These are light olive brown to yellowish brown, very deep, 
moderately well drained, medium to moderately fine textured soils.  They are 
developed on level to very gently sloping (0-3%) pediplains in metasediment – 
shale-sandstone landscapes.  
 
Typifying Pedon    Galudih clay loam 
 
Horizon Depth (cm)   Morphological description   
 
Ap 0-12 Light olive brown (2.5Y 5/3 M) and light yellowish 

brown (2.5Y 6/3 D) with many, fine prominent reddish 
yellow (7.5YR 6/8 M) mottles; clay loam; moderate, 
medium subangular blocky; firm, sticky and plastic; 
many, fine pores; many, very fine roots; clear, smooth 
boundary; pH-5.04; 

 
B21 12-30 Olive brown (2.5Y 4/3 M) and light yellowish brown 

(2.5Y 6/3 D) with many, fine prominent strong brown 
(7.5YR 5/8 M) mottles; sandy clay loam; moderate 
medium subangular blocky; many, fine pores; many, 
fine to medium ferromanganese concretions; few, 
very fine roots; gradual, smooth boundary; pH-6.37; 

 
B22 30-60 Light olive brown (2.5Y 5/4 M) with many, fine 

prominent, strong brown (7.5YR 4/6 M) mottles; silty 
clay loam; strong, medium subangular blocky; very 
firm, very sticky and very plastic; many, very fine 
pores; common, fine to medium ferromanganese 
concretions; few, very fine roots; diffuse, smooth 
boundary; pH-6.14; 

 
B23 60-110+ Light olive brown (2.5Y 5/4 M) with many, medium, 

prominent, yellowish red (5YR 5/8 M) mottles; silty 
clay loam; strong, medium subangular blocky; very 
firm, very sticky and very plastic; many, very fine 
pores; many, ferromanganese concretions; a few, 
rootlets; pH-6.25.  

 
Range in characteristics:  Soil solum is more than 100 cm in thickness.  The Ap 
horizon is about 12-18 cm thick with colour in 2.5Y and 10YR hues with values of 
4-5 and chromas of 3-6.  The texture varies from loam to silty clay loam and clay 
loam.  The thickness of subsurface horizons is more than 90 cm with colours in 
same   hues   as   of   surface  horizon  and  values  and chromas of 3-5 and 3-6,  
respectively.  The texture varies from clay loam to silty clay loam, silty clay and 
clay.   The pedality of the pedon is moderate to strong, subangular blocky. Strong 
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brown to reddish yellow and yellowish red mottles are invariably present in the 
profile.  Very fine to fine roots are well distributed throughout the pedon.    
 
Use and vegetation:  These soils are well bunded and cultivated for rice and 
vegetables.  The natural vegetation associated with these soils comprises Butea 
monosperma, Terminalia arjuna, Azadirachta indica, Adina cardifolia, Anona 
squamosa, Vitex negundo and Lantana camera.  
 
Location:  Village: Ruyam  Tahasil: Mushabani 

District: East Singhbhum Profile No. 760 
 
Interpretative Groupings: 
 
Land Capability Subclass - IIs  
Soil Irrigability Class - B  
Land Irrigability Subclass - 2sd  
Hydrologic Soil Grouping - C  
Productivity Potential - High  

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

23 
 

Galudih 
 

760 0-12 45 25 30 cl 1.60 5.04 0.11 

12-30 48 22 30 scl 1.60 6.37 0.07 

30-60 12 50 38 sicl 1.56 6.14 0.08 

60-110 10 60 30 sicl 1.54 6.25 0.07 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.8 Nil 4.0 6.8 0.5 0.1 27 42 14 110 

0.3 Nil 6.4 0.8 0.5 0.1 14 56 15 130 

0.2 Nil 6.8 1.2 0.5 0.1 17 51 16 130 

0.2 Nil 7.6 1.2 0.5 0.2 16 59 15 170 
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5.3.24 Gobindpur series (0404030607070501) 
 
Gobindpur series is a member of coarse loamy, mixed, hyperthermic family of 
Oxyaquic Ustifluvents. Gobindpur soils are brown to yellowish brown and dark 
yellowish brown, very deep, moderately well drained, coarse to moderately fine 
textured and stratified.  They are developed over recent alluvium on very gently 
to gently sloping (1-5%) stream banks and recent alluvial plains.  
 
Typifying Pedon  Gobindpur clay loam     
 
Horizon Depth (cm)   Morphological description   
 
Ap 0-16 Brown (10YR 5/3 M) and pale brown (10YR 6/3 D); 

clay loam; moderate, medium subangular blocky; firm, 
sticky and plastic; many, fine pores; many, very fine to 
fine roots; clear, smooth boundary; pH-6.75; 

 
A12 16-40 Strong brown (7.5YR 4/6 M) and reddish yellow 

(7.5YR 6/6 D); sandy loam; weak, fine subangular 
blocky; friable, slightly sticky and non-plastic; 
common, medium pores; common, very fine to fine 
roots; gradual, smooth boundary; pH-5.85; 

 
A13 40-58 Brown (7.5YR 5/4 M); sandy loam; weak, medium 

subangular blocky; friable, slightly sticky and non-
plastic; common, medium pores; few, very fine to fine 
roots; diffuse, smooth boundary; pH-6.90; 

 
A14 58-90 Brown (7.5YR 5/4 M) loamy sand; single grain; loose; 

non-sticky and non-plastic; few, coarse pores; few, 
very fine to fine roots; abrupt, smooth boundary;        
pH-7.15; 

 
A15 90-110+ Strong brown (7.5YR 5/6 M); sand; single grain; 

loose, non-sticky and non-plastic; few, coarse pores; 
pH-7.10. 

 
Range in characteristics:  The depth of soil solum exceeds 110 cm.  The Ap 
horizon ranges from 12-16 cm in thickness with colours in 7.5YR and 10YR hues 
with values of 4-5 and chromas of 3-4.  The surface soil texture varies from 
sandy loam to sandy clay loam and clay loam.  The subsurface horizons are 
more than 90 cm thick with colours in same hues as those of the surface horizon 
and values and chromas of 3-6 and 2-6, respectively.  The texture varies widely 
ranging from sandy loam to loamy sand and sand. The structure varies from 
weak, fine to moderate, medium subangular blocky and single grain. The roots 
are uniformly distributed throughout the profile.  These soils are susceptible to 
moderate to severe flood hazards and remain wet for over 30 consecutive days.   
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Use and vegetation:  These soils are cultivated for rice, vegetables and pulses, 
etc. They are also found under waste and grazing lands at places.  The natural 
vegetation associated with these soils comprises Acacia arabica, Azadirachta 
indica, Vitex negundo, local grasses and weeds.  
 
Location:  Village: Gobindpur   Tahasil: Mushabani 

District: East Singhbhum  Profile No.  732A 
 
Interpretative Groupings: 
 
Land Capability Subclass - IIIws   
Soil Irrigability Class - C  
Land Irrigability Subclass - 3sd  
Hydrologic Soil Grouping - C  
Productivity Potential - Moderate  

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

24 
 

Gobindpur 
 

732A 0-16 40 28 32 cl 1.55 6.75 0.03 

16-40 80 5 15 sl 1.53 5.85 0.07 

40-58 80 5 15 sl 1.53 6.90 0.05 

58-90 85 7 8 ls 1.42 7.15 0.03 

90-110 90 5 5 s 1.30 7.10 0.02 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

1.0 Nil 9.0 2.0 0.7 0.2 20 60 8 415 

0.3 Nil 3.8 0.8 0.4 0.1 10 51 6 310 

0.1 Nil 4.8 1.6 0.5 0.1 12 58 10 100 

0.2 Nil 2.4 0.4 0.3 0.1 5 64 6 95 

0.1 Nil 1.7 0.4 0.3 0.1 4 63 5 70 
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5.3.25 Gopinathpur series (0604030512070502) 
 
Gopinathpur series is a member of fine mixed, hyperthermic family of Fluventic 
Dystrustepts.  Gopinathpur series comprises grayish brown to yellowish brown 
and dark yellowish brown, very deep, moderately well drained, moderately fine to 
fine textured soils.  They are developed over old alluvium on nearly level to very 
gently sloping (0-3%) alluvial plains.  
 
Typifying Pedon  Gopinathpur clay loam 
 
Horizon Depth (cm)   Morphological description   
 
Ap 0-8 Grayish brown (2.5Y 5/2 M) and light brownish gray 

(2.5Y 6/2 D) with strong brown (7.5YR 5/8 M) root 
speckles; clay loam; moderate, medium subangular 
blocky; firm, sticky and plastic; many, fine pores; 
abundant, very fine to fine roots; clear, smooth 
boundary; pH-4.76; 

 
A12 8-20 Light olive brown (2.5Y 5/3 M) and light yellowish 

brown (2.5Y 6/3 D) with strong brown (7.5YR 5/8 M) 
root speckles; silty clay loam; strong, medium 
subangular blocky; firm, sticky and plastic; many, very 
fine pores; few, very fine and medium 
ferromanganese concretions; common, very fine to 
fine roots; clear, smooth boundary; pH-5.52; 

 
B21 20-42 Olive brown (2.5Y 4/4 M) and light olive brown (2.5Y 

5/4 D) with common, fine, distinct dark yellowish 
brown (10YR 4/6 M) mottles; silty clay loam; strong, 
medium subangular blocky; firm, sticky and plastic; 
many, fine pores; few, very fine and medium 
ferromanganese concretions; few, very fine to fine 
roots; gradual, smooth boundary; pH-5.91; 

 
B22 42-72 Olive brown (2.5Y 4/4 M) with common, medium, 

distinct yellowish brown (10YR 5/6 M) mottles; clay; 
strong, coarse subangular blocky; very firm, very 
sticky and very plastic; many very fine pores; many, 
very fine and medium ferromanganese concretions, a 
few, very fine roots; diffuse, smooth boundary;              
pH-6.63; 

 
B23 72-104+ Olive brown (2.5Y 4/4 M) with common, fine, light 

olive brown (2.5Y 5/6 M) mottles; silty clay loam; 
moderate, medium subangular blocky; firm, sticky and 
plastic; many, very fine pores; common, very fine and 
medium ferromanganese concretions; pH-6.92. 
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Range in characteristics:  The depth of soil solum exceeds 104 cm. The 
thickness of Ap horizon ranges from 8-18 cm with colours in hues of 10YR and 
2.5Y and values and chromas of 4-5 and 2-4, respectively.  The texture varies 
from silty loam to clay loam and silty clay loam.  The subsurface horizons are 
more than 90 cm in thickness with the colours in same hues as those of the 
surface horizon and values and chromas of 3-5 and 3-6, respectively.  The 
texture varies from silty clay loam to silty clay and clay.  The structure varies from 
moderate to strong, medium to coarse subangular blocky.  The roots are 
distributed up to about 70 cm from the surface. These soils have fluvial 
characteristics such as stratification and irregular distribution of organic carbon. 
Strong brown root speckles and yellowish brown to light olive brown mottles are 
invariably present throughout the pedon.    
 
Use and vegetation:  These soils are normally bunded and grow rice, ground 
nut, sesame and vegetables both in rainfed and irrigated conditions.  The natural 
vegetation associated with these soils comprises Acacia arabica, Azadirachta 
indica, Adina cardifolia, Bombax mori, local weeds and grasses.  
 
Location:  Village: Gopinathpur    Tahasil: Baharagora 

District: East Singhbhum  Profile No.  884 
 

Interpretative Groupings: 
 
Land Capability Subclass - IIIs  
Soil Irrigability Class - C  
Land Irrigability Subclass - 3s  
Hydrologic Soil Grouping - C  
Productivity Potential - Moderate  
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Analytical Data 
 

 
Sl. No. 

 
Soil series 

 
Profile 

No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

25 
 

Gopinathpur 
 

884 0-8 20 45 35 cl 1.64 4.76 0.10 

8-20 20 50 30 sicl 1.60 5.52 0.03 

20-42 16 44 40 sicl 1.54 5.91 0.04 

42-72 20 38 42 c 1.53 6.63 0.05 

72-104 15 45 40  sicl 1.37 6.92 0.04 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.6 Nil 4.6 3.4 0.4 0.2 22 39 7 220 

0.5 Nil 5.6 2.8 0.3 0.1 19 46 11 110 

0.9 Nil 8.8 1.8 0.4 0.1 24 46 7 155 

0.3 Nil 6.0 13.0 0.4 0.2 36 54 9 210 

0.3 Nil 4.8 4.8 0.4 0.1 35 29 7 115 
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5.3.26 Gura series (0403040300070501) 
 
Gura series is a member of mixed, hyperthermic family of Oxyaquic 
Ustipsamments.  Gura soils are yellowish brown, very deep, excessively drained, 
loamy sand to sands.  They are developed over recent alluvial-colluvial materials 
on very gently to gently sloping (1-5%) stream and river banks in granitic / alluvial 
landscapes.  
  
Typifying Pedon   Gura sand  
 
Horizon Depth (cm)   Morphological description   
 
A11 0-30 Yellowish brown (10YR 5/4 M); sand; single grain;  

loose, non-sticky and non-plastic; few, coarse pores; 
many, very fine and medium roots; clear, smooth 
boundary; pH-6.56; 

 
A12 30-50 Light yellowish brown (10YR 6/4 M) with many, fine 

distinct brown (7.5YR 5/4 M) mottles; sand; single 
grain; loose; non-sticky and non-plastic; few, coarse 
pores; many, very fine and few, coarse roots; abrupt, 
smooth boundary; pH-7.79; 

 
A13 50-78 Brown (7.5YR 4/4 M); with many, medium distinct 

reddish brown (5YR 4/4 M) mottles; loamy sand; 
single grain; very friable, non-sticky and non-plastic; 
few, coarse pores; many, very fine and medium roots; 
abrupt, smooth boundary; pH-7.91; 

 
A14 78-105 Brownish yellow (10YR 6/6 M) with many, medium, 

prominent reddish brown (5YR 4/4M) mottles; sand; 
single grain; loose, non-sticky and non-plastic; few, 
coarse pores; many, fine and common, medium roots; 
abrupt, smooth boundary; pH-7.80; 

 
Cr 105+ Granitic colluvial and alluvial materials. 
   
Range in characteristics:  The thickness of solum is about 105 cm.  The surface 
horizon is 25-30 cm thick with colours mainly in 10YR hue and values of 4-5 and 
chromas of 3-4.  The subsurface horizons are about 65-75 cm thick with colours 
in hues of 7.5YR and 10YR and both the values and chromas of 3-6.  The texture 
varies from loamy sand to sand throughout the profile. Many brown to reddish 
brown distinct and prominent mottles are invariably present in the pedon.  The 
soil structure is mainly single grain throughout the profile.  Fine to medium roots 
are uniformly distributed throughout.  Granitic colluvial and alluvial materials 
comprising   gravels,  pebbles,  stones  and  coarse  sands  are  found  deposited  
below 105-110 cm from the surface and granitic stones, boulders and bare rock 
out crops are found on surface and in stream / river beds at places.  These soils 
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are susceptible to annual flood hazards and remain wet for over 30 consecutive 
days.  
 
Use and vegetation: These soils are found under wastelands with good 
vegetative cover.  The natural vegetation consists of Terminalia arjuna, Butea 
monosperma, Zizyphus jujuba, Pongamia glabra, Anona squamosa and 
perennial grasses, wild cater shrubs and Saccharum sps.   
 
Location:  Village: Gura    Tahasil:  Chaibasa 

District: West Singhbhum   Profile No.   535 
 

Interpretative Groupings: 
 
Land Capability Subclass - VIes   
Soil Irrigability Class -  E 
Land Irrigability Subclass -  6st 
Hydrologic Soil Grouping -  A 
Productivity Potential -  Unsuitable  

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

26 
 

Gura 
 

535 0-30 90 4 6 s 1.50 6.56 0.05 

30-50 90 5 5 s 1.40 7.79 0.04 

50-78 84 10 6 ls 1.42 7.91 0.05 

78-105 89 5 6 s 1.40 7.80 0.04 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.4 Nil 1.4 0.6 0.4 Nil 5 48 10 40 

0.2 Nil 2.0 0.8 0.4 Nil 5 64 13 25 

0.2 Nil 2.1 0.8 0.4 Nil 5 66 15 45 

0.1 Nil 2.0 0.2 0.4 Nil 4 65 17 25 
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5.3.27 Haludpukhur series (0604040512070504) 
 
Haludpukhur series is a member of fine, mixed, hyperthermic family of Vertic 
Haplustepts. Haludpukhur series comprises brown to grayish brown and 
yellowish brown to dark yellowish brown and light olive brown, very deep, 
moderately well drained clay loams over clay.  They are developed over granitic 
parent material on very gently sloping (1-3%) pediplains.  
 
Typifying Pedon  Haludpukhur clay loam 
 
Horizon Depth (cm)   Morphological description   
 
Ap 0-18 Light olive brown (2.5Y 5/4 M) and yellowish brown 

(10YR 5/4 D); clay loam; strong, coarse subangular 
blocky; firm, sticky and plastic; many, very fine pores; 
common, fine to medium calcium concretions; about 1 
cm wide vertical cracks; many, very fine to fine roots;  
slight effervescence, diffuse smooth boundary;         
pH-7.65; 

 
B2 18-45 Light olive brown (2.5Y 5/4 M) and light yellowish 

brown (2.5 Y 6/4 D); clay; strong, coarse angular 
blocky; extremely firm, very sticky and very plastic; 
many, very fine pores; many, fine to medium calcium 
concretions; about 1 cm wide irregular cracks; shining 
pressure faces; a few weakly developed slickensides; 
common, very fine to fine roots; strong effervescence; 
gradual, smooth boundary; pH-8.86; 

 
B22 45-105+  Light olive brown (2.5Y 5/3 M); clay; strong, coarse 

angular blocky, extremely firm, very sticky and very 
plastic; many, very fine pores; many, fine to medium 
calcium concretions; distinct slickensides; few, very 
fine to fine roots; strong effervescence; pH-9.05. 

