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1. 

INTRODUCTION 
 

Reconnaissance soil survey of Raisen district in Madhya Pradesh was conducted by the Regional Centre, 
Nagpur of National Bureau of Soil Survey and Land Use Planning (ICAR) with the following objectives: 

 To prepare a reconnaissance soil map on a scale 1:63,630, characterise the soils, evaluate their problems 
and potentials. 

 To correlate and establish the various soil series and classify them according to Soil Taxonomy 

 To develop interpretations based on present land use, inherent soil properties, soil management interactions, 
soil and water management needs and prepare interpretative maps on soil and land resources of the district 
with suitable legand and obtain experimental results from research stations in the district. 

Soil survey was carriedout during the period between Nov. 1980 and Feb. 1985 However, laboratory analysis, 
progressive field reviews, correlation and map checking and finalization were continued in later year’s upto 
1987. 
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2. 

GENERAL DESCRIPTION OF THE AREA 

 

2.1 Location and Extant: 

Raisen district lie in the central part of the state of Madhya Pradesh and is situated between latitudes 22°45' and 23°45' 
North and longitudes 77°20 and 78°48' East (Fig.1). The district has an irregular shape and is bounded in the west by 
Sehore district, in the north by Vidisha district, in the east and north-east by Sager district, in the southeast by 
Narsingpur district and in the south by Hoshangabad and Sehore districts. The Narmada River flows along the south-
eastern boundary of the district and separates it from Narsingpur and Hoshangabad district. 
 
The total area of the district is 8,48,600 ha and ranks 24thin the state in the terms of area of districts.The district 
hasseven tehsils. Thearea and population of thetehsils is given in Table 1. 

Table 1. Tehsilwise area and population 

S. No. Tehsil Above MSL (m) Area (ha) Population 
1 Raisen 470 1,36,000 1,10,535 
2 Ghairatganj 468 92,000 67,470 
3 Begamganj 470 91,200 85,765 
4 Goharganj 468 1,76,900 1.06,090 
5 Baraily 465 1,41,900 1.56,498 
6 Silwani 465 1,28,900 81,116 
7 Udaipura 470 81,700 1,01,499 

Total 8,48,600 7,08,973
Source: District Statistical Hand Book (1982), Directorate of EConomic and statistics 

 

2.2 Climate: 

The area is characterised by a dry sub-humid climate. It receives a total annual rainfall of 1209 mm covering 
about 78% of total potential evapotranspiration of 1552 mm. The rains generally set in by the and of June and 
continue upto September, the season accompany for about 91% of the annual precipitation. 

The climate is marked by three distinct seasons viz. summer (March to May), rainy (June to September) and 
winter (December to February). The mean annual air temperature is 25°C. December and January are the 
coldest months recording minimum temperatures of 10.6°C and 10.4°C respectively. May is the hottest month 
recording a maximum temperature of 40.7°C. Relative humidity is high during the monsoon period while the 
air is comparatively dry in summer season. 

The mean annual soil temperature is 26.5°C with a mean summer soil temperature of 28.9°C and a mean 
winter soil temperature of 21.5°C. The difference between MSST and MWST such the soil temperature regime 
is more than 5°C and as hyperthermic. 

The climatic data for the nearest observatory (Bhopal) is given in table 2. The area has water surplus of 43 mm 
during monsoon season i.e. July to September. This is the period of maximum runoff. The soils have optimum 
moisture upto January. The moisture strass period starts from March and continues upto onset of monsoon. 
During the period, the moisture deficiency in the sail amounts to 569 mm. June and is the recharge period 
when there is onset of-monsoon (Fig. 2 water balance). 
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2.3 Geology 

Geologically the area is dominated by sand-stones of upper and lower vindhyan systems of the Vindhyachal range 
and associated hills in the central region. 

Micaceous and ferruginous shales of lower Vindhyan rocks are found at the base of Hamner hills, 11 km north of-
Amrawad and east of Bhopal city. The Deccan trap passes a considerable glossy content, partly in the form of a 
base between the microcrystals of plagioclase and monoclinic-pyroxene. Other special pea shaped gas pores are 
"Stopped" by green earth and zeolites, while the larger geodes contain all the various form of crystalline and 
colliodal silica with calcite and zeolites. The large area consisting almost wholly of Deccan trap as the general 
appearance of a series of step, platforms of super imposed layers, of slight verying characters, some being 
columnar, some weathering spheroidally and others decomposing into a soft mass. As small patch of lameta series 
has been found in the north east corner of district, the rocks are generally calcareous and of pale colours containing 
much sandy admixture and occasionally being even cherty, well rounded pebbles of quortz, quartzite and bring red 
zespar are also common. 