 
Range in characteristics:  In general the depth of soil solum exceeds 105 cm.  
The Ap horizon ranges from 16-20 cm in thickness.  The colours are in 10YR and 
2.5Y hues with values and chromas of 4-5 and 2-4, respectively.  The subsoil 
horizons are more than 90 cm thick with colours in same hues and values as 
those of surface horizon but chromas are of 2-6.  The structure grades from 
strong, medium to coarse subangular blocky to angular blocky.  About 1-2 cm 
wide vertical  / irregular cracks occur on surface and extend up to 35 - 45 cm 
depth below.  Shining pressure faces and slickensides start developing from 18 
cm and occur down the profile. Sink holes / gilgai micro relief are observed at 
places.  Calcium concretions are spread over the surface and in the profile.  
Roots are uniformly distributed throughout the profile.   
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Use and vegetation: These soils are mainly bunded and used for cultivation of 
rice, pulses, oil seeds and vegetables under both rainfed and irrigated conditions.  
The natural vegetation associated with these soils comprises Acacia arabica, 
Butea monosperma, Vitex negundo, Terminalia arjuna, Ipomoea carnia, 
Calotropis sps, Azadirachta indica  and Lantana camera.    
 
Location:  Village: Haludpukhur   Tahasil: Jamshedpur 

District: East Singhbhum    Profile No.  657  
 
Interpretative Groupings: 
 
Land Capability Subclass - IIes 
Soil Irrigability Class - B 
Land Irrigability Subclass - 2sd 
Hydrologic Soil Grouping - C 
Productivity Potential - High 
 

Analytical Data 
 

 
Sl. No. 

 
Soil series 

 
Profile 

No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

Density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

27 
 

Haludpukhur 
 

657 0-18 38 24 38 cl 1.88 7.65 0.05 

18-45 40 20 40 c 1.85 8.86 0.10 

45-105 43 15 42 c 1.82 9.05 0.23 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.9 1.5 14.0 4.8 1.1 0.1 29 69 12 150 

0.2 3.8 17.2 6.4 2.5 0.2 31 85 15 115 

0.1 5.2 12.0 10.0 2.2 3.4 33 84 20 120 
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5.3.28 Jadugura series (0604030811070513) 
 
Jadugura series is a member of clayey, mixed, hyperthermic family of Typic 
Dystrustepts. Jadugura comprises brown to dark brown, yellowish brown, reddish 
brown, yellowish red and dark red, moderately deep, well drained moderately fine 
textured soils. They are developed on very gently to gently sloping (1-5%) 
pediplains, intermontane valleys and foot hill slopes in shale-sandstone, 
metasediment and banded haematite quartzitic complex landscapes.  
 
Typifying Pedon  Jadugura clay loam  
 
Horizon Depth (cm)   Morphological description   
 
A 0-16 Reddish brown (5YR 4/4 M and 5/4 D); clay loam; 

medium, moderate sub-angular blocky; firm, sticky 
and plastic; many, fine pores; common, fine to 
medium roots; clear, broken boundary; pH-6.40; 

 
B 16-42 Yellowish red (5YR 4/6 M and 5/6 D); clay; strong, 

medium subangular blocky; very firm, very sticky and 
very plastic; many very fine pores; common, fine to 
medium roots; clear, broken boundary; pH-6.50; 

 
Cr 42-55+ Partly weathered and weathered; massive; red 

metasediment material mixed with pebbles and about 
25-30% soil in clayey matrix. 

 
Range in characteristics: The solum thickness ranges from about 30-48 cm.  
The thickness of surface horizon ranges from about 12-20 cm with colours in 
hues of 7.5YR, 5YR and 2.5YR and values and chormas of 3-5 and 3-6, 
respectively.  The texture of surface soil is predominately sandy clay loam to clay 
loam.  The B horizon is about 15-30 cm thick and has colours in same hues as 
those of the surface horizon but with values of 4-5 and chromas of 4-6.  The 
texture varies from clay loam to clay and silty clay.  The structure is moderate, 
medium to strong, medium subangular blocky. The C horizon is thicker and 
normally occurs at a depth of about 30-48 cm from the surface and continues up 
to over 100 cm below.  Scattered stones and boulders are found on the surface 
at places.  Roots are uniformly distributed throughout the profile. 
 
Use and vegetation: These soils are normally found under scrub to moderately 
dense forests.  They are also found under cultivable wastelands, Eucalypatus 
plantations and partly under rainfed cultivation for lesser millets, maize, pulses 
and short duration rice.  The natural vegetation comprises Madhuca latifolia, 
Terminalia tomentosa, Diospyros melanoxylon, Butea monosperma, Buchanania 
latifolia, Zizyphus jujuba, Shorea robusta, Salmalia malabaricum, Anogeissus 
latifolia, Vitex negundo, Phonix sylvestrics, Lantana camera, Pterocarpus 
marsupium, etc. 
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Location:  Village: Jadugura  Tahasil: Ghatsila 
District: East Singhbhum Profile No. 733B   

 
Interpretative Groupings: 
 
Land Capability Subclass - IIIes  
Soil Irrigability Class - C  
Land Irrigability Subclass - 3st  
Hydrologic Soil Grouping - C  
Productivity Potential - Moderate 

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

28 
 

Jadugura 
 

733B 0-16 42 22 36 cl 1.67 6.40 0.03 

16-42 16 39 45 c 1.65 6.50 0.03 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.9 Nil 9.2 1.6 0.5 0.1 20 57 2 155 

0.6 Nil 11.6 3.6 0.5 0.1 29 54 9 325 
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5.3.29 Jogisol series (0103020108070501) 
 
Jogisol series is a member of fine loamy, mixed hyperthermic family of Typic 
Plinthustalfs.  Jogisol soils are yellowish brown to brownish yellow, very deep, 
well drained, sandy loam to sandy clay loam textured lateritic soil.  They are 
developed on very gently sloping (1-3%) pediplains in lateritic landscape.   
 
Typifying Pedon  Jogisol sandy loam 
 
Horizon Depth (cm)   Morphological description   
 
Ap 0-16 Yellowish brown (10YR 5/4 M) and very pale brown 

(10YR 7/4 D); sandy loam; weak, medium subangular 
blocky; very friable, slightly sticky and non-plastic; 
common, medium pores; many, very fine to fine roots; 
clear, smooth boundary; pH-4.56; 

 
A12 16-33 Brownish yellow (10YR 6/6 M); sandy loam; weak, 

medium subangular blocky; friable, slightly sticky and 
non-plastic; common, medium pores; common, very 
fine and medium roots; diffuse, smooth boundary;       
pH-4.83; 

 
B2t 33-60 Brownish yellow (10YR 6/6 M); sandy clay; strong, 

medium subangular blocky; firm, sticky and plastic; 
many, very fine pores; thin to thick, patchy clay cutans 
on ped faces; common, fine iron-concretions; few, 
very fine roots; gradual, smooth boundary; pH-5.17; 

 
B3v 60-105 Light yellowish brown (10YR 6/4 M) and light gray 

(10YR 7/2 M) with many, medium prominent red (2.5 
YR 5/6 M) mottles; sandy clay loam; moderate, 
medium subangular blocky; firm, sticky and slightly 
plastic; many, coarse iron-manganese concretions; 
gradual; smooth lower boundary; pH-5.26; 

  
V 105+ Continuous coherent plithite with reticulate structure.  
  
Range in characteristics:   The solum ranges from about 80-150 cm in 
thickness.  The surface horizon varies from 12-16 cm thick with colours mainly in 
10YR hue and values and chromas of 4-5 and 4-6, respectively.  The surface soil 
texture varies from sandy loam to sandy clay loam.  The subsurface horizons are 
about 65 to 95 cm thick.  The colours are in hues of 7.5YR and 10YR with values 
and chromas of 4-7 and 2-6, respectively.  The subsurface soil texture varies 
from sandy clay loam and clay loam to sandy clay and clay with distinct illuviation 
of clays as evidenced by the presence of clay cutans on ped faces.  The 
structure varies from weak, medium to moderate and strong, medium subangular 
blocky to angular blocky.  Iron manganese concretions normally occur at a depth  
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of about 35-45 cm from the surface.  Light gray to gray coloured soils with red 
mottles are encountered below 60-70 cm depth from the surface.  Plinthite forms 
a layer below 100-105 cm from the surface. The root distribution in the profiles is 
observed only up to 60-70 cm from the soil surface.   These soils are mainly very 
deep but at places deep soils of similar morphological characteristics are also 
included.  
 
Use and vegetation: These soils are partly bunded and used for cultivation of 
rainfed rice and pulses.  Plantations with Eucalyptus are also observed at places.  
Natural vegetation consists of Madhuca latifolia. Azadirachta indica, Bombax 
mori, Phonix sylvestrics, Vitex negundo, Albizia lobbeck, Diospyros melanoxylon, 
Butea monosperma, Syzygium cumuni, Lantana camera, etc. 
 
Location:  Village: Jogisol    Tahasil:  Mushabani 

District: East Singhbhum   Profile No. 820   
 
Interpretative Groupings: 
 
Land Capability Subclass - IIIs   
Soil Irrigability Class - C  
Land Irrigability Subclass - 3s  
Hydrologic Soil Grouping - B  
Productivity Potential - Moderate-Poor  

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

29 
 

Jogisol 
 

820 0-16 65 25 10 sl 1.55 4.56 0.07 

16-33 65 25 10 sl 1.55 4.83 0.05 

33-60 48 12 40 sc 1.73 5.17 0.05 

60-105 55 20 25 scl 1.66 5.26 0.04 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.5 Nil 3.5 0.6 0.3 0.1 9 50 5 90 

0.4 Nil 2.6 0.8 0.3 0.1 9 42 3 120 

0.3 Nil 6.6 0.4 0.5 0.1 18 42 4 145 

0.2 Nil 4.0 0.6 0.3 0.2 12 43 6 160 
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5.3.30 Kasaphaliya series (0601090508070501) 
 
Kasaphaliya series is a member of fine loamy, mixed, hyperthermic family of 
Fluventic Endoaquepts.  These are dark yellowish brown, deep, moderately well 
to somewhat imperfectly drained, moderately fine textured soil of transported 
nature.  They are developed over alluvial material on very gently to gently sloping 
(1-5%) reclaimed stream beds and local depressions in lateritic landscape.   
 
Typifying Pedon    Kasaphaliya clay loam 
 
Horizon Depth (cm)   Morphological description   
 
Ap 0-12 Dark yellowish brown (10YR 4/6 M) and olive yellow 

(2.5Y 6/6 D) with yellowish red (5YR 5/6 M) root 
speckles; clay loam; moderate, medium subangular 
blocky; firm, sticky and plastic; many, fine pores; 
many, very fine to fine roots; clear, smooth boundary; 
pH-4.89; 

 
A12 12-26 Olive brown (2.5Y 4/3 M) with many, coarse distinct 

yellowish brown (10YR 5/8M) mottles; clay loam; 
moderate, medium subangular blocky; firm, sticky and 
plastic; many, very fine pores; few, fine 
ferromanganese concretions; many, very fine roots; 
gradual, smooth boundary; pH-5.80; 

 
B2 26-48 Olive (5Y 4/4 M) with many, coarse, prominent dark 

yellowish brown (10YR 4/6 M) mottles; clay loam; 
strong, medium subangular blocky; very firm, very 
sticky and plastic; many, very fine pores; few, 
ferromanganese concretions; a few, very fine roots; 
abrupt, smooth boundary; pH-6.56; 

 
IIA 48-65 Dark yellowish brown (10YR 4/6 M) with common, 

medium faint, dark brown (10YR 3/3 M) mottles; 
loamy sand; single grain; loose, non-sticky and non-
plastic; few, very fine and medium ferromanganese 
concretions; abrupt, wavy boundary; pH-6.66; 

 
Cr 65-81+ Colluvial coarse gravels of lateritic origin mixed with 

quartz pieces (pebbles) and some soil in loamy matrix 
found under water.  

 
Range in characteristics: The depth of soil ranges from about 65-75 cm.  The 
Ap horizon ranges from 12-15 cm thick with colours mainly in hue of 10YR with 
value of 4 and chromas of 4-6.  The texture is predominantly clay loam.  The 
subsurface horizons are about 50-55 cm thick with colours in hues of 10YR, 
7.5YR, 2.5Y  and  5Y  with values and chromas of 4-5 and 3-6, respectively.  The  
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texture varies from clay loam to gravelly clay loam and loamy sand to sand.  The 
structure varies from moderate to strong medium subangular blocky and single 
grain.  Dark brown to yellowish brown and yellowish red mottles are invariably 
present throughout the pedon.  The roots are well distributed throughout the 
profile.  The profile exhibits fluvial characteristics with variable colours, textures 
and irregular distribution of organic Carbon in the subsoil horizons and 
stratification in lower depths. These soils remain wet and moist for considerable 
period (throughout the year) at places with moderate to high ground water table.  
 
Use and vegetation: These soils are bunded and cultivated for rice, pulses and 
vegetables.  The natural vegetation associated with these soils comprises Palm, 
Diospyros melanoxylon, Syzygium cumuni, Lantana camera, Ipomoea carnia, 
Eucalyptus sps, found planted on field bunds.  
 
 Location:  Village: Dhodadihi  Tahasil: Baharagora  

District: East Singhbhum Profile No.  857 
 
Interpretative Groupings: 
 
Land Capability Subclass - IIIws  
Soil Irrigability Class - C  
Land Irrigability Subclass - 3sd  
Hydrologic Soil Grouping - C  
Productivity Potential - Moderate 

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

30 
 

Kasaphaliya 
 

857 0-12 28 39 33 cl 1.63 4.89 0.09 

12-26 30 40 30 cl 1.63 5.80 0.05 

26-48 35 30 35 cl 1.63 6.56 0.04 

48-65 83 5 12 ls 1.42 6.66 0.05 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.3 Nil 7.0 3.2 0.4 0.1 25 43 4 110 

1.1 Nil 6.4 6.2 0.4 0.1 24 55 7 135 

0.1 Nil 9.4 2.0 0.3 0.1 21 56 3 140 

0.1 Nil 2.8 2.2 0.3 0.1 9 60 6 55 
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5.3.31 Kharkai series (0604041512070501) 
 
Kharkai series is a member of fine mixed, hyperthermic family of Fluventic 
Haplustepts.  Kharkai comprises yellowish brown to dark yellowish brown, very 
deep, moderately well drained, coarse to moderately coarse over moderately fine 
to fine textured soils.  They are developed locally over alluvium on gently sloping 
(3-5%) highly dissected severely gullied river and stream banks in granitic-shale-
sandstone landscapes.  
 
Typifying Pedon  Kharkai loamy sand  
 
Horizon Depth (cm)   Morphological description   
 
 A 0-10 Yellowish brown (10YR 5/6 M) and yellow (10YR 7/6 

D); loamy sand; single grain; very friable, non-sticky 
and non-plastic; few, coarse pores; many, very fine to 
fine roots; abrupt, smooth boundary; pH-6.66; 

 
IIA1 10-30 Brownish yellow (10YR 6/8 M and 6/6 D); clay loam; 

strong, medium subangular blocky; firm, sticky and 
plastic; many, very fine pores; few, very fine to fine 
roots; diffuse, smooth boundary; pH-8.49; 

 
B2w 30-80 Brownish yellow (10YR 6/6 M and 6/6 D); clay; strong, 

coarse prismatic breaking to angular blocky; very firm, 
very sticky and very plastic, many, very fine pores; 
common, fine to medium ferromanganese and 
calcium concretions; a few, very fine to fine roots; 
gradual, smooth boundary; pH-8.71; 

 
B3 80-110+ Light yellowish brown (2.5Y 6/4 M) and brownish 

yellow (10YR 6/8 D); sandy clay loam; moderate, 
medium subangular blocky; firm, sticky and plastic; 
common, fine to medium ferromanganese and 
calcium concretions; pH-7.00. 

 
Range in characteristics:  The solum thickness is more than 110 cm.  The 
surface horizon is about 10-12 cm thick with colours in 7.5YR and 10YR hues 
with values of 4-5 and chromas of 4-6.  The surface soil texture varies from 
loamy sand to sandy loam.  The subsurface horizons are more than 110 cm in 
thickness with colours in hues of 7.5YR / 10YR with values of 5-6 and chromas of 
3-8.  Texture varies from clay to sandy clay loam and clay loam. The surface soil 
structure is weakly developed subangular blocky and single grain, whereas the 
sub-soil structure is well developed subangular blocky to angular blocky and 
prismatic. Iron manganese and calcium concretions are found below 30-40 cm 
from the surface but soils do not give effervescence.  Yellowish red mottles are 
found in lower horizons.  These soils show stratification and irregular distribution 
of Org. C. down the profile.  These soils are susceptible to severe flood hazards.    
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Use and vegetation: Gullied and wastelands with natural vegetation of mainly 
Butea monosperma, Acacia arabica, Zizyphus jujuba, Calotropis and Ipomoea 
carnia.     
 
Location:  Village: Kuju     Tahasil: Saraikela 

District: Saraikela-Kharsawan Profile No.  506  
 
Interpretative Groupings: 
 
Land Capability Subclass - VIes   
Soil Irrigability Class -  E 
Land Irrigability Subclass -  6st 
Hydrologic Soil Grouping -  C 
Productivity Potential -  Unsuitable 

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

31 
 

Kharkai 
 

506 0-10 83 10 7 Ls 1.7 6.66 0.06 

10-30 30 30 40 Cl 1.51 8.49 0.10 

30-80 40 15 45 C 1.54 8.71 0.13 

80-110 70 5 25 Scl 1.60 7.00 0.04 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.2 Nil 2.0 1.0 0.4 0.2 6 60 15 200 

0.1 Nil 8.0 6.0 0.5 0.1 19 77 15 135 

0.2 Nil 18.0 2.3 0.8 0.1 27 79 16 90 

0.3 Nil 12.0 2.0 0.4 0.1 22 66 11 125 
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5.3.32 Kulamada series (0604042312070513) 
 
Kulamada series is a member of fine, mixed, hyperthermic family of Typic 
Haplustepts.  Kulamada series comprises brown to yellowish brown and dark 
yellowish brown, deep to very deep, moderately well drained, moderately fine 
textured soils.  They are developed over basic rock material on very gently to 
gently sloping intermontane valleys and pediplains with slope of   1-5 percent in 
basic rock landscape.  
 
Typifying Pedon  Kulamada silty clay loam 
 
Horizon Depth (cm)   Morphological description   
 
Ap 0-14 Brown (10YR 5/3 M) and yellowish brown (10YR 5/4 

D); silty clay loam; strong, medium subangular blocky; 
firm, sticky and plastic; many, very fine pores; many, 
very fine roots; clear, smooth boundary; pH-6.27; 

 
B21 14-30 Brown (10YR 5/3 M); silty clay loam; strong, medium 

subangular blocky; very firm, very sticky and very 
plastic; many, very fine pores; a few, very fine roots; 
gradual, smooth boundary;  pH-7.21; 

 
B22w 30-58 Dark yellowish brown (10YR 4/4 M); silty clay loam; 

strong, medium angular blocky; very firm, very sticky 
and very plastic; many, very fine pores; a few, very 
fine rootlets; clear, smooth boundary; pH-7.40; 

 
Cr 58-70+ Weathered and semi-weathered; yellowish coloured 

basic rock material mixed with pebbles, stones and 
about 20-25% soil in clayey matrix.  

 
Range in characteristics: The soil depth ranges from about 60-105 cm.  The 
thickness of surface horizon ranges from 10 to 20 cm with colours in 7.5YR and 
10YR hues with values and chromas of 4-5 and 3-6, respectively.  The thickness 
of subsurface horizons ranges from about 45-85 cm with colours in same hues, 
values and chromas as those of the surface horizon.   The texture is clay loam to 
silty clay loam throughout the profile.  The structure varies from strong, medium 
subangular blocky to angular blocky.  The C horizon comprising semi-weathered 
and weathered basic rock material mixed with pebbles, stones and some soil in 
clayey matrix. Very fine roots are well distributed throughout the pedon.  Brown 
to strong brown root speckles are found in surface horizon at places.  
  
Use and vegetation: These soils are normally found under bunded and used for 
rice but other crops like pulses, maize, etc. are also taken at places.  At places 
they are also found under cultivable wastelands.  Natural vegetation associated 
with    these  soils  comprises   Acacia arabica,   Butea   monosperma,  Madhuca  

 - 99 - 



latifolia, Terminalia arjuna, Vitex negundo, Salmalia malabaricum, Schleichera 
trijuga, local weeds and grasses.  
 
Location:  Village: Baramara  Tahasil: Mushabani 

District: East Singhbhum Profile No.  755 
 
Interpretative Groupings: 
 
Land Capability Subclass - IIs   
Soil Irrigability Class - B  
Land Irrigability Subclass - 2st 
Hydrologic Soil Grouping - C  
Productivity Potential - High  

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

32 
 

Kulamada 
 

755 0-14 15 50 35 sicl 1.60 6.27 0.12 

14-30 15 49 36 sicl 1.56 7.21 0.05 

30-58 20 43 37 sicl 1.54 7.40 0.04 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

1.6 Nil 12.0 4.4 0.6 0.2 31 55 13 400 

0.7 Nil 12.0 3.6 0.5 0.2 25 65 19 335 

0.6 Nil 12.4 2.4 0.5 0.2 22 70 13 165 
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5.3.33 Kushmi series (0604040912010503) 
 
Kushmi series is a member of fine, montmorillonitic, hyperthermic family of Aquic 
Haplustepts.  Kushmi series comprises grayish brown to very dark grayish brown 
and light olive brown, very deep, poorly drained, clayey soils.  They are 
developed over old alluvium on nearly level to very gently sloping (0-3%) alluvial 
plains.  
 
Typifying Pedon   Kushmi silty clay  
 
Horizon Depth (cm)   Morphological description   
 
Ap 0-18 Very dark grayish brown (10YR 3/2 M) with many, fine 

distinct brown (7.5Y5/4 M) root mottles; silty clay; 
massive; firm, sticky and plastic; many, very fine 
pores; common, very fine to fine roots; diffuse, 
smooth boundary; pH-5.49;     

 
B21 18-45 Very dark grayish brown (10YR 3/2 M) with many, 

medium, distinct, brown (7.5YR 5/4 M) mottles; silty 
clay loam; massive; very firm, very sticky and very 
plastic; many, very fine pores; few, very fine to fine 
roots; gradual, smooth boundary; pH-6.30; 

 
B22 45-76 Grayish brown (2.5Y 5/2 M) with many, medium 

prominent, brown (7.5YR 5/4 M) mottles; clay; 
massive; extremely firm, very sticky and very plastic; 
many, very fine pores; few, very fine iron concretions; 
gradual, smooth boundary; pH-6.92; 

 
B23 76-120+ Light brownish gray (2.5Y 6/2 M) with many, medium, 

prominent, brown (7.5YR 5/4 M) mottles; clay; 
massive; extremely firm, very sticky and very plastic; 
many, very fine pores; few, very fine iron concretions; 
pH-6.81. 

 
Range in characteristics:   The thickness of soil solum exceeds 120 cm.  The 
Ap horizon ranges from about 12-20 cm in thickness.  The colours are in 10YR 
and 2.5Y hues with values of 3-6 and chroma of 2.  The subsurface horizons are 
more than 100 cm thick with colours in same hues and values as those of the 
surface horizon, but chromas of 1-2.  The texture is mainly clay loam to silty clay 
loam and silty clay to clay throughout the profile.  The structure is mainly 
massive.  The root distribution in the profile is found as poor.  These soils are 
normally flooded in rainy months and as such they remain wet for a considerable 
period (throughout the year at places) and have brown to dark gray mottles 
throughout the pedon.  
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Use and vegetation: These soils are bunded, irrigated and cultivated for rice 
after rice (twice) during the year.  The natural vegetation associated with these 
soils comprises Acacia arabica, Gemolina arboria, Zizyphus jujuba, Phonix 
sylvestrics, Ipomoea carnia, Vitex negundo, Terminalia arjuna, and Calotropis.    
 
Location:  Village: Kushmi   Tahasil: Baharagoda  

District: East Singhbhum   Profile No.   905 
 
Interpretative Groupings: 
 
Land Capability Subclass - IIIws   
Soil Irrigability Class - C  
Land Irrigability Subclass - 3sd  
Hydrologic Soil Grouping - D  
Productivity Potential - Moderate 

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

33 
 

Kushmi 
 

905 0-18 12 45 43 sic 1.65 5.49 0.05 

18-45 7 55 38 sicl 1.64 6.30 0.05 

45-76 25 25 50 c 1.88 6.92 0.05 

76-120 10 40 50 c 1.88 6.81 0.05 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.60 Nil 8.0 7.2 0.5 0.2 35 45 5 165 

0.30 Nil 7.2 6.0 0.5 0.2 28 50 7 230 

0.23 Nil 11.0 9.2 0.7 0.3 37 57 5 275 

0.14 Nil 13.6 8.0 0.7 0.3 38 59 7 295 
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5.3.34 Lachhipur series (0604042308070514) 
 
Lachhipur series is a member of fine loamy, mixed, hyperthermic family of Typic 
Haplustepts. Lachhipur series comprises brown to strong brown and yellowish 
brown to brownish yellow and light yellow, deep, well drained, medium to 
moderately fine textured soils.  They are developed over colluvial-alluvial material 
derived form metasediment on very gently to gently sloping (1-5%) valleys, lower 
pediplains and local depressions in metasediment landscape.  
 
Typifying Pedon    Lachhipur clay loam 
 
Horizon Depth (cm)   Morphological description   
 
Ap 0-12 Brown (10YR 4/3 M) and light  yellowish brown (10YR 

6/4 D); clay loam; moderate, medium subangular 
blocky; firm, sticky and plastic; many, very fine pores; 
many, very fine to fine roots; clear, smooth boundary; 
pH-6.65; 

 
B1 12-40 Yellowish brown (10YR 5/4 M); clay loam; moderate, 

medium subangular blocky; firm, sticky and plastic; 
many, very fine pores; a few, fine iron-manganese 
concretions; few, very fine roots; gradual, smooth 
boundary; pH-7.85;  

 
B2 40-65 Yellowish brown (10YR 5/6 M); clay loam; strong, 

medium subangular blocky; very firm, very sticky and 
very plastic; many, very fine pores; common, fine to 
medium iron-manganese concretions; a few, very fine 
rootlets; clear, smooth boundary; pH-8.05; 

 
Cr 65-75+ Yellowish colluvial coarse gravels, pebbles and 

stones of metasediment mixed with some soil in 
loamy / clayey matrix.    

 
Range in characteristics: The soil solum is about 60-90 cm thick.  The Ap 
horizon is 12-18 cm thick with colours in 10YR and 7.5YR hues with values and 
chromas of 4-6 and 3-6, respectively.  The subsurface horizons are about 45-70 
cm thick with colours in same hues as of surface horizon with values of 4-5 and 
chromas of 4-6.  The texture of surface horizon varies from loam to silty loam and 
clay loam to silty clay loam whereas it varies from clay loam to silty clay loam to 
clay in subsurface horizons. The structure varies from moderate to strong, 
medium subangular blocky. Root mottles are found in surface horizon at places.  
The C horizon comprising gravels, pebbles, stones of metasediment origin mixed 
with some soil in loamy / clayey matrix normally occurs at a depth of about 60-90 
cm from the surface and continues up to over 100 cm below.  Roots are 
uniformly distributed throughout the profile.  
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Use and vegetation: These soils are well bunded and cultivated for rice, pulses 
and vegetables.  The natural vegetation associated with these soils comprises 
Madhuca latifolia, Diospyros melanoxylon, Zizyphus jujuba, Syzygium cumuni, 
Azadirachta indica, Schleichera trijuga, Phonix sylvestrics, Terminalia tomentosa, 
Butea monosperma, etc.  
   
Location:  Village: Khairadihi  Tahasil: Patamda 

District: East Singhbhum Profile No.  715 
 
Interpretative Groupings: 
 
Land Capability Subclass - IIs   
Soil Irrigability Class - B  
Land Irrigability Subclass - 2st  
Hydrologic Soil Grouping - C 
Productivity Potential - High  

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

34 
 

Lachhipur 
 

715 0-12 30 36 34 cl 1.63 6.65 0.03 

12-40 25 42 33 cl 1.60 7.85 0.08 

40-65 35 30 35 cl 1.60 8.05 0.06 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

1.00 Nil 11.6 2.0 1.0 0.1 25 59 16 630 

0.33 Nil 10.0 4.0 1.0 0.1 21 72 18 565 

0.15 Nil 10.2 3.2 0.7 0.1 19 75 19 465 
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5.3.35 Latu series (0405041403070515) 
 
Latu series is a member of loamy-skeletal, mixed, hyperthermic family of Typic 
Ustorthents.  Latu soils are brown to yellowish brown, reddish brown, yellowish 
red and dusky red and red, very shallow to shallow, well drained, gravelly sandy 
loam to gravelly sandy clay loam and gravelly clay loams.  They are developed 
over lateritic parent material on very gently to moderately sloping lateritic 
pediments mounds and hill tops of 3-10 per cent slopes.  
 
Typifying Pedon  Latu gravelly sandy loam  
 
Horizon Depth (cm)   Morphological description   
 
A11 0-12 Yellowish red (5YR 4/6 M) and reddish yellow (7.5YR 

6/6 D); gravelly sandy loam with about 30-35 per cent 
gravels (by volume); weak, fine subangular blocky; 
friable, slightly sticky and non-plastic; common, 
medium pores; many, fine to medium 
ferromanganese concretions; few, very fine to fine 
roots; gradual, smooth boundary; pH-5.22; 

  
A12 12-22 Yellowish red (5YR 4/6 M and 5/8 D); gravelly sandy 

clay loam with about 35-40 per cent gravels (by 
volume); weak, medium subangular blocky; firm, 
sticky and plastic; many, fine pores; few, medium to 
coarse ferromanganese concretions; common, fine to 
medium roots; clear, broken boundary; pH-5.87; 

 
Cr 22-90+ Yellowish red; lateritic murrum (saprolite) mixed with 

abundant ferromanganese concretions and about     
10-20 per cent soil in loamy matrix; few, very fine 
roots. 

 
Range in characteristics: The solum thickness ranges from about 8-22 cm with 
colours in hues of 10YR, 7.5YR, 5YR and 2.5YR and values and chromas of 3-5 
and 3-8, respectively.  The texture varies from gravelly sandy loam to gravelly 
sandy clay loam and gravelly clay loam.  The C horizon is much thicker and 
contains 80-90 per cent ferromanganese concretions, lateritic saprolite and less 
than 20 per cent soil in loamy matrix.  The roots are uniformly distributed 
throughout the profile.   
  
Use and vegetation: These soils are mostly found under barren wastelands 
used locally for grazing.  They are also found under forest plantations of 
Eucalyptus species with good growths at places.  Cashewnut plantations raised 
by state forest department with well management practices are also encountered 
at places.   Quality  murrum  is  found  to  be  quarried as road material at places.   
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The natural vegetation associated with these soils comprises Diospyros 
melanoxylon, Zizyphus jujuba, Shorea robusta, Madhuca latifolia, Anona 
squamosa, Ipomoea carnia, Dendrocalarmus strictus. Vitex negundo and thin 
grasses.   
  
Location:  Village: Mahulisol  Tahasil:  Dhalbhumgarh 

District: East Singhbhum Profile No.  854 
 
Interpretative Groupings: 
 
Land Capability Subclass - VIes   
Soil Irrigability Class -  E 
Land Irrigability Subclass -  6st 
Hydrologic Soil Grouping -  C 
Productivity Potential -  Unsuitable 

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

35 
 

Latu 
 

854 0-12 76 6 18 sl 1.52 5.22 0.06 

12-22 50 15 35 scl 1.55 5.87 0.02 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.3 Nil 3.0 0.9 0.4 0.1 9 49 3 80 

0.4 Nil 3.0 1.8 0.4 0.1 15 35 3 65 
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5.3.36 Luiya series (0604041508070502) 
 
Luiya series is a member of fine loamy, mixed, hyperthermic family of Fluventic 
Haplustepts.  Luiya soils are pale brown to brown and yellowish brown to light 
olive brown very deep, moderately well drained silty clay loams.  They are 
developed over alluvial – colluvial material derived from sedimentary rocks on 
very gently sloping (1-3%) valleys in metasediment-shale and sandstone 
landscapes.  
 
Typifying Pedon  Luiya silty clay loam    
 
Horizon Depth (cm)   Morphological description   
 
Ap 0-13 Light olive brown (2.5Y 5/4 M) and light yellowish 

brown (2.5 Y 6/4 D) with strong brown root speckles; 
silty clay loam; moderate, medium subangular blocky; 
firm, sticky and plastic; many, fine pores; many, very 
fine to fine roots; clear, smooth boundary; pH-5.25; 

 
B21 13-26 Olive brown (2.5 Y 4/4 M) with strong brown root 

speckles; clay loam; moderate, medium subangular 
blocky; firm, sticky and plastic; many, fine pores; few, 
fine to medium iron-manganese concretions; many, 
very fine to fine roots; gradual, smooth boundary;      
pH-6.20; 

 
B22 26-56 Light olive brown (2.5Y 5/3 M) with common, medium, 

distinct, brown (7.5YR 5/4 M) mottles; clay loam; 
strong, medium subangular blocky; firm, sticky and 
plastic; many, very fine pores; many, medium to 
coarse iron-manganese concretions; few, very fine 
roots; gradual, smooth boundary; pH-7.22; 

 
B23 56-103+ Greyish brown (2.5Y 5/2 M) with many, coarse, 

prominent strong brown (7.5 YR 4/6 M) mottles; 
gravelly clay loam with about 15 per cent gravels (by 
volume); strong, medium subangular blocky; very 
firm, sticky and plastic; many, fine pores; few, fine to 
medium iron manganese concretions; few, very fine 
roots; pH-7.16. 

     
Range in characteristics:   In general, the depth of soil is more than 105 cm.  
The Ap horizon ranges from 13-20 cm in thickness.  The colours are in 7.5YR 
10YR and 2.5Y hues with values and chormas of 4-6 and 2-6, respectively.  The 
surface soil texture varies from silty clay loam to clay loam and sandy clay loam.  
The subsurface horizons are more than 90 cm thick with colours in same hues as 
those of the surface horizon with values of 3-5 and chromas of 2-6.  The 
subsurface  soil  texture  also varies widely ranging from sandy loam to silty loam  
 - 107 - 



and clay loam.   The structure grades from weak to moderate and strong, fine to 
medium subangular blocky.  Iron-manganese concretions are present in subsoil 
horizons.  Brown to strong brown root speckles and mottles are present in the 
profile.  These soils exhibit fluvial characteristics as evidenced by the irregular 
distribution of organic carbon, variable textures and colours in their morphology.  
The roots are uniformly distributed throughout the pedon.  
 
Use and vegetation:  These soils are well bunded and used for rice cultivation 
year after year.  The natural vegetation associated with these soils comprises 
Shorea robusta, Diospyros melanoxylon, Madhuca latifolia, Acacia arabica, 
Azadirachta indica, Pongamia glabra, Ipomoea carnia, Terminalia arjuna, Vitex 
negundo and Butea monosperma.   
 