The laterite of this area occuring as tiny ferruginous caps is principally confined to the northern half of the 
district. It has most of the characteristics of the typical high level laterite. They are highly nluminous, 15 to 24 
meters thick and usually are in patches of less than one and a half kilometers broad by several kilometers long 

The alluvium derived from basalt occupies quite a large area and deep block soils are derived from this 
alluvium. 

2.4 Physiography 

Broadly, the district can be divided into three main physiographic regions. 

1. The Malwa plateau region in the north 

2. The Vindhyachal and its associated hills in the Central region 

3. The plains of the Narmada valley in the southern part of the district 

In these broad divisions, one comes across various physiographic configurations, which have been mapped 
separately at lower orders. Six such physiographic units have been mapped in Raisen district based on 
interpretation of toposheet and aerial photographs. A brief description of these units is as follows: 

1. Hills' and Ridges: 

These are largely distributed in the central eastern and western parts of the district, farming part of the 
Vindhyachal Hill ranges. Rising to an elevation of around 650m above MSL, the hills are steep to very steeply 
sloping and are severely eroded. The main line of the hill ranges, about 15 to 25 km wide runs through the 
district from east to west sanding numerous spurs mostly in the north-east area.Some area is having the 
remnants of Vindhyan ranges at the margins of the main range and has undergone severe erosion. The elevation 
generally ranges around 500-600m above MSL and rise above the ground as isolated hillocks at places. 

2. Plateau/Tableland/Mesa: 

Tablelands are most conspicuous on the Western and the northern parts of the district and have elevation 
ranging between 550-600m above MSL in the basaltic terrain of northern and north eastern parts of the district, 
these are characterised by typical rolling, undulating landscapes with considerable geographic extent. 

The central and the southern parts of the district with Vindhyan sandstone consist of relatively smaller flat 
topped hills which have been included as Tableland Mesa. These have lower elevation comparatively. 
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3. Piedmont plain: 

Developed through deposition of colluvial material transported from the uplands, the piedmont plains are gently 
sloping in nature and extensively distributed throughout the district. 

4. Valley/Intervening Basin: 

Intermittently distributed in the Northern, Central and Western parts of the district, these are surrounded by hills 
or tablelands and have evolved due to a continuous erosion and deposition process. 

5. Old flood plain: 

Situated mainly in the southern part of the district, these are extensive nearly level areas, north of the river 
Narmada with elevations between 300 to 350m above MSL. 

6. Dissected Flood plain: 
They occur mainly along the river Narmada and have developed due to the depositions made by streams during 
floods. The plain in traversed by numerous small gullies giving the landscape a dissected appearance. 

2.5 Water resources 

There are numerous tanks of various sizes and small nalas in the district.The rain water partly sinks into 
the ground and the rest flows on the surface into the streams and rivers.The important tanks in the area 
Palakamati, Bachhora, Narwar, Missor, Borla, Sanchitank, Ratapani, Gorakhpur, Harra and Idarbutpur 
serve the irrigation in Goharganj and Bareily tehsils to a great extent. Among important irrigation projects 
in district are the Barna project, which on completion is expected to irrigate about 64,752 ha.mainly in 
Baraily tehsil. Wells and tanks are comparatively small in numbers in the district particularly in hills and 
forested areas. Apart from reservoirs created across the streams, the number of tanks in the district is small. 
IMpervious nature of the rock type in most parts of the district does not provide favourable conditions for the 
storage of undergoing water. However, the fissures and joints may help in reaching an underground collection in 
sufficiently large quantities. The alluvial soils contain water due to the impervious underlying sandstone strata 
but the water levels in the wells in the alluvial area subside greatly in summer. 