Location:  Village: Luiya    Tahasil:  Tonto 

District: West Singhbhum   Profile No.  A1  
 
Interpretative Groupings: 
 
Land Capability Subclass - IIs  
Soil Irrigability Class - B  
Land Irrigability Subclass - 2s  
Hydrologic Soil Grouping - C  
Productivity Potential - High  

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

36 
 

Luiya 
 

A1 0-13 10 55 35 sicl 1.65 5.25 0.05 

13-26 40 25 35 cl 1.65 6.20 0.06 

26-56 35 30 35 cl 1.65 7.22 0.07 

56-103 32 35 33 cl 1.63 7.16 0.03 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.80 Nil 5.7 1.0 0.4 0.3 18 41 13 280 

0.50 Nil 9.0 0.5 0.4 0.2 20 51 13 220 

0.15 Nil 10.0 2.0 0.4 0.2 20 63 19 220 

0.20 Nil 9.5 3.0 0.4 0.1 20 65 16 130 
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5.3.37 Majhgaon series (0604030806070516) 
 
Majhgaon series is a member of loamy, mixed, hyperthermic family of Typic 
Dystrustepts.  Majhgaon series comprises reddish brown to yellowish red and 
dusky red; moderately deep, well drained, moderately coarse to moderately fine 
textured, stony and rocky soils.  They are developed on moderate to strongly 
sloping (5-15%) pediment inselberg complex and lower hill slopes in granitic 
landscape.  
 
Typifying Pedon  Majhgaon sandy clay loam  
 
Horizon Depth (cm)   Morphological description   
 
A 0-18 Yellowish red (5YR 5/6 M); sandy clay loam; weak, 

medium subangular blocky; firm, slightly sticky and 
slightly plastic; common, fine pores; many, very fine to 
fine roots gradual, smooth boundary; pH-5.28; 

 
B 18-38 Yellowish red (5YR 4/6 M); sandy clay loam; 

moderate, medium subangular blocky; firm, sticky and 
plastic; many, fine pores; many fine to medium and a 
few coarse roots; clear, irregular boundary; pH-5.95; 

 
Cr 38-75+ Dark red; partly weathered and weathered granitic 

material mixed with pebbles, stones and about 25-30 
per cent soil in loamy matrix; a few, fine roots.  

 
Range in characteristics: The depth of solum ranges from about 35-48 cm.  
The surface horizon ranges from 12-18 cm in thickness with colours mainly in 
hue of 5YR and 2.5YR and value of 3-5 and chromas of 3-6.  The texture of 
surface soil varies from sandy clay loam and gravelly sandy clay loam to clay 
loam.  The thickness of subsurface horizon ranges from 20-30 cm with colours in 
same hues as those of surface horizon and values and chromas of 3-4 and 4-6, 
respectively.  The texture varies from clay loam to sandy clay loam and silty clay 
loam.  The structure is weak to moderate, fine to medium subangular blocky.  
The C horizon contains about 70-80 per cent red murrum mixed with less than 25 
per cent soil in loamy or clayey matrix.  Roots are uniformly distributed 
throughout the profile.  The soil surface is extremely stony bouldery and rocky 
and the soils are found only in pockets / blank areas.  These soils are also 
associated with rocky lands.  
 
Use and vegetation: These soils are found mainly under barren, stony, bouldery 
and rocky lands.  Stones and boulders are collected or quarried from these soils 
for road, canal, dam and building constructions.  They are also locally used for 
grazing purpose and also found under open to moderately dense forest at 
places.   Natural  vegetation  consists  of  drought  resistant species like Zizyphus  
jujuba, Diospyros melanoxylon, Butea monosperma, Lantana camera and 
Needle grasses.  
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Location:  Village: Dirga    Tahasil: Majhgaon  
District: West Singhbhum   Profile No. 561 

 
Interpretative Groupings: 
 
Land Capability Subclass - VIes   
Soil Irrigability Class -  E 
Land Irrigability Subclass -  6st 
Hydrologic Soil Grouping -  C 
Productivity Potential - Unsuitable 

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

37 
 

Majhgaon 
 

561 0-18 50 20 30 scl 1.74 5.28 0.03 

18-38 55 10 35 scl 1.74 5.95 0.04 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.4 Nil 5.0 1.0 0.3 0.1 16 40 2 70 

0.6 Nil 6.5 2.5 0.4 0.1 19 50 3 85 
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5.3.38 Makri series (0604030808070517) 
 
Makri series is a member of fine loamy, mixed, hyperthermic family of Typic 
Dystrustepts.  Makri soils are reddish brown to yellowish red and dusky red, 
deep, well drained, sandy loam to sandy clay loams.  They are developed over 
lateritic parent material on very gently sloping (1-3%) pediplains in the lateritic 
landscape.  
 
Typifying Pedon     Makri sandy loam 
 
Horizon Depth (cm)   Morphological description   
 
A 0-10 Yellowish red (5YR 4/6 M and 5/6 D); sandy loam; 

weak, medium subangular blocky; friable, slightly 
sticky and non-plastic; common, medium pores; 
many, very fine to fine roots; clear, smooth boundary; 
pH-5.30; 

 
B21 10-16 Dark reddish brown (5YR 3/4 M) and yellowish red 

(5YR 4/6 D); clay loam; moderate, medium 
subangular blocky; firm, sticky and plastic; many, fine 
pores; few, very fine to fine roots; gradual, smooth 
boundary; pH-5.29; 

 
B22 16-52 Dark red (2.5YR 3/6 M) and yellowish red (5YR 4/6 

D); sandy clay loam; moderate, medium subangular 
blocky; firm, sticky and plastic; many, fine pores; few, 
fine and medium roots; diffuse, smooth boundary;    
pH-5.81; 

 
B3 52-55 Dark red (2.5YR 3/6 M) and yellowish red (5YR 5/6 

D); clay loam; moderate, medium, subangular blocky; 
firm, sticky and plastic; many, fine pores; a few, fine 
roots; abrupt, smooth boundary; pH-5.83; 

 
Cr 55-92+ Red to dark red; lateritic murrum mixed with iron-

manganese concretions and some soil in loamy 
matrix.  

 
Range in characteristics: The thickness of soil solum ranges from about 52-90 
cm.  The thickness of surface horizon ranges from about 10-18 cm with colours 
in hues of 5YR and 2.5YR with values and chromas of 4-5 and 3-6, respectively.  
The texture of surface soil is mainly sandy loam to sandy clay loam.  The 
subsurface horizons are about 45-75 cm in thickness with colours in hues of 5, 
2.5YR and 10R with values and chromas of 3-4 and 4-8, respectively.  The 
texture varies from sandy clay loam to clay loam.  The structure is weak fine to 
moderate medium subangular blocky and roots are uniformly distributed 
throughout the profile.  
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Use and vegetation: These soils are normally found under open to moderately 
dense forests.  Cultivable waste lands used locally for grazing and plantation of 
cashew nut and Eucalyptus sps, are also found over these soils at places.  
Natural vegetation consists of Shorea robusta, Madhuca latifolia, Diospyros 
melanoxylon, Buchanania latifolia, Dendrocalamus strictus, Phonix sylvestrics, 
etc.  
   
Location:  Village: Makri  Tahasil: Chakuliya 

District: East Singhbhum Profile No.  853 
 

Interpretative Groupings: 
 
Land Capability Subclass - IIIes   
Soil Irrigability Class - C  
Land Irrigability Subclass - 3s  
Hydrologic Soil Grouping - C  
Productivity Potential - Poor 

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

38 
 

Makri 
 

853 0-10 78 4 18 sl 1.63 5.30 0.04 

10-16 40 30 30 cl 1.55 5.29 0.04 

16-52 55 15 30 scl 1.52 5.81 0.02 

52-55 40 30 30 cl 1.50 5.83 0.03 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.4 Nil 2.4 1.0 0.4 0.1 9 43 3 95 

0.4 Nil 4.6 1.6 0.4 0.1 15 45 2 90 

0.3 Nil 4.0 1.5 0.4 0.1 15 40 4 85 

0.3 Nil 4.0 3.4 0.4 0.1 15 53 3 100 
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5.3.39 Nutandihi series (0604030806070519) 
 
Nutandihi series is a member of loamy, mixed, hyperthermic family of Typic 
Dystrustepts.  Nutandihi series comprises brown to strong brown and reddish 
brown to yellowish red, moderately deep, well drained, moderately coarse to 
moderately fine textured soils.  They are developed over granitic parent material 
on very gently to gently sloping (1-5%) pediplains, foot hill slopes and hill tops.  
 
Typifying Pedon   Nutandihi sandy loam  
 
Horizon Depth (cm)   Morphological description   
 
A 0-15 Yellowish red (5YR 4/6 M) and light brown (7.5YR 6/4 

D); sandy loam; weak, medium subangular blocky; 
friable, slightly sticky and non-plastic; common, 
medium pores; many, very fine to fine roots; clear, 
smooth boundary; pH-6.10; 

 
B21 15-27 Dark red (2.5YR 4/8 M); sandy clay loam; moderate, 

medium subangular blocky; firm, sticky and plastic; 
common, fine pores; a few iron concretions; many, 
very fine and fine roots; gradual, smooth boundary; 
pH-5.70; 

 
B22 27-41 Dark red (2.5YR 4/6 M); sandy clay loam; moderate, 

medium subangular blocky; firm, sticky and plastic; 
many, very fine pores, a few iron concretions; a few, 
very fine roots; clear, smooth boundary; pH-6.00; 

 
Cr 41-68+ Red to dark red; granitic murrum mixed with plenty of 

ferromanganese concretions and some soil in clayey / 
loamy matrix.  

 
Range in characteristics: The solum thickness ranges from about 35-48 cm.  
The surface horizon is 15-18 cm thick with colours mainly in hues of 7.5, 5YR, 
values of 4-6 and chromas of 3-6.  The texture of surface soil ranges from sandy 
loam to sandy clay loam and clay loam.  The thickness of subsurface horizons 
ranges from about 20-32 cm with colours in 7.5YR, 5YR and 2.5YR with values 
and chromas of 4-5 and 3-8, respectively.  The texture varies from sandy clay 
loam to clay loam and sandy clay.  The C horizon contains about 80-90 per cent 
reddish brown granitic murrum mixed with ferromanganese concretions, quartz 
pebbles and some soil (less than 20%) in loamy or clayey matrix.  The roots are 
well distributed throughout the profile.  
  
Use and vegetation: These soils are normally under cultivable wastes used 
locally for grazing but at places they are cultivated for rice with low yields.  They 
are also found under open to moderately dense forests.  Natural vegetation 
consist   of   species   like   Lantana camera,  Diospyros melanoxylon,  Syzygium  
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cumuni, Vitex negundo, Zyziphus jujuba, Madhuca latifolia, Phonix sylvestrics, 
Shorea robusta, local grasses, scrubs and bushes.  
 
Location:  Village: Nutandihi  Tahasil: Dhalbhumgarh 

District: East Singhbhum Profile No. 841 
 
Interpretative Groupings: 
 
Land Capability Subclass - IIIes  
Soil Irrigability Class - C  
Land Irrigability Subclass - 3st  
Hydrologic Soil Grouping - C  
Productivity Potential - Poor 

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

39 
 

Nutandihi 
 

841 0-15 65 15 20 sl 1.59 6.10 0.06 

15-27 68 8 24 scl 1.73 5.70 0.04 

27-41 47 25 28 scl 1.60 6.00 0.04 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.4 Nil 3.2 1.6 0.3 0.2 10 53 4 250 

0.2 Nil 3.2 2.4 0.4 0.2 13 48 8 180 

0.1 Nil 5.6 0.8 0.4 0.1 14 49 3 115 
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5.3.40 Punjipahar series (0405041403070517) 
 
Punjipahar series is a member of loamy-skeletal, mixed, hyperthermic family of 
Typic Ustorthents.  Punjipahar series predominantly comprises, brown to strong 
brown, reddish brown and yellowish red, very shallow to shallow, well drained, 
moderately coarse to moderately fine textured gravelly, stony, bouldery and 
rocky soils.  They are developed over complex parent materials on moderately 
steep to very steep hill slopes and isolated hills with gradient of 15-35 per cent 
and more in metasediment, quartzitic and granitic landscapes.  
 
Typifying Pedon   Punjipahar gravelly loam  
 
Horizon Depth (cm)   Morphological description   
 
A11 0-10 Brown (7.5YR 4/2 M) and pinkish gray (7.5 YR 6/2 D); 

gravelly loam with about 45-50 per cent gravels (by 
volume); weak, fine subangular blocky; slightly sticky 
and slightly plastic; common, fine pores; many, very 
fine to fine and few coarse roots; clear, broken 
boundary; pH-6.04; 

 
A12 10-22 Brown (7.5YR 4/4 M); gravelly sandy clay loam with 

about 60 per cent gravels (by volume); weak, fine 
subangular blocky; firm, slightly sticky and slightly 
plastic; many, fine pores; many, very fine to fine and 
few, medium to coarse roots, clear, broken boundary; 
pH-6.20; 

 
Cr 22-55 Brownish coloured semi-weathered to weathered 

quartzitic and mica schist materials with about 20 per 
cent soil in loamy matrix; a few, fine and mediums 
roots.  

 
Range in characteristics: The soil solum is thinner and ranges from about 8-20 
cm.  The colours are in hues of 7.5YR, 5YR and 2.5YR with values and chromas 
of 3-6 and 2-6, respectively.  The soil texture varies from gravelly sandy loam to 
gravelly loam and gravelly sandy clay loam to gravelly clay loam.  The C horizon 
is thicker and comprises gravels, pebbles and stones with about 20-25 per cent 
soil in loamy matrix and normally occurs at a depth of 8-20 cm depth from the 
surface and continues up to over 70 cm down below.  These soils are severely 
stony, bouldery and rocky.  Roots are well distributed throughout the profile.   
  
Use and vegetation: These soils are covered with moderately dense to dense 
forests.  Natural vegetation consists of Anogeissus latifolia, Shorea robusta, 
Diospyros melanoxylon, Terminalia tomentosa, Buchanania latifolia, Salmalia 
malabaricum, Lantana camera and Dendrocalamus strictus.   
  
Location:  Village: Bhalki   Tahasil: Dhalbhumgarh  

District: East Singhbhum  Profile No. 835  
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Interpretative Groupings: 
 
Land Capability Subclass - VIIes   
Soil Irrigability Class - E 
Land Irrigability Subclass - 6st 
Hydrologic Soil Grouping - C  
Productivity Potential - Unsuitable  

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

40 
 

Punjipahar 
 

835 0-10 45 30 25 l 1.35 6.04 0.11 

10-22 62 10 28 scl 1.39 6.20 0.07 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

2.3 Nil 6.8 1.2 0.5 0.3 17 52 5 355 

1.1 Nil 6.0 3.2 0.4 0.4 19 53 5 380 
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5.3.41 Purnapani series (0604040512010506) 
 
Purnapani series is a member of fine, montmorillonitic, hyperthermic family of 
Vertic Haplustepts.  Purnapani soils are brown to yellowish brown and dark 
yellowish brown to light olive brown, very deep, moderately well drained silty 
clays.  They are developed over basic-shale parent material on very gently 
sloping (1-3%) pediplains and plateaus.   
 
Typifying Pedon   Purnapani silty clay 
 
Horizon Depth (cm)   Morphological description   
 
Ap 0-18 Brown (10YR 5/3 M); silty clay; strong, medium 

subangular blocky; very firm, very sticky and very 
plastic; many, very fine pores; 2-3 cm wide cracks; 
many, very fine roots; clear, smooth boundary;          
pH-7.07; 

 
B21ss 18-50 Light olive brown (2.5Y 5/3 M); clay; strong, medium 

angular blocky; extremely firm, very sticky and very 
plastic; many, very fine pores; few, very fine 
titaniferrous and calcium concretions; 1-2 cm wide 
cracks; shiny pressure faces and weakly developed 
slickensides; few, very fine roots; diffuse, smooth 
boundary; pH-8.30;  

 
B22ss 50-105+ Light olive brown (2.5Y 5/3 M); clay; strong, medium 

angular blocky; extremely firm, very sticky and very 
plastic; many, very fine pores; few, fine iron-
manganese and common, fine calcium concretions; 
shiny pressure faces and distinct slickensides; strong 
effervescence; pH-8.53; 

     
Range in characteristics:   The thickness of soil solum is more than 105 cm.  
The Ap horizon ranges from 16-20 cm thick with colours in 10YR and 2.5Y hues 
with values and chromas of 4-5 and 3-4, respectively.  The surface soil texture 
varies from silty clay to clay.  The subsurface horizons are more than 90 cm thick 
with colours in same hues as those of the surface horizon with both the values 
and chromas of 3-6.  The texture is predominantly clay.  The structure grades 
from strong, medium to coarse subangular blocky to angular blocky.  Wide 
cracks are present on surface and continues up to about 50-55 cm below.  
Pressure faces and slickensides are commonly observed below 16-20 cm from 
the surface.  Sink holes are found in cultivated soils, whereas the gilgai micro-
relief is found in uncultivated soils.  These soils are mainly non-calcareous but at 
places slight to strong effervescence are recorded in subsoil horizons.  
 
Use and vegetation:  These soils are well bunded and used for cultivation of 
rice and grams.   The   natural   vegetation associated with these soils comprises  
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Acacia arabica, Zizyphus jujuba, Butea monosperma, Azadirachta indica, 
Calotropis, perennial grasses and weeds.   
 
Location:  Village: Sanpurnapani    Tahasil: Chaibasa  

District: West Singhbhum   Profile No.  298  
 

Interpretative Groupings: 
 
Land Capability Subclass - IIes  
Soil Irrigability Class - B  
Land Irrigability Subclass - 2sd  
Hydrologic Soil Grouping - D  
Productivity Potential - High 

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

41 
 

Purnapani 
 

298 0-18 10 50 40 sic 2.07 7.07 0.25 

18-50 10 30 60 c 2.04 8.30 0.15 

50-105 20 30 50 c 1.92 8.53 0.22 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

1.0 Nil 11.0 10.0 0.7 0.6 35 64 13 600 

0.3 1.5 12.0 16.0 0.9 0.1 36 81 12 140 

0.3 4.5 12.0 16.0 0.9 0.1 35 83 9 130 
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5.3.42 Pusaro series (0103062108070501) 
 
Pusaro series is a member of fine loamy, mixed, hyperthermic, family of Typic 
Paleustalfs.  Pusaro series comprises brown to dark reddish brown and yellowish 
red, very deep, moderately well drained, moderately coarse to moderately fine 
textured soils.  They are developed over granitic parent material on very gently to 
gently sloping (1-5%) pediplains and foot slopes in granitic landscape.  
 
Typifying Pedon      Pusaro sandy clay loam 
 
Horizon Depth (cm)   Morphological description   
 
A 0-17 Dark reddish brown (5YR 3/4 M) and reddish brown 

(5YR 4/4 D); sandy clay loam; moderate, medium 
subangular blocky; firm, sticky and plastic; common, 
fine pores; common, very fine and fine roots; gradual, 
smooth boundary; pH-5.20; 

 
B21t 17-48 Dark reddish brown (5YR 3/4 M), and reddish brown 

(5YR 4/4 D); clay loam; strong, medium subangular 
blocky; firm, sticky and plastic; many, very fine pores; 
thin, patchy clay cutans on ped faces; few, iron-
manganese concretions; few, very fine to fine roots; 
diffuse, smooth boundary; pH-5.60; 

 
B22t 48-125+ Dark reddish brown (5YR 3/3 M) and reddish brown 

(5YR 4/3 D); clay loam; strong, medium subangular 
blocky; very firm, very sticky and very plastic; many, 
very fine pores; thick patchy clay cutans on ped faces; 
common, fine iron-manganese concretions; few, fine 
to medium roots; pH-6.60. 

 
Range in characteristics:  The solum thickness is more than 125 cm.  The A 
horizon ranges from about 10-18 cm in thickness with colours in 7.5YR and 5YR 
hues with values of 3-4 and chromas of 4-6.  The surface soil texture varies from 
sandy loam to sandy clay loam.  The subsurface horizons are more than 125 cm 
thick with colours mainly in hue of 5YR with values and chromas of 3-5 and 2-4, 
respectively.  The subsurface soil texture varies from sandy clay loam to clay 
loam and clay.  The structure grades from moderate to strong medium 
subangular blocky to angular blocky.  Thin to thick clay cutans on ped faces 
appear below 17-20 cm from the soil surface.  Ferruginous concretions are found 
in subsurface horizons.  
  
Use and vegetation:  These soils are normally found under scrub to moderately 
dense forests.  They are also found under cultivable wastelands, used locally for 
grazing and partly under rainfed cultivation of lesser millets, maize, pulses and 
short  duration  rice,  etc.  Natural vegetation consists of mixed deciduous  
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species like Butea monosperma, Diospyros melanoxylon, Azadirachta indica and 
Acacia arabica.  
 
Location:  Village: Kolhudih   Tahasil: Rajnagar 

District: Saraikela-Kharsawan  Profile No. 670 
 

Interpretative Groupings: 
 
Land Capability Subclass - IIes 
Soil Irrigability Class - B 
Land Irrigability Subclass - 2s 
Hydrologic Soil Grouping - C 
Productivity Potential - Moderate 
 

Analytical Data 
 

 
Sl. No. 

 
Soil series 

 
Profile 

No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

Density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

42 
 

Pusaro 
 

670 0-17 65 9 26 scl 1.68 5.20 0.40 

17-48 35 30 35 cl 1.65 5.60 0.20 

48-125 30 32 38 cl 1.42 6.60 0.30 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.4 Nil 5.0 0.6 0.3 0.1 15 40 3 105 

0.3 Nil 10.0 4.0 0.5 0.1 21 69 8 115 

0.1 Nil 12.0 16.0 0.9 0.1 35 83 9 130 
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5.3.43 Raghunathdihi series (0604041507070504) 
 
Raghunathdihi series is a member of coarse loamy, mixed, hyperthermic family 
of Fluventic Haplustepts.  Raghunathdihi comprises brown to grayish brown and 
dark grayish brown, very deep, well drained, moderately fine texture soils of 
transported nature.  They are developed over alluvial – colluvial material on very 
gently sloping (1-3%) local depressions in laterite-metasediment and granitic 
landscapes.   
 
Typifying Pedon   Raghunathdihi sandy clay loam 
 
Horizon Depth (cm)   Morphological description   
 
Ap 0-22 Grayish brown (10YR 5/2 M) and light gray (10YR 

7/2) with few, fine distinct strong brown (7.5YR 4/6) 
root speckles; sandy clay loam; moderate, medium 
subangular blocky; firm, slightly sticky and slightly 
plastic; common, fine pores; common, very fine to fine 
roots; abrupt, smooth boundary; pH-4.51; 

 
IIA 22-42 Brown (10YR 5/3 M) with many, fine, distinct, brown 

(7.5YR 4/4 M) mottles; loamy sand; single grain; 
loose, non-sticky and non-plastic; few, coarse pores; 
few, very fine roots; abrupt, smooth boundary;         
pH-6.13; 

 
B 42-80 Brown (10YR 4/3 M) with many, medium, distinct 

brown (7.5YR 4/4 M) mottles; sandy clay loam; 
moderate, medium subangular blocky; firm, sticky and 
plastic; many, fine pores; few, very fine roots; abrupt, 
smooth boundary; pH-6.64; 

 
IIIA11 80-95 Yellowish brown (10YR 5/6 M); sand; single grain; 

loose, non-sticky and non-plastic; few, coarse pores; 
abrupt, smooth boundary; pH-6.53; 

 
A12 95-110+ Yellowish brown (10YR 5/4M) with many, medium, 

distinct, strong brown (7.5YR 5/6 M) mottles; sand; 
single grain; loose; non-sticky and non-plastic; few, 
coarse pores; pH-6.64. 

 
Range in characteristics:  The depth of soil solum exceeds 110 cm.  The Ap 
horizon is about 18-22 cm thick with colours in hues of 7.5YR and 10YR with 
values and chromas of 4-5 and 2-3, respectively.  The texture varies from sandy 
clay loam to clay loam.  The subsurface horizons are more than 90 cm thick with 
colours in hues of 7.5YR, 10YR and 2.5Y with values and chromas of 3-6 and    
2-6, respectively.  The texture varies widely ranging from sandy loam to loamy 
sand  and  sandy clay loam to sand.  The structure varies from weak to moderate  
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fine to medium subangular blocky and single grain.  Brown to strong brown root 
speckles and mottles are present, throughout the profile.   
 
Use and vegetation: These soils are normally bunded and cultivated for rice 
year after year. The natural vegetation associated with these soils comprises 
Phonix syluestrics, Palm, Vitex negundo, Azadirachta indica, Lantana camera, 
local grasses and weeds.    
 
Location:  Village: Raghunathdihi  Tahasil: Ghatsila  

District: East Singhbhum    Profile No.   769 
 
Interpretative Groupings: 
 
Land Capability Subclass - IIIes   
Soil Irrigability Class - C  
Land Irrigability Subclass - 3st  
Hydrologic Soil Grouping - B  
Productivity Potential - Moderate 

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
43 Raghunathdihi  769 0-22 65 5 30 scl 1.52 4.51 0.12 

22-42 85 6 9 ls 1.58 6.13 0.05 

42-80 50 22 28 scl 1.39 6.64 0.06 

80-95 91 4 5 s 1.50 6.53 0.04 

95-110 90 5 5 s 1.50 6.64 0.05 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.6 Nil 6.0 0.8 0.4 Nil 19 38 11 145 

0.1 Nil 2.4 0.8 0.3 Nil 7 50 14 135 

0.2 Nil 6.8 1.2 0.4 0.1 15 57 15 195 

0.1 Nil 2.8 0.4 0.3 Nil 6 58 17 130 

0.1 Nil 2.2 0.4 0.3 0.1 5 60 17 155 
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5.3.44 Raghunathpur series (0405040206070512) 
 
Raghunathpur series is a member of loamy, mixed, hyperthermic family of Lithic 
Ustorthents.  Raghunathpur soils are red to dark red very shallow to shallow, 
excessively drained clay loams.  They are developed over lateritic parent 
material on very gently sloping (1-3%) pediments.  
 
Typifying Pedon  Raghunathpur clay loam    
 
Horizon Depth (cm)   Morphological description   
 

A 0-20 Dark red (2.5YR 3/6 M); clay loam; moderate, 
medium subangular blocky; firm, sticky and plastic; 
many, fine pores; many, very fine to fine roots; clear, 
smooth boundary; pH-5.40; 

 
Cr 20-38 Red lateritic murrum with plenty of ferromanganese 

concretions and little soil in loamy matrix; a few, very 
fine roots; abrupt, smooth boundary;  

 
R  38+  Hard and compact lateritic mass. 
 
Range in characteristics: The thickness of solum ranges from about 8-20 cm.  
The colours are mainly in hue of 2.5YR with values and chromas of 3-5 and 6-8, 
respectively.  The soil texture is predominantly gravelly clay loam to clay loam.  
The C horizon is thinner and contains about 80-90 per cent lateritic and 
ferromanganese concretions embedded with loamy / clayey soils.  Hard and 
massive lateritic mass occurs in between 30-40 cm depth from the surface.  
Honeycomb structured fragments, boulders and bare lateritic outcrops are found 
on the surface at places.  
 
Use and vegetation: These soils are mostly under wastelands locally used for   
grazing purpose.  At places they are found under rainfed cultivation of minor 
millets and pulses.   The natural vegetation consists of Diospyros melanoxylon, 
Azadirachta indica, Lantana camera, Zizyphus jujuba and short thin grasses.  
 
Location:  Village: Chirabandhi  Tahasil:  Chakuliya 

District: East Singhbhum   Profile No.  822 
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Interpretative Groupings: 
 
Land Capability Subclass - VIes 
Soil Irrigability Class - E  
Land Irrigability Subclass - 6st  
Hydrologic Soil Grouping - D  
Productivity Potential - Unsuitable  

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water 
suspension 

 
44 

 
Raghunathpur 

 

 
822 0-20 35 30 35 cl 1.60 5.40 0.04 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.7 
 

Nil 
 

9.6 0.4 0.4 0.1 25 42 6 85 
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5.3.45 Ruyam series (0402010106070501) 
 
Ruyam series is a member of loamy, mixed, hyperthermic family of Haplic 
Ustarents.  Ruyam soils are dark yellowish brown to light olive brown, moderately 
deep, imperfectly to poorly drained clay loams.  They are developed over alluvial 
material on very gently sloping (1-3%) reclaimed stream beds and local 
depressions in metasediment and basic rock landscapes.  
 
Typifying Pedon  Ruyam clay loam  
 
Horizon Depth (cm)   Morphological description   
 
Ap 0-14 Light olive brown (2.5Y 5/3M) and pale yellow (2.5Y 

7/3 D) with many, medium prominent yellowish red 
(5YR 4/6 D) mottles; clay loam; moderate, medium 
subangular blocky; firm, sticky and plastic; many, very 
fine pores; common, very fine to fine roots; clear, 
smooth boundary; pH-5.83; 

 
A12 14-40 Light olive brown (2.5Y 5/4 M) and pale yellow (2.5Y 

7/4 D) with many, medium prominent strong brown 
(7.5YR 5/8 M) mottles; loam; moderate, medium 
subangular blocky; firm, slightly sticky and slightly 
plastic; many, fine pores; few, fine to medium 
ferromanganese concretions; many, very fine to fine 
roots; abrupt, smooth boundary; pH-6.94; 

 
Cr 40-75+ Light olive brown; alluvial material mixed with gravels 

and pebbles; massive; a few, fine roots.  
 
Range in characteristics: The solum thickness ranges from about 40-48 cm.  
The Ap horizon ranges from 14-18 cm in thickness with colours in hues of 10YR 
and 2.5Y and values of 3-5 and chromas of 3-4.  The surface soil texture is 
predominantly clay loam.  The subsurface horizon is about 24-28 cm thick with 
same colours, hues and values as of the above but chromas of 2-4.  The texture 
varies from loam to clay loam to gravelly clay loam.  The C horizon normally 
starts from 40-48 cm from the surface, mixed with plenty of alluvial gravels, 
pebbles and some soil in loamy matrix and continues up to over 75 cm below.  
Roots are well distributed throughout the profile.  These soil remain saturated 
with water during rainy season and even after remain moist and wet.  Yellowish 
red to strong brown mottles are common throughout the profile.  
 
Use and vegetation: These soils are well bunded and cultivated for rice. The 
natural vegetation associated with these soils comprises Butea monosperma, 
Salmalia malabaricum, Lantana camera, Phonix sylvestrics and local weeds and 
grasses.  
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Location:  Village: Ruyam  Tahasil: Mushabani 
District: East Singhbhum Profile No. 759 

 
Interpretative Groupings: 
 
Land Capability Subclass - IIIes   
Soil Irrigability Class - C  
Land Irrigability Subclass - 3sd  
Hydrologic Soil Grouping - C  
Productivity Potential - Moderate 

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

45 
 

Ruyam 
 

759 0-14 31 34 35 cl 1.48 5.83 0.08 

14-40 40 48 12 l 1.45 6.94 0.04 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.9 Nil 6.4 2.0 0.5 0.1 18 50 14 120 

0.2 Nil 4.2 0.8 0.4 0.1 8 69 16 175 
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5.3.47 Shirasbani series (0604041010070504) 
 
Shirasbani series is a member of fine silty, mixed, hyperthermic family of 
Oxyaquic Haplustepts.  Shirasbani series comprises grayish brown, somewhat 
imperfectly to poorly drained, very deep silty clay loams.  They are developed 
over alluvial-colluvial material derived from laterite on very gently sloping 
depressions in lateritic landscape with slopes of 1-3 per cent.   
 
Typifying Pedon  Shirasbani silty clay loam   
 
Horizon Depth (cm)   Morphological description   
 
Ap 0-17 Grayish brown (2.5Y 5/2 M) with many, fine, 

prominent light brown (7.5YR 6/4 M) root speckles; 
silty clay loam; moderate, medium subangular blocky; 
firm, sticky and plastic; many, very fine pores; 
common, very fine to fine roots; diffuse, smooth 
boundary; pH-5.33; 

 
B21 17-50 Grayish brown (2.5Y 5/2 M) with many, medium, 

distinct brown (10YR 4/3) mottles; silty clay loam; 
moderate, medium subangular blocky; very firm, very 
sticky and very plastic; many, very fine pores; few, 
very fine roots; gradual, smooth boundary; pH-6.69; 

 
B22 50-75 Light yellowish brown (2.5Y 6/4 M) with many, 

medium, distinct brown (10YR 4/3M) mottles; silty 
clay loam; massive; very firm, very sticky and very 
plastic; many, very fine pores; diffuse, smooth 
boundary; pH-6.85; 

 
B23 75-110+ Olive yellow (2.5Y 6/6 M) with many, medium distinct 

brown (10YR 5/3 M) mottles; silty clay loam; massive; 
very firm, very sticky and very plastic; many, very fine 
pores; pH-6.79. 

     
Range in characteristics:  The solum thickness is more than 110 cm.  The Ap 
horizon ranges from 17-20 cm thick with colours mainly in hue of 2.5Y and value 
and chroma of 5 and 2, respectively. The subsurface horizons are more than 85 
cm thick with colours in same hue as of surface horizon with values of 5-6 and 
chromas of 2-6.  The texture is predominantly silty clay loam throughout the 
pedon.  Many, fine to medium, prominent to distinct brown to grayish brown 
mottles are found throughout the profile.  The structure in the pedon grades from 
moderate, medium subangular blocky and massive.  The root distribution in 
these soil is poor.  These soils remain wet for more than 180 days in a year for 
most years.   
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Use and vegetation: These soils are well bunded and used for cultivation for 
late variety rice with good yields.  The natural vegetation associated with these 
soils comprises.  Madhuca latifolia, Vitex negundo, Palm, Phonix sylvestrics, 
local weeds and grasses.    
 
Location:  Village: Shirasbani   Tahasil:  Ghatsila 

District: East Singhbhum   Profile No.  810 
 
Interpretative Groupings: 
 
Land Capability Subclass - IIIws  
Soil Irrigability Class - C  
Land Irrigability Subclass - 3sd  
Hydrologic Soil Grouping - C  
Productivity Potential - Moderate  

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
47 Shirasbani 810 0-17 15 54 31 sicl 1.65 5.33 0.10 

17-50 15 50 35 sicl 1.64 6.69 0.06 

50-75 15 52 33 sicl 1.60 6.85 0.05 

75-110 15 50 35 sicl 1.60 6.79 0.06 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.9 Nil 8.0 1.2 0.5 0.1 24 41 12 90 

0.4 Nil 11.0 1.2 0.5 0.1 21 61 5 100 

0.3 Nil 9.0 1.4 0.5 0.1 18 61 10 110 

0.3 Nil 8.8 0.8 0.5 0.1 17 60 9 115 

 
 
 
 
 
 
 
 
 
 

 - 128 - 



5.3.48 Sidumtoli series (0103070408070507) 
 
Sidumtoli series is a member of fine loamy, mixed hyperthermic family of Typic 
Rhodustalfs.  Sidumtoli series comprises dusky red to dark red and yellowish red, 
very deep, well drained, moderately coarse over moderately fine soils.  They are 
developed over lateritic parent material on level to very gently sloping (0-3%) 
pediplains in lateritic landscape.   
 