2.6 Natural vegetation: 

The naturalvegetation in the district is mainly of 

Trees Shurbs
Aam Manqifora indica  Ber                                              Zizyphus jujuba                        

Aonla Phvllanthus emblica Karonda                                       Larissa spinorum 
Babul Accacia arabica Lantana                                        Lantana aculeata 

Bel Aegele marmelos  Climbers 
Uhaman Grewia tilliaefolia Aar (Gurer)                                  Acacia cassia 
Imli Tamarandus indica  Amarbel Euscuta reflexa 
Neem Azadirachta indica  Palasbel Butea superba 
Pipal Ficus relioiosa Herbs
Palas Tactona orandis  Ghkhru Xanthium strumazium
Saj  Terminalia tomentosa Grasses 
Sakai Boswellia serrata Dub Cynodon dactylon 
Shisham Dulpergia sisoo Kans Saccharum spontane
Sitaphal Anana seguemosa Linn Chhir Imperata cylindzica
Tendu Diosphyros melanoxylon Gunhar Themeda quadrivalvis
Semla   Legerstroemia parviflora Other plants 
  Bans Dandrocalamus strictus
  Banda Loranthus socrrula 
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2.7 Agriculture and Land Use 

 
Along the cereals paddy, wheat, jowar, maize, bajra, baraly, kodo, kutki are grown in the district the important 
pulses are gram, arhar, moong and urid etc. Along the oil seed crops groundnut, til, linseed are grown in this 
district. Besides, sugarcane, potato, spices, cotton and tobacco are the other important crops. The distribution of 
area tehsilwise under various uses is given in table 3 and 4. The land holding sizes in the district are shown in 
table 5. 
 

Table 3. Land use pattern (1981-82) (Area in ha) 
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3 Begamganj 89742 21908 2990 32 7092 3661 5 321 939 52794 1453 54247 
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5 Baraily 130587 25444 10475 34 3543 2735 11 525 685 87135 1248 88383 

6 Silwani 105864 40361 3705 3 3955 7461 25 563 582 48809 629 49438 

7 Udaipur 69495 - 3951 241 1880 2714 6 149 446 60108 144 60252 

 Total 631718 118486 36967 3700 26294 29243 98 2432 4454 410044 10719 420763 

 Per cent 100% 18.76% 5.85% 0.58% 4.16% 4.63% 0.02% 0.38% 0.71% 64.91% - - 

 

Table 4. Area under pulses, sugarcane, vegetables & oil, seed crop (1981-82), (Area in ha) 
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174 15 3661 1211 5 - 38 - - 3084 

Silwani 14064 2633 9790 26487 25 17 78 71 1 952 777 18 - 25 - - 4007 

Udaipur 16974 4686 13642 35302 10 8 52 50 - 8461 473 1 3 32 2 4 5952 

Total 85050 20555 68716 174231 96 112 
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631 323 13705 10433 184 5 171 2 183 26430 

 

 

Page 13



  Soils of Raisen District (Madhya Pradesh) 

Table 5. Land holding (1981-82) 

Land 
Holding (ha) 

Raisen Gairatganj Begumganj Silwani Goyarganj Bareli Udaipura 

 No Area No Area No Area No. Area No Area No Area No Area 
0.5 898 155.4 744 96.7 1057 139.1 848 199.6 1358 253.5 858 153.0 758 173.7 

0.5-1.0 641 486.2 436 353.2 373 285.8 601 490.2 637 470.4 810 593.7 914 674.5 

1.0-2.0 1901 2778.0 1151 1648.3 1063 1501.0 1186 1777.6 660 2426.9 2475 33685.6 1902 2711.8 

2.0-3.0 1570 3781.7 853 2052.0 905 2337.0 1195 2937.6 1678 3973.3 2556 6143.0 1523 3660.4 

3.0-4.0 1098 3792.2 660 2262.4 686 2385.0 782 2725.2 975 3408.9 1745 6047.0 1219 4233.4 

4.0-5.0 1204 5299.0 701 3079.4 692 3068.0 964 4292.9 1027 4555.5 1578 7058.6 1118 4883.7 

5.0-7.5 1582 9735.0 144 7047.8 1074 6632.0 1400 8510.2 1350 8353.1 2447 15504.1 1760 10812.1 

7.5-10.0 907 7734.6 690 5994.3 751 6449.6 750 6459.1 598 5101.4 1433 12165.2 1031 8812.5 

10.0-20.0 1166 16020.0 1905 14837.9 1237 17494.5 975 13279.1 931 12704.7 1777 24600.0 1234 17116.8 

20.0-30.0 216 5136.3 241 5817.9 329 8035.2 201 4702.7 214 5110.7 318 7513.9 226 53303,4 

30.0-41.0 89 3007.6 82 2789.6 136 4648.6 79 2698.8 60 2306.6 88 2993.3 46 1592.4 

40.0-50.0 30 1329.0 37 1639.0 65 2830.5 30 1312.7 25 1136.3 38 1677.4 14 616.0 

750.0 36 2440.0 36 2497.6 61 4590.1 47 3504.5 69 7897.3 7097.3 48 3374.4 23 

TOTAL 11338 61703.0 7865 50117.7 8429 60495.6 9058 52090.2 10590 57706.6 16171 121510.0 11768 110112.0
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3. 