Typifying Pedon  Sidumtoli loamy sand    
 
Horizon Depth (cm)   Morphological description   
 
A 0-12 Dark red (2.5YR 3/6 M) and yellowish red (5YR 5/6 

D); loamy sand; single grain; very friable, non-sticky 
and non plastic; few, coarse pores; few, very fine to 
medium iron-manganese concretions; many, very fine 
to fine roots; diffuse, smooth boundary; pH-4.81; 

 
B21 12-32 Dark red (2.5YR 3/6 M and D); sandy clay loam; 

weak, medium subangular blocky; firm, slightly sticky 
and slightly plastic; common, fine pores; few, very fine 
and medium iron-manganese concretions; many, very 
fine and medium roots; gradual, smooth boundary;  
pH-5.06; 

 
B22tw 32-66 Dusky red (10R 3/4 M), sandy clay loam; moderate, 

medium subangular blocky; firm, sticky and plastic; 
many, fine pores; thin patchy clay cutans on ped 
faces; few, very fine and medium iron-manganese 
concretions; many, medium and a few coarse roots; 
diffuse, smooth boundary; pH-5.36; 

 
B23w 66-112+ Dusky red (10R 3/4 M); sandy clay loam; moderate, 

medium subangular blocky; firm, sticky and plastic; 
many, fine pores; a few, coarse iron-manganese 
concretions; many, very fine to medium roots; pH-
5.61. 

     
Range in characteristics:  The soil depth exceeds 112 cm. The surface horizon 
varies from about 10-15 cm with colours mainly in hue of 2.5YR and value of 3 
and chromas of 4-6.  The surface texture varies from loamy sand to sandy loam.  
The subsurface horizons are more than 90 cm in thickness with colours in hues 
of 2.5YR and 10R with values of 3 and chromas of 3-8.  The texture of 
subsurface horizons varies from sandy clay loam to clay loam with distinct clay 
illuviation as evidenced by the presence of thin to thick clay cutans on ped faces.  
The structure of surface soil is mainly single grain to weak fine subangular blocky 
but in subsurface horizons it is mainly moderate medium subangular blocky.  A 
few, iron-manganese concretions and very fine to medium roots are present 
throughout the pedon.    
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Use and vegetation:  These soils are found mainly under moderately dense to 
dense forest covers.  Cultivation with early variety rice, pulses, lesser millets is 
observed in open areas at places.  Natural vegetation comprises a variety of 
trees and bushes like Shorea robusta, Madhuca latifolia, Terminalia tomentosa, 
Diospyros melanoxylon, Buchanania latifolia, Phonix sylvestrics, Zizyphus 
nummularia, Bhurdu, Sidha and Kurchi, etc.  
 
Location:  Village: Kesharda    Tahasil: Bahadagoda 

District: East Singhbhum   Profile No.  859  
 
Interpretative Groupings: 
 
Land Capability Subclass - IIIes   
Soil Irrigability Class - C  
Land Irrigability Subclass - 3s  
Hydrologic Soil Grouping - C  
Productivity Potential - Poor 

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
48 Sidumtoli 859 0-12 84 8 8 ls 1.40 4.81 0.04 

12-32 68 6 26 scl 1.52 5.06 0.02 

32-66 47 21 32 scl 1.60 5.36 0.02 

66-112 68 9 23 scl 1.60 5.61 0.03 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

0.4 Nil 1.5 1.0 0.3 0.1 6 48 14 135 

0.2 Nil 3.0 0.6 0.3 0.1 10 40 15 95 

0.2 Nil 3.8 0.6 0.3 0.1 11 44 14 90 

0.1 Nil 3.6 0.6 0.3 0.1 10 46 14 80 
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5.3.50 Tirkey series (0405041406070521) 
 
Tirkey series is a member of loamy, mixed, hyperthermic family of Typic 
Ustorthents.  Tirkey soils are very dark grayish brown to light olive brown and 
olive brown, shallow, moderately well drained, medium to moderately fine 
textured.  They are developed over colluvial-alluvial material on very gently to 
gently sloping (1-5%) intermontane valleys in quartzitic-mica schist and 
metasediment landscapes.   
 
Typifying Pedon  Tirkey silty loam  
 
Horizon Depth (cm)   Morphological description   
 
Ap 0-12 Very dark grayish brown (10YR 3/2 M) and grayish 

brown (10YR 5/2 D); with strong brown (7.5YR 4/6 M) 
root speckles; silty loam; weak, medium subangular 
blocky; friable, slightly sticky and slightly plastic; 
many, fine pores; many, very fine to fine roots; clear, 
smooth boundary; pH-4.91; 

 
A12 12-20 Olive brown (2.5Y 4/3 M) with common, fine, distinct 

yellowish brown (10YR 5/8 M) mottles; clay loam; 
massive; firm, sticky and plastic; many, very fine 
pores; many, very fine to fine and few, coarse roots; 
clear, smooth boundary; pH-5.29; 

 
Cr 20-55+ Semi-weathered and weathered colluvial material of 

mica schist and quartzitic origin mixed with some soil 
in loamy matrix; a few, very fine roots.  

 
Range in characteristics: The solum thickness ranges from about 12-20 cm 
with colours in 10YR and 2.5Y and values of 3-5 and chromas of 2-4.  The 
texture varies from silty loam to clay loam and silty clay loam.  Strong brown to 
yellowish brown distinct mottles are invariably present throughout the profile.  
The C horizon consisting of gravels; pebbles and some soil of colluvial-alluvial 
nature normally occurs at a depth of about 18-20 cm from the surface and 
continues  up to over 65 cm below.  The roots are well distributed throughout the 
pedon.   
  
Use and vegetation: These soils are normally bunded and cultivated for rice 
crop.  The natural vegetation associated with these soils comprises Butea 
monosperma, Diospyros melanoxylon, Zizyphus jujuba, Phonix sylvestrics, 
Kurchi, local grasses and weeds.  
  
Location:  Village: Tirkey  Tahasil: Dhalbhumgarh   

District: East Singhbhum Profile No.  832 
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Interpretative Groupings: 
 
Land Capability Subclass - IVes  
Soil Irrigability Class - D  
Land Irrigability Subclass - 4st  
Hydrologic Soil Grouping - C  
Productivity Potential - Poor 

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
 

50 
 

Tirkey 
 

832 0-12 15 60 25 sil 1.30 4.91 0.12 

12-20 34 34 32 cl 1.35 5.29 0.10 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

1.9 Nil 5.0 5.0 0.6 0.2 27 40 2 205 

1.1 Nil 5.6 4.8 0.5 0.2 26 43 2 155 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 - 132 - 



5.3.51 Ukam series (0604030811070525) 
 
Ukam series is a member of clayey, mixed, hyperthermic family of Typic 
Dystrustepts.  Ukam soils are brown to dark brown and brownish yellow, 
moderately deep, well drained, clay loams.  They are developed on very gently to 
gently sloping (1-5%) pediments, foot hill slopes and hill tops in quartzitic, 
metasediment and basic rock landscapes.   
 
Typifying Pedon    Ukam clay loam  
 
Horizon Depth (cm)   Morphological description   
 
A 0-18 Brownish yellow (10YR 6/6 M) and yellow (10YR 7/6 

D); clay loam; moderate, medium subangular blocky; 
firm, sticky and plastic; many, fine pores; common, 
very fine to fine roots; clear, smooth boundary;          
pH-5.90; 

 
B 18-42 Strong brown (7.5YR 5/6 M) and reddish yellow 

(7.5YR 6/6 D); clay loam; strong, medium subangular 
blocky; very firm, sticky and plastic; many, very fine 
pores; a few, very fine roots; clear, smooth boundary; 
pH-6.70; 

 
Cr 42-55+ Reddish yellow; semi-weathered and weathered 

quartzitic material mixed with plenty of gravels, 
pebbles and about 25-30 per cent soil in clayey 
matrix.  

 
Range in characteristics: The soil solum thickness ranges from about 35-40 
cm.  The surface horizon is about 14-18 cm thick with colours in hues of 7.5YR 
and 10YR and both the values and chormas of 4-6.  The subsurface horizon is 
about 20-28 cm thick with colours in same hues as those of the surface horizon 
with values of 4-5 and chromas of 3-6.  The texture is predominantly clay loam to 
clay throughout the profile.  The structure is moderate to strong, medium 
subangular blocky. The C horizon is thicker and comprises gravels, pebbles and 
stones of quartzite-metasediment, basic rock and granitic origins and about 25-
30 per cent soil in clayey matrix and normally occurs at a depth of about 35-40 
cm from the surface, extending to more than 100 cm below.  Roots are uniformly 
distributed throughout the pedon.  Quartzitic pebbles are observed on surface in 
general.   
  
Use and vegetation: These soils are found under cultivation and scrub to 
moderately dense forests.  Natural vegetation consists of Terminalia tomentosa,  
Pongamia glabra, Anona squamosa, Vitex negundo, Zizyphus jujuba, Butea 
monosperma  and Sahada, etc.   
 
Location:  Village: Ukam     Tahasil: Saraikela 

District: Saraikela-Kharsawan  Profile No. 676  
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Interpretative Groupings: 
 
Land Capability Subclass - IIIes  
Soil Irrigability Class - C  
Land Irrigability Subclass - 3st  
Hydrologic Soil Grouping - C  
Productivity Potential - Moderate 

 
Analytical Data 

 
 

Sl. No. 
 

Soil series 
 

Profile 
No. 

 
Depth 

Particle size 
distribution 

(%) 

 
Texture 

 
Bulk 

density 

Soil 
reaction 

(pH) 

EC 
(ds/m-1) 

Sand Silt Clay 1:2 soil water suspension 
51 Ukam 676 0-18 25 45 30 cl 1.50 5.90 0.08 

18-42 40 24 36 cl 1.55 6.70 0.02 

 
Organic 
Carbon 

% 
CaCO3 

% 
Exchangeable cations me/100 gm soil CEC 

(me/100 gm 
soil) 

BS Avail. P2O5 
(Kg/ha) 

Avail. 
K2O 

(Kg/ha) Ca Mg Na K 

1.0 Nil 6.4 3.2 0.3 0.2 20 51 10 160 

0.3 Nil 6.8 3.6 0.3 0.3 20 55 8 310 
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CHAPTER  6 
 

SOILS DEGRADATION STATUS 
 
 
6.1 Concept 
 
Soil degradation is related to decline in soil quality resulting from its misuse 

by humans.  Deterioration in soil quality causes reduction in soil productivity 

through adverse changes in nutrient status and soil organic matter, 

structural attributes and concentration of electrolytes and toxic elements.   

 
Soil degradation is defined as, ‘the rate of adverse changes in soil quality 

resulting in decline in productive capacity of land due to processes induced 

mainly by human intervention’ (UNEP, 1992). Soil degradation as a process 

thus lowers the current and / or future capacity of the soil to produce goods 

or services.  

 
6.2 Processes 
 
The processes leading to land degradation are generally triggered by 

excessive pressure on land to meet the competing demands of the rapidly 

growing population for food, fodder, fibre and other soil and land based 

goods and services.  

 
Various anthropogenic activities, such as the faulty tillage operation and 

cultivation practices, large scale irrigation, deforestation, unplanned 

industrialization, overgrazing, over exploitation of natural resources and 

alike with little consideration for maintaining the eco-balance sustainability 

lead to accelerated soil degradation through the processes of soil erosion, 

salinization, sodification, acidification, flooding, waterlogging, crusting, etc. 

Soil degradation is the single most destructive force diminishing the global 

soil resource base.  
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6.3 Soil Degradation Types 
 
Of the twelve soil degradation types recognized (Oldeman et al. 1990), ten 

have been identified and mapped in India (Sehgal & Abrol, 1994). They are : 

 
• W : Water erosion – Displacement of soil material by water resulting in 

either or both of the following  
 
Wt : Loss of top soil – Most common problem resulting from 

surface wash or sheet erosion.  
 
Wd : Terrain deformation / mass movement – Results in formation 

of rills, gullies, stream bank destruction and land slides / 
slips.  

 
• E : Wind erosion – Displacement of soil material by wind in the following 

three    forms 
Et : Loss of top soil – Uniform displacement of top soil by wind    
      action 
 
Ed : Terrain deformation – Uneven displacement of soil material 

by wind action resulting in formation of dunes and hollows.  
 
Eo : Overblowing – Coverage of land surface by wind carried 

particles affecting crop lands, infrastructure, waterways, etc.  
 

• C : Chemical Deterioration – Depletion of organic matter, soil nutrients, 
development of salinity, sodicity, acidity, etc. which are codified as : 

 
Cn : Loss of nutrients and / or organic matter as a result of 

excessive leaching or exhaustive cropping without 
application of fertilizers.  

 
Cs : Salinization caused by canal irrigation, ingress of sea water, 

soils developed from salt enriched parent material. 
 
Ca : Acidification caused by oxidation of pyrite containing soils.  
 

• P : Physical deterioration which includes : 
 

Pw – Waterlogging caused by flooding by river 
 
Pc – Crusting impaction resulting in sealing of surface soils  
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6.4 Degree or Intensity 
 
Four categories to express degree of soil degradation are recognized to 

which the soils are degraded in terms of agricultural suitability, declined 

productivity and biotic function.  They are : 

 
• Slight (l) – Agricultural production somewhat reduced; restoration to 

full productivity possible; biotic functions largely intact.  
 
• Moderate (m) – Agricultural productivity greatly reduced; needs major 

improvement to restore productivity; original biotic functions partially 
destroyed. 

 
• Strong (s) – Non-reclaimable at farm level and calls for major 

engineering works; original biotic function largely destroyed.  
 

• Extreme (e) – Unreclaimable and beyond restoration. 
 
6.5 Relative Extent of Degradation  
 
It is generally not possible to separate unique areas of soil degradation 

individually on a soil map.  But it is possible to estimate the relative extent of 

each type of soil degradation within the mapped unit by indicating relative 

extent as one of the following five categories 

 
• Very occasional (1) : Upto 5 per cent of the unit area affected  

• Occasional (2) : 5-10 per cent of the unit area affected  

• Common (3) : 10-25 per cent of the unit area affected 

• Frequent  (4) : 25-50 per cent of the unit area affected 

• Dominant  (5) : Over 50 per cent of the unit area affected  

 
6.6 Degradation Status of East Singhbhum district 
 
Soil degradation status of East Singhbhum district is assessed from its soil 

map.  The soil map of the district has 69 soil mapping units composed of 

association of soil series.  Each mapping unit of the soil map is assessed for 

the type, degree and relative extent of degradation, which implies soil 

degradation status.  These details of the soil degradation status for the soil 

mapping units and the component soil series are indicated in table 6.1. 
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The soil degradation shows that an area of 2,13,288.10 ha corresponding to 

nearly 60 per cent of the total geographical area of the district is affected by 

various soil degradation problems.  Although the soils of the area, owing to 

natural factors of rainfall and topography are appreciably leached and 

deprived of bases and plant nutrients, reflected in low pH values and low 

base saturation, water erosion is the major soil degradation problem in the 

district caused by human intervention.  Soil degradation due to erosion has 

caused loss of top soil along with loss of organic matter and plant nutrients. 

Besides the aforestated losses of surface soil, organic matter and plant 

nutrients, severe and very severe erosion in the form of rills and gully 

erosion have caused land deformation.  
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Table 6.1 
 

Soil degradation status of East Singhbhum district 
 

Degradation Category Soil series and the concerned mapping unit Area in ha 
wtl3 
Water erosion, soil and nutrient 
loss, slight intensity, 12.25 % 
unit area affected 

 
Chaibasa (442), Dhangrigora (436), Gobindpur 
(440), Haludpukhur (431, 469), Raghunathdihi 
(429), Sidumtoli (412) 

 
23825.45 

wtl4 
Water erosion, soil and nutrient 
loss, slight intensity, 25-50% unit 
area affected 

 
Balia (474), Banshidharpur (405), Dhangrigora (428, 
438, 439, 443), Gobindpur (401, 407, 408), 
Haludpukhur (459, 460, 473), Majhgaon (466), 
Nutandihi (465, 469, 472), Purnapani (461,478, 479), 
Raghunathdihi (402, 413, 419), Ruyam (445, 450, 
464), Sidumtoli (417) 

 
40534.52 

wtl5 
Water erosion, soil and nutrient 
loss, slight intensity, >50% unit 
area affected 

 
Haludpukhur (467, 468), Nutandihi (471), Purnapani 
(459), Ruyam (443, 451), Raghunathdihi (401, 476) 

 
9195.93 

wtm3 
Water erosion, soil and nutrient 
loss, moderate intensity, 10-25 % 
unit area affected 

 
Bendukani (435, 438, 461), Dumka (437, 450, 474), 
Chaibasa (454, 455, 460), Latu (414, 415, 417), 
Ukam (456) 

 
9879.14 

wtm4 
Water erosion, soil and nutrient 
loss, moderate intensity, 25-50% 
unit area affected 

 
Bagyasoli (409, 414, 415), Amra (426), Bendukani 
(420, 440, 441, 442, 447, 454, 455, 456), Bonta 
(421), Chakuliya (415), Chasnala (408, 452), Dumka 
(434, 444, 453), Chaibasa (424), Latu (416), Makri 
(412, 414, 416, 417), Punjipahar (421, 422), Pusaro 
(474), Raghunathpur (418), Ukam (434, 435, 454, 
455) 

 
76765.77 

wtm5 
Water erosion, soil and nutrient 
loss, moderate intensity, >50% 
unit area affected  

 
Amra (466), Bankau (427, 441), Bendukani (427, 
453), Dumka (420, 424, 426, 457, 465), Gura (407, 
452), Latu (409, 418), Punjipahar (423, 425), Ukam 
(444),  

 
18916.72 

wdm3 
Water erosion, soil and nutrient 
loss, land deformation due to rills 
and gullies, moderate intensity, 
10-25% unit area affected  

 
Amra (421) 

 
4454.66 

wdm4 
Water erosion, soil and nutrient 
loss, moderate intensity, 25-50% 
unit area affected 

 
Amra (423) 

 
2333.21 

wdm5 
Water erosion, soil and nutrient 
loss, moderate intensity, >50% 
unit area affected 

 
Amra (422), Latu (410)  

 
27347.82 

wds3 
Water erosion, soil and nutrient 
loss, severe intensity 10-25% 
unit area affected 

 
Kharkai (408) 

 
34.88 
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CHAPTER  7 
 

INTERPRETATION OF SOILS FOR LAND RESOURCE MANAGEMENT  
 
 
7.1 Interpretative Grouping of the Soils  
 
Soil mapping is primarily utilitarian in nature.  It enables organizing and 

providing information on characteristics of the different soils and thereby 

evaluation of their potential and problems in terms of their interpretative 

groupings.  Interpretative grouping serves to indicate capabilities of the 

different soils for their specific utilities.  It also helps to make predictions 

about their behavior under different management systems.  More common 

interpretative groupings derived from soil map are: 

 
- Land capability classification 

- Soil and land irrigability classification 

- Suitabilities for rainfed and irrigated agriculture 

- Hydrological soil grouping  

 
The interpretative groupings derived from the soil map in the scale of 

1:50,000 are generalized and not absolute.  They are based on the 

dominant soil series of an association, regardless of the land capability class 

/ classes of the subdominant soil series. 

 
7.2 Land Capability Classification 
 
The soils of the area, in alliance with the associated external land features 

and climatic factors, qualify for placement under land capability subclasses 

(LCs) IIs, IIe, IIes, IIIs, IIIes, IIIws, IIIwes, IVes, VIes and VIIes (Table 7.1).  

The mapping units, LCs and the major potentials and limitations of the soils 

are shown in table 7.2. 
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7.3 Soil and Land Irrigability Classification 
 
Soil irrigability (SI) is evaluation of soil qualities for irrigation, whereas land 

irrigability (LI) is an integration of soil irrigability with topographic and 

drainage factors. Soil and land irrigability classes for the mapped soils are 

indicated in table 7.1.  The table 7.3 provides information on potentials and 

limitations of the soils under each of the land irrigability classes, and their 

management needs for irrigated agriculture.  

 
7.4 Soil Suitability for Sustained Agriculture 
 
East Singhbhum district is predominantly a rice growing area.  Over 80 per 

cent of agricultural land is cultivated for rice. Hardly 5 per cent of the gross 

cropped area is under irrigated agriculture, thereby leaving a major 

production thrust on rainfed cropping.  

 
7.4.1 Rainfed agriculture 
 
Drawing from the results of LCC and on due consideration of additional 

productivity factors (pH, CEC, Org. C, ESP, fertility status and puddling 

capacity) in accordance with FAO Guidelines (1970), but independent of 

rainfall, soil suitabilities for sustained production of the adapted crops of the 

area are indicated in table 7.4 together with management solutions.  The 

suitabilities adjudged are broadly indicative and not absolute for want of 

detailed data on available nutrients including trace elements and physiologic 

crop needs in the district environment. Also, the suitability classes may not 

agree in toto with the LCC considering the major stress of the latter on soil 

conservation at the exclusion of important productivity factors.  

 
7.4.2 Irrigated agriculture  
 
Pragmatically, irrigated agriculture is the key factor for optimum sustainable 

production in the area.  However, lack of irrigation facilities and 

infrastructure development are the major bottlenecks for low agricultural 

production  in  the  area.   Among others, excess or deficient rainfall, early or  
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late monsoon and uneven distribution during the monsoon period are the 

main causes, which adversely affect agricultural production.  During 2005-

2006, gross irrigated area in the district is reported to be only 4633 ha, 

which is less than 5 percent of gross cropped area.  It is therefore necessary 

to develop irrigation facilities for sustained agricultural production in the 

district.  

 
Soil suitabilities for irrigated agriculture with management solutions are 

indicated in table 7.5.  These derive mainly from land irrigability classification 

and framework of FAO guidelines with due consideration of productivity 

factors.  Only irrigable lands as evaluated by LIC are considered here. In 

this case also, the suitability classes are only indicative.    

 
7.5 Cropping System and Recommended Crops 
 
As stated earlier, mainly the rainfed system is followed in the district; the 

irrigated system being not feasible widely for want of irrigation facilities.  The 

management level in rainfed system is mostly low, and of subsistence type.  

 
Rainfed system can be made more paying with medium management level 

involving proper choice of crops, laboratory determined liming of the acid 

soils, manuring, fertilization, integrated crop pest management and 

protection  measures  and  supplemental  life  saving irrigation. Long 

duration varieties of rice  in  Kharif  may  be  replaced  by  short  and 

medium duration ones  to  promote  double  cropping especially where some 

irrigation facilities are available. Cultivation of high yielding hybrid rice 

should be promoted among   farmers  and  help should be extended them 

for developing irrigation system. In Rabi season, wheat intercropped with 

mustard, and gram intercropped with coriander or other vegetables may be 

taken, especially in soils  of  map. units  404,  405,  428,  430,  438,  456,  

459,  460,  467,  468, 469, 472  and  473  with  proposed  management  

practices  and  inputs  as outlined  in  table  7.4.   As  a  result,   more   

areas     could    be   brought   under   double   cropping   and   even   under  
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relay cropping.  Supplemental irrigation can be managed through dug wells 

as well as in situ water harvesting structures as discussed in the subsequent 

section. It is suggested that Pigeon pea, sesame, green gram and black 

gram may be taken in Kharif season as a single crop in map units 414, 435, 

442, 444, 445 and 455 in rotation with soybean and green gram in alternate 

years.  Alternatively, these soils may be cultivated for vegetables.   Map 

units 405, 436, 437, 439, 447, 450, 469 and 472 are suitable for double and 

relay cropping and can support a variety of crops under irrigation.  

Sugarcane, a long duration crop sown in March and February may be taken 

on soils of any of the aforestated units, to be rotated with soybean and gram 

in a three-year cycle.  Sugarcane may be intercropped with onion, coriander 

and gram.  Potato, a short duration crop usually sown in September may be 

preceded with other vegetables and green gram in Kharif followed by 

berseem or groundnut.  Vegetables such as brinjal, cabbage, okra, 

capsicum, cauliflower, chilli, tomato, peas, beans and cucurbits are 

proposed.   

 
The recommended improved varieties of major crops for the area are 

already indicated in Chapter 3. 

 
7.6 Horticulture Development 
 
Horticulture presently is limited mostly to isolated trees or groves of mango, 

guava, jackfruit, papaya and lime in the district.  Poor horticultural 

development in the area is attributable to compulsion of subsistence rice 

cropping by the tribals, poverty, lack of irrigation facilities and poor extension 

out-reach.  Considering the relevant soil qualities, excepting for the soils of 

Amra, Bandihi, Chaibasa, Kope, Lakisol, Raghunathpur, and Gura, all others 

are suitable for the hardy fruits crops like aonla, guava, jackfruit, karonda, 

bael, jamun, custard-apple and tamarind.  

 
The launching of National Horticulture Mission has provided an opportunity 

for the State and the district authorities to develop concentrated pockets of 

climatically adaptable, high-cost fruit crops with a major focus on mango and  
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cashew.  Most of the soils classified as S2-1 and S2-2 in table 7.4 are 

suitable for improved varieties, provided the proposed management 

solutions indicated for them are followed. Amrapali, Dasheri, Langra, 

Mallika, Zardalu and Bombay Green are some of the cultivars of mango 

recommended for the area.  Sundar Langra (Langra x Sundar Prasad), 

Jawahar (Gulab Kharo x Mahmad Bahar) and coloured varieties like 

Ambika, Arka Anmol, Pusa Arunima and Pusa Surya need to be evaluated 

in large-scale trials for their performance in the district. Cashew plantation is 

recommended on most of the wastelands predominated by the soils of 

Bagyasoli, Chakuliya, Jogisol, Latu, Makri and Misrikata series.  

Bhubaneshwar-1, VRI-2 and Jhargram-1 varieties of cashew are proposed 

for the district.  

 
For achieving higher productivity balanced nutrition is important. It is a single 

most important factor having bearing on improving productivity and setting in 

the biennial bearing tendency.  Critical nutrient levels on N, P and K have 

already been fixed for cultivars like Dasheri and Alphonso by CISH, 

Lucknow,  and  BSKKV,  Dapoli,   respectively.  It will be prudent to maintain  

those levels of nutrients.  Preferably these nutrients, particularly N and K if 

applied through drip (partly) especially in high-density planting of orchards 

will help in enhancing productivity.  The critical levels for Dasheri mango are 

1.23% for N 0.06% for P and 0.54% for K.  

 
Integrated pest management practices for controlling mango-hopper, mealy 

bug, fruit fly, leaf-hopper, shoot-borer, bark-eating caterpillar and scale 

insects have been standardized by CISH, Lucknow and IIHR, Bangalore and 

SAU’s need to be adopted.  For diseases and mango malformation, IPM 

practices have been already standardized, which need to be adopted.  

 
Cashew (Anacardium occidentale) is another economically viable plantation 

crop proposed for the district.  Plantations of cashew nuts are already 

widespread   in   Saraikela   and   East Singhbhum.  These, plantations are,  
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however, the seedling plantations whose gestation period is quite long and 

production is not very uniform.  Plantations of elite cultivars of cashew nut 

are therefore proposed.  It is known to perform well in red loams and lateritic 

soils.  

 
Cashew varieties Bhubaneshwar-1, VRI-2, and Jhargram-1 proposed for 

different states surrounding Jharkhand may be adopted for the district after 

trial for their performance.   

 
For procuring quality planting materials, 4 small nurseries have already been 

proposed at Saraikela and East Singhbhum.  One of the nursery will be in 

the public sector and the rest in the private sector.  The processing units 

would be established in these districts with both the technical and financial 

assistance from the Ministry of Food Processing Industry.  

 
7.7 Forest, Forages and Grassland Development  
 
Nearly one-fifth area of the district is under forests.  All the hill ranges and 

highlands   are   under  forests.  Large  scale  mining  and  quarrying  led   to  

deforestation of forest areas at several places.  Both the open and degraded 

forests need conservative and restorative measures. There is a need for gap 

filling and afforestation of such areas with suitable hardy species of useful 

timber suited to site index.  It would be worth while, in this connection, to 

inquire into the implementation of the last forest working plan and the status 

of the present, mainly for two reasons.  First, any action plan proposed in 

this sector would not be effective unless collaborated with Forest Dept. and 

secondly, it would provide an opportunity to promote and propagate RS 

technology for compartment-wise forest density estimation and basic data 

collection for site index, which by conventional method takes several years 

to cover a Division and causes, more often than not, inordinate delays in 

preparation of forest working plans. 

 
Although  all the soils (with the exception of Amra, Bandihi, Chaibasa, Kope,  
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Lakisol, Raghunathpur and Gura series) are suitable for silvi-pasture, and 

also notwithstanding some agricultural lands being under agro-silva or silvi-

pastoral agroforestry, it would be in the interest of stepping up agricultural 

production in the district that forest plantation and grassland development be 

restricted to map unit nos. 409, 410, 416, 418, 420, 424, 426, 427, 434, 453, 

454, 457 and 465.  In case of units 409, 410, 416, 418, 424 and 457 

plantation in pits below staggered contour trenches with effective enclosures 

is proposed.  Staggered contour furrow hedge technique with effective 

enclosures may be an alternative technique at suitable sites.  For favourable 

soil-site and moisture conditions, plantations of miner timber, fodder and 

hardy fruit trees are proposed.  Some such species proposed are: 

 
- Emblica officinalis   - Syzygium cumini 

- Madhuca indica   - Tamarindus indica   

- Terminalia belerica   - Acacia nilotica 

 
On sites where plantation is not feasible, grasslands with adaptable species 

like Dicanthium annulatum, Cenchrus ciliaris, Cenchrus setigerous, etc. are 

proposed.  

 
7.8 Hydrological Groupings of Soils, Water Harvesting, its Storage and  
      Management  
 
7.8.1 Hydrological Soil Groups  
 
These groups are suggestive of runoff from rainfall relevant to hydrological 

studies particularly in watershed management programmes.  An attempt to 

classify the soils into hydrological soil groups has been made on the basis of 

soil characteristics.  These include effective depth, clay content in the 

surface layer, average clay content in the profile, infiltration, permeability, 

soil structure, depth to the impermeable layer / lithic contact, etc.  The class 

definition of the hydrologic soil groups is presented below.  Hydrological 

grouping of the soils of the district and their utilitarian implications are shown 

in table 7.6. 
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Table 7.6 
 

Hydrological soil properties and their implication  
 

HG Mapping Units Dominant Soil Series Utilitarian 
Implications 

 
A 

 
407, 452 

 
Gura 

 
High infiltration 
rates, high rate of 
water transmission, 
very low run-off 
potential.  
 

 
B 

 
401, 412, 413, 476 

 
Jogisol, Raghunathdihi 

 
Moderate infiltration 
rates, moderate 
water transmission 
rate; low run-off 
potential.  
 

 
C 

 
406, 408, 409, 410, 411, 
414, 415, 416, 417, 418, 
419, 420, 421, 423, 424, 
425, 426, 427, 429, 431, 
434, 435, 436, 437, 439, 
440, 441, 442, 443, 444, 
445, 446, 447, 448, 450, 
451, 453, 454, 455, 456, 
457, 460, 461, 464, 465, 
467, 468, 469, 471, 472, 
473, 474, 475 

 
Bagyasoli, Bathantoli, Bendukani, 
Bankau, Bankati, Bara Nanda, 
Bhilaipahari, Balia, Chakuliya, 
Dumka, Galudih, Gobindpur, 
Gopinathpur, Haludpukhur, 
Jadugura, Kasaphalia, Kulamada, 
Latu, Luiya, Lachhipur, Nutandihi, 
Punjipahar, Ruyam, Shirasbani, 
Sidumtoli, Ukam  
 

 
Slow infiltration rate, 
slow water 
transmission, 
moderately high run-
off potential  

 
D 

 
402, 403, 404, 405, 422, 
428, 430, 438, 459, 466  

 
Amra, Asanbani, Banshidharpur, 
Churda, Dhangrigora, Kushmi, 
Purnapani 

 
Very slow infiltration 
rate, high run-off 
potential.  
 

  
(HG – Hydrological soil group) 
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A – Low runoff potential 
 
Soils are deep to very deep, excessively drained, sands and gravels with 

high infiltration rates.  

 
 
B – Moderately low runoff potential 
 
Very deep to deep and shallow soils resting over very permeable parent 

material, well drained, with medium or moderately coarse textures having 

moderately high infiltration rates.  

 
 
C- Moderately high runoff potential 
 
Shallow to very deep, somewhat slowly drained and moderately fine 

textured soils having low infiltration rates.  

 
 
D – High runoff potential 
 
Clayey soils with high swell-shrink potential and imperfect drainage, high 

water table, and shallow soils with lithic contact or directly underlain by 

nearly impervious material and with very low infiltration rates.  

 
 

7.8.2 Water Harvesting, its Storage and Management  
 
Farm ponds, low earthen dams and KT Weir or Bandhara are storage type 

water harvesting structures that need to be proposed at suitable sites.   

 
 
7.8.2.1 Farm Ponds 
 
In designing a farm pond structure, the watershed as a whole, either macro 

or  micro  is  considered  to  contribute to runoff, and it should be at least 5-6  
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times larger than the surface area of the pond, assuming average 1.5 m 

depth of water.   Specifications of farm ponds for top, bottom and side 

slopes for the different runoff yields have been specified in several 

documents on the subject.  Generally, ponds having watersheds of 4-12 ha 

require combination of mechanical and vegetative spillways.  Usually drop 

inlet spillways are used.  Very deep Haplustepts or Haplustalfs of map unit 

Nos. 404, 405, 428, 438, 460, 461, 467, 468 and 473 are proposed for farm 

ponds preferably in a high runoff yielding watersheds.  In spite of the clayey 

texture of the soil of ponds, both the seepage and the evaporative losses in 

case of unlined structures during summer months are substantial.  Several 

sealant and evaporation retardants have been tried at different Research 

Institutes.  The former range from simple cow dung slurry to bentonite clays, 

chemical sealants like sodium salts, soil cement (composed of portland 

cement, soil and water), concrete, asphalt, polyethylene and butyl rubber.  

For control of evaporative losses the following four methods are usually 

followed.  

 
1. Surface-area reduction. 
 

a. Selecting proper reservoir sites. 

b. Constructing reservoirs with a minimum ratio of area to storage 

volume. 

c. Diking shallow areas. 

d. Compartmentalizing reservoirs. 

 
2. Reflective methods (floating reflective beads, cans, dyes, etc.). 

3. Surface films (oil and long-chain fatty alcohols). 

4. Mechanical covers (roofs, floating rafts and windbreaks). 
 
Farm ponds should be provided with a sod spillway to dispose off overflow 

after heavy rains into a grassed waterway or natural drain with smoother 

grade to safeguard against erosive velocities of the flow. 
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7.8.2.2 Low Earthen Dams 
 
Low earthen dams are proposed across the higher order streams to arrest 

part of the runoff and preserve water for longer duration to serve one or two 

life saving irrigations at critical periods of soil moisture stress.  Site selection 

for earthen dam is crucial.  The ideal site is a narrow gorge for erecting  dam 

to keep the ratio of earth-work to storage at minimum.   Here also, 

emergency spillways are necessary to remove peek rate of runoff at 50 

years recurrence interval.  A mechanical spillway is suggested for frequent 

removal of runoff before it touches emergency spillway.  A sluice is 

suggested at the dead storage level to irrigate command area by providing a 

gate for regulating water flow. 

 
7.8.2.3 KT Weir / Bandhara  
 
K. T. Weir / bandharas are the barriers constructed across the smaller rivers 

with provision of sluice gates.  These can be opened to allow water when 

the stream flow is over bank or full bank.   

 
The main purpose of this structure is to arrest and retain water in the river 

for longer duration to serve supplemental irrigation as well as promote 

ground water recharge. 
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Table 7.2 
 
Land capability sub-classes of the soils with their potentials and problems  

 
Mapping 

Units 
Dominant soil 

series LCs Potential Inherent problems 
 
404, 429, 430, 
431,  436, 437, 
446, 447, 448, 
450, 461, 464 

 
Asanbani, Bara 
Nanda, Churda, 
Galudih, Kulamada, 
Lachhipur, Luiya 
 

 
IIs 

 
Good agricultural lands, good for 
forestry, horticulture, floriculture 
fodder, forages and pasture.  

 
Low base saturation, acidic pH, low 
cation exchange capacity and slight 
drainage problem.  

439, 440 Bhilaipahari IIe Good agricultural lands, good for 
forestry, horticulture, floriculture 
fodder, forages and pasture. 
 

Slight erosion hazard, somewhat low 
permeability and water transmission, 
slight drainage problem.  

405, 428, 438, 
441, 459, 460, 
467, 468, 473, 
474 

Banshidharpur, 
Bankau, Balia, 
Dhangrigora, 
Haludpukhur, 
Purnapani 

IIes Good agricultural lands, good for 
forestry, horticulture, floriculture 
fodder, forages and pasture. 

Slightly acidic, base unsaturated, 
highly clayey, with high swell-shrink 
potential / distinct subsurface clay 
illuviation, low permeability, slight 
drainage problem, slight to moderate 
erosion hazard.  
 

406, 412, 413 Gopinathpur,  
Jogisol 

IIIs Moderately good agricultural land, 
good for forestry, floriculture, 
fodder, forages and pasture, but 
moderately good for horticulture  

Distinctly acidic, base unsaturated, 
clayey, slight drainage problem, 
moderate to low permeability.  
 

401, 414, 415, 
417, 435, 442, 
443, 444, 445, 
451, 455, 456, 
469, 471, 472, 
476 

Bagyasoli,  
Bathantoli, Chakuliya  
Jadugura, Nutandihi, 
Raghunathdihi, 
Ruyam, Sidumtoli, 
Ukam 
 

IIIes Moderately good agricultural lands, 
good for forestry, floriculture, 
fodder, forages and pasture, but 
moderately good for horticulture  

Either or all of moderate soil depth, 
highly leached, moderately to strongly 
acidic, low base saturation, low CEC. 

402, 403, 408, 
411, 419, 475 

Bankati, Gobindpur, 
Kasaphaliya, 
Kushmi, Shirasbani 

IIIws Moderately good agricultural lands, 
good for forestry, moderately good 
for floriculture, fodder, forages and 
horticulture. 

Either or all of moderate to poor 
drainage, coarse texture in case of 
Gobindpur series remain wet for 
considerable period during a year, 
high ground water table, highly 
leached, distinctly acidic, low base 
saturation, low CEC.  
 

427, 453, 454 Bendukani IVes Marginal to poor agricultural lands, 
moderately good for forestry, 
grasslands and selective floriculture  

Shallow rooting depth, stoniness, 
rockiness, gravelliness; moderate to 
severe erosion. 
 

407, 409, 410, 
416, 418, 420, 
424, 426, 434,  
452, 457, 465 

Dumka, Gura,  Latu VIes Nonarable, suitable for forestry, 
good for grasslands 

Either or all of shallow to very shallow 
rooting depth, sandy texture, 
gravelliness, stoniness, rockiness; 
moderate to severe erosion.  
 

421, 422, 423, 
425, 466 

Amra, Punjipahar VIIes Nonarable lands, moderately 
suitable for forestry and grasslands, 
good for stone quarrying and other 
uses where stronger slopes are not 
prohibitive.  
 
 

Either or all problems of very shallow 
to shallow rooting depth, steeper 
slopes, severe gravelliness, 
stoniness, rockiness; severe erosion.  
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Table 7.3 

 
Soil and land irrigability subclasses with potentials, limitations and management needs of the soils 

 

SI 
Class 

LI 
Class Mapping Unit Dominant soil 

series 

Inherent potential 
and major 

limitations (for 
surface flow 

method) 

Management needs 

B 2s 429, 441, 448  Bankau, Luiya Good irrigable 
lands with slight 
soil limitations 

Appropriate soil amendment and 
agronomic measures including liming, 
manuring and soil test-based fertilization; 
bunding with field outlets.  

B 2sd 404, 405, 428, 
430, 431, 438, 
446,  459, 460, 
461, 467, 468, 
473 

Asanbani, 
Banshidharpur,  
Bara Nanda, 
Churda, 
Dhangrigora, 
Galudih, 
Haludpukhur, 
Purnapani 

Good irrigable 
lands with slight 
limitations of soil 
properties and 
drainage 
conditions.  

Appropriate agronomic measures, liming, 
manuring, soil test-based fertilization, 
field outlets / other drainage 
improvement measures.  

B 2st 436, 437, 
439, 440,  
447, 450, 
464, 474 

Bhilaipahari, Balia, 
Kulamada, 
Lachhipur 

Good irrigable 
lands with slight 
soil and slope 
limitations  

Land shaping and leveling, bunding with 
field outlets, agronomic measures with 
laboratory estimated liming, manuring 
and soil test-based fertilization.  

C 3s 406, 415, 
417, 476 

Chakuliya, 
Gopinathpur, 
Sidumtoli 

Moderately good 
irrigable lands with 
moderate 
limitations of soil 
properties.  

Recommended agronomic and tillage 
practices, selected crop varieties, liming; 
heavy doses of organic manures and soil 
test-based fertilizers; bunding with field 
outlets.  

C 3sd 402, 403, 
408, 411, 
419, 443, 
451, 475 

Bankati, 
Gobindpur, 
Kasaphaliya, 
Kushmi, Ruyam, 
Shirasbani 

Moderately good 
irrigable lands with 
moderate soil and 
drainage 
limitations.  

All the above plus suitable drains with 
grassed waterways.  

C 3st 401, 412, 
413, 414, 
435, 442, 
444, 445, 
455, 471 

Bagyasoli, 
Jadugura, Jogisol, 
Nutandihi, 
Raghunathdihi, 
Ukam 
 

Moderately good 
irrigable lands with 
moderate soil 
depth and slope 
limitations.  

Limited choice of crops; area specific soil 
and water conservation measures, 
liming, heavy doses of organic manures, 
soil test-based fertilization; land shaping 
and land leveling.  

C 4st 456, 469, 472 Bathantoli 
 

Poorly irrigable 
lands with severe 
restrictions of soil 
depth, gravelliness, 
stoniness and 
slope. 
 
 

Very restricted choice of shallow rooted, 
early maturing crop varieties, site-specific 
soil and water conservation measures 
including bunding and field outlets, 
recommended agronomic and tillage 
practices including liming, heavy doses 
of organic manures, soil test-based 
fertilization; land shaping and land 
leveling wherever feasible.  

D 
 
 
 
 

4st 
 
 
 
 

453, 454 
 
 
 
 

Bendukani 
 
 
 
 

 
Soil mapping units 407, 409, 410, 416, 418, 420, 421, 422, 423, 424, 425, 426, 434, 452, 457, 465, and 466 representing 
the soil series Amra, Dumka, Gura, Latu, Punjipahar and are nonarable.  
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Table 7.4 
 

Soil suitabilities for sustained rainfed agriculture 
 

Suitability class Soil mapping units Dominant soil 
series Management solutions  

S2-1 
Suitable with slight 
limitations 

405, 431, 436, 437, 
439, 440, 447, 450, 
459, 460, 467, 468, 
473 

Banshidharpur, 
Bhilaipahari, 
Haludpukhur, 
Lachhipur, 
Purnapani, Galudih 

Recommended tillage, basal doses 
of bulky organic manures like FYM, 
compost, vermicompost; soil test 
based fertilization, graded bunding 
with field outlets, integrated crop 
protection measures.  

S2-2 
Suitable with slight 
limitations 

404, 428, 429, 430, 
438, 441, 446, 448, 
461, 464, 474 

Asanbani, Bara 
Nanda, Balia, 
Bankau, Churda, 
Dhangrigora, 
Kulamada, Luiya  

Laboratory estimated liming, basal 
doses of bulky organic manures like 
FYM, compost, vermicompost, soil 
test based fertilization avoiding acid 
producing fertilizers, field bunding 
with outlets, drainage improvement 
measures. 

S3-1 
Moderately suitable 
with moderate 
limitations 

401, 402, 403, 406, 
408, 411, 412, 413, 
415, 417, 419, 456, 
469, 472, 476 

Bathantoli,  
Chakuliya, 
Gobindpur, 
Gopinathpur, 
Jogisol, 
Kasaphaliya, 
Kushmi, 
Raghunathdihi, 
Shirasbani, 
Sidumtoli 

Laboratory estimated liming, heavy 
basal doses of bulky organic 
manures and application of soil test 
based fertilizers that do not add to 
soil acidity, site specific intensive soil 
and water conservation measures, 
including bunding for rice fields, 
integrated crop protection measures, 
cereal-legume inter cropping in case 
of Gobindpur series, pulses on 
stored moisture after harvest of rice 
in case of Gopinathpur, Kushmi, 
Shirasbani, and Kasaphaliya soils.  

S3-2  
Moderately suitable 
with moderate 
limitations  

414, 435, 442, 443, 
444, 445, 451, 455, 
471, 475 

Bagyasoli,   
Bankati, Jadugura, 
Nutandihi, Ruyam, 
Ukam 

All the above except no liming for 
Jadugura and Nutandihi soils. 
Restricted choice of crops with 
preference for early maturing 
varieties.  

S4 
Only marginally 
suitable with severe 
restrictions 

427, 453, 454 Bendukani Restrictions in cropping; if 
compulsive once in 4 years; 
cultivation across the slopes, very 
restricted choice of shallow rooted, 
early maturing cereals like lesser 
millets; intensive soil and water 
conservation measures, Agro-
horticulture / horticulture with site 
specific planting techniques.  

 
Soils mapped under all other units are nonarable. 
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Table 7.5 
 

Soil suitabilities for sustained irrigated agriculture 
 

Suitability class Soil mapping 
units Dominant soil series Management solutions 

 
S2-1 
Suitable with slight soil 
limitations (Limiting 
max. productivity by not 
more than 80 % of the 
maximum)  

 
429, 441, 448, 
462, 474 

 
Bankau, Balia, Luiya  

 
Bunding and field outlets; laboratory estimated 
liming, split doses of NPK fertilizers, bio-fertilizers 
and suitable cultures with basal application of 
bulky organic manure; cereal-legume 
intercropping; leguminous monocrop in Rabi 
season after harvest of rice; integrated crop pest 
management; frequency and quantity of irrigation 
adjusted to field capacities and pudding qualities 
of the soils  

 
S2-2 
Suitable with slight 
drainage limitation  
(Limiting max. 
productivity by not more 
than 80 % of the 
maximum) 

 
404, 405, 428, 
430, 431, 438, 
446, 459, 460, 
461, 467, 468, 
473 

 
Asabani, Bara Nanda, 
Banshidharpur, Churda, 
Dhangrigora, 
Haludpukhur, Purnapani, 
Galudih  

 
All the above plus provision of surface / 
subsurface drainage commensurate with soil-site 
characteristics  

 
S2-3 
Suitable with slight 
topographic limitations 
(Limiting max. 
productivity by not more 
than 80 % of the 
maximum) 

 
436, 437, 439, 
440, 447, 450, 
464 

 
Bhilaipahari, Kulamada, 
Lachhipur 

 
All as indicated for S2-1 above, plus land shaping 
and land leveling 

 
S3-1 
Moderately suitable  
(Limiting production to 
60% of the maximum) 

 
401, 406, 412, 
413, 415, 417, 
476 

 
Chakuliya, Gopinathpur, 
Jogisol, Raghunathdihi, 
Sidumtoli 

 
Field bunding with outlets; laboratory estimated 
liming to neutralize the acidity, manuring and 
fertilization; integrated crop pest management; 
pulses on soil stored moisture after harvest of 
paddy.  

 
S3-2 
Moderately suitable  
(Limiting production to 
60% of the maximum) 

 
402, 403, 408, 
411, 419, 443, 
451 

 
Gobindpur, Kasaphalia, 
Kushmi, Ruyam, 
Shirasbani 

 
All the above plus provision of suitable sub-
surface drains and grassed waterways to drain 
excess water into natural drainage-way.  

 
S3-3 
Moderately suitable  
(Limiting production to 
60% of the maximum) 

 
414, 435, 442, 
444, 445, 455, 
471, 475 

 
Bankati, Bagyasoli, 
Jadugura, Nutandihi, 
Ukam 

 
Land shaping, leveling and field bunding. 
Recommended agronomic practices including 
laboratory determined liming, manuring and soil 
test based fertilization; integrated crop pest 
management; restricted choice of shallow rooted 
early maturing crops.  

 
S4 
Serious limitations of 
soil and topography.  
Marginally suitable  
(Liming production to 
as low as 40% of the 
maximum) 

 
427, 453, 454, 
456, 469, 472 

 
Bendukani, Bathantoli 

 
Land shaping, leveling and field bunding with 
outlets (wherever feasible or flat beds and furrows 
where slope exceeds 5 per cent) after planking to 
collect and remove surface gravels and stones, 
recommended agronomic practices; very 
restricted choice of crops with fibrous root system, 
preferably seasonal vegetables.  
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	Mg
	Ca
	Typifying Pedon    Asanbani clay
	Horizon Depth (cm)   Morphological description
	Na
	K
	Soil series
	Depth
	Silt


	Mg
	Ca
	Typifying Pedon  Bagyasoli sandy clay loam
	Horizon Depth (cm)   Morphological description
	Na
	K
	Soil series
	Depth
	Silt


	Mg
	Ca
	Horizon Depth (cm)   Morphological description
	Na
	K
	Soil series
	Depth
	Silt


	Mg
	Ca
	Typifying Pedon   Bankati clay loam
	Horizon Depth (cm)   Morphological description
	Na
	K
	Soil series
	Depth
	Silt


	Mg
	Ca
	Typifying Pedon   Bankau silty clay loam
	Horizon Depth (cm)   Morphological description
	Na
	K
	Soil series
	Depth
	Silt


	Mg
	Ca
	Typifying Pedon    Banshidharpur clay
	Horizon Depth (cm)   Morphological description
	Ap 0-18 Dark yellowish brown (10YR 4/4 M); clay; strong, medium subangular blocky; firm, sticky and plastic; many, very fine pores; many, fine to medium calcium concretions; about 1 cm wide vertical cracks; common, fine to medium roots; slight to stro...
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	Ca
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	Silt


	Mg
	Ca
	Horizon Depth (cm)   Morphological description
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	Mg
	Ca
	Typifying Pedon   Bendukani gravelly sandy clay loam
	Horizon Depth (cm)   Morphological description
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	Depth
	Silt
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	Typifying Pedon    Bhilaipahari silty clay loam
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	Ca
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	Ca
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	Ca
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	Ca
	Typifying Pedon    Chasnala loamy sand
	Horizon Depth (cm)   Morphological description
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	K
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	Silt


	Mg
	Ca
	Typifying Pedon    Churda sandy clay loam
	Horizon Depth (cm)   Morphological description
	Na
	K
	Soil series
	Depth
	Silt


	Mg
	Ca
	Typifying Pedon  Dhangrigora clay
	Horizon Depth (cm)   Morphological description
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	K
	Soil series
	Depth
	Silt


	Mg
	Ca
	Horizon Depth (cm)   Morphological description
	Na
	K
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	Depth
	Silt


	Mg
	Ca
	Typifying Pedon    Galudih clay loam
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	Depth
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	Typifying Pedon  Gobindpur clay loam
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	Mg
	Ca
	Typifying Pedon  Jogisol sandy loam
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	Silt
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	Ca
	Typifying Pedon  Latu gravelly sandy loam
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	Depth
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	Mg
	Ca
	Typifying Pedon  Luiya silty clay loam
	Horizon Depth (cm)   Morphological description
	Na
	K
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	Depth
	Silt


	Mg
	Ca
	Typifying Pedon  Majhgaon sandy clay loam
	Horizon Depth (cm)   Morphological description
	Na
	K
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	Depth
	Silt


	Mg
	Ca
	Typifying Pedon     Makri sandy loam
	Horizon Depth (cm)   Morphological description
	Na
	K
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	Depth
	Silt
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	Ca
	Typifying Pedon   Nutandihi sandy loam
	Horizon Depth (cm)   Morphological description
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	K
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	Depth
	Silt


	Mg
	Ca
	Typifying Pedon   Punjipahar gravelly loam
	Horizon Depth (cm)   Morphological description
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	K
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	Depth
	Silt


	Mg
	Ca
	Typifying Pedon   Purnapani silty clay
	Horizon Depth (cm)   Morphological description
	Na
	K
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	Depth
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	Mg
	Ca
	Typifying Pedon      Pusaro sandy clay loam
	Horizon Depth (cm)   Morphological description
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	K
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	Depth
	Silt


	Mg
	Ca
	Typifying Pedon   Raghunathdihi sandy clay loam
	Horizon Depth (cm)   Morphological description
	Na
	K
	Soil series
	Depth
	Silt


	Mg
	Ca
	Typifying Pedon  Raghunathpur clay loam
	Horizon Depth (cm)   Morphological description
	Na
	K
	Soil series
	Depth
	Silt


	Mg
	Ca
	Typifying Pedon  Ruyam clay loam
	Horizon Depth (cm)   Morphological description
	Na
	K
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	Depth
	Silt


	Mg
	Ca
	Typifying Pedon  Shirasbani silty clay loam
	Horizon Depth (cm)   Morphological description
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	Depth
	Silt


	Mg
	Ca
	Typifying Pedon  Sidumtoli loamy sand
	Horizon Depth (cm)   Morphological description
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	K
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	Depth
	Silt


	Mg
	Ca
	Typifying Pedon  Tirkey silty loam
	Horizon Depth (cm)   Morphological description
	Na
	K
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	Silt


	Mg
	Ca
	Typifying Pedon    Ukam clay loam
	Horizon Depth (cm)   Morphological description
	Na
	K

	Mg
	Ca
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