SOILS 
 

3.1 Soil Survey Procedure and Techniques 

Reconnaissance soil survey in Raisen district was carried out by adopting the procedure laid in the Soil 
Survey Manual (1970) issued by All India Soil and Land Use Survey Organisation and U.S.D.A. 
HandBook No. 1B, 1951. 

Aerial photographs on 1:60,000 scales were interpreted to delineate various physiographic units. The data 
was transferredto corresponding toposheets. The base map used for the purpose was Survey of India 
toposheets in the scale of 1:50,000 which contain the information about the cultural and physical features 
as well as contours at 20m intervals. 

Field traversing was carried out following the heterogeneity in topography, changes in vegetation, soils 
and geology as well as past erosion hazards in each of the identified geomorphic units. After preliminary 
investigation, soils were examined in different physiographic units by taking profiles, auger bores and 
trials pits. Soil profiles were dug upto 1.5 to 2.0 meters or upto parent material or water table, whichever 
was nearer at an interval of 2-4 kms or even at shorter intervals.Major differentiating characteristics such 
as micro-relief, gilgai formation, soil colour, texture, mottling below and or within 50 cm, cracks, depth 
and presence of calcium carbonate etc. wereused for identifying the soil series. Auger sampling at 1 to 2 
km distance was also carried out to study the variation in soil characteristics. At the soil pedon and also at 
each of the auger site, the prevailing features pertaining to slope, soil type, soil depth, degree of erosion 
hazards, depth and fluctuation of ground water and present land use were recorded for assessment of their 
use potential. 

Similar soil pedons within a permissible range of characteristics were grouped into soil series. As such, 
soil series is conceptual and it defines soil characteristics at a lower level of generalization. Each of the 
soil series was named after the place (either village or town) where the typical soil pedon representing the 
series was first recognised. Associations of soil series boundaries formed the mapping units of which, were 
made by actual traversing. 

The soil series association may include more than two series besides some inclusions. Identification legand 
was prepared and progressively modified during mapping and field reviews using striking differentiating 
characteristics for separating soil series. With the progress of soil survey, descriptive legand was prepared. 
It contained short descriptions of the mapping units as associations along with series. During the soil 
survey, soil samples of profiles of the identified series were collected for laboratory analysis. 

3.2 General features of soils 

The soils identified in Raisen district are of heterogeneous nature in respect of their depth, morphological 
features, physical and physic chemical properties. 

Soils of the district were formed in different parent materials under the influence of semiarid to sub-humid 
climate and their vegetal cover as conditioned by relief, the dominant- amongst the factors of soil 
formation in the district. Shallow and lighter-textured soils occur on hills and ridges, moderately deep on 
plateau, deep to very deep on valley, intervening basin, piedmont alluvial plain and dissected flood plain. 
Most of the deep and very deep soils are clayey with shrinking and swelling properties. Somewhat lighter 
textured and calcareous, severely eroded, deep to very deep soils occur on dissected flood plain. 
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In the surveyed area, 19 soil series were identified on various geomorphic units, (Table 6). They are 
indicated in soil scape diagram. The soil series association map is given in figure 3, and their setting 
isgiven in Table 7. 

Table 6  Physiography - soil series and their symbols 

S. No. Physiographic unit Soil series Symbol 

1. Hills and ridges 1. Bartuma 

2. Bamori 

3.Bishramganj 

4. Pathari 

Btm 

Bmr 

Bmj 

Ptr 

2. Plateau/Tableland/Mesa 5.Piplai 

6.Gundrai 

7.Tehri 

8.Rajpura 

Ppl 

Gdi 

Thr 

Rjp 

3. Piedmont plain 9. Mundiyakhera 

10.Sundra 

11.Harra 

Mdk 

Sdr 

Hra 

4. Valley/Intervening basin 12.Saunter 

13.Chicklod 

Sut 

Chk 

5. Old flood plain 14.Marha 

15.Pagnesar 

16.Padrai 

17.Gadarwas 

Mrh 

Pgn 

Pdr 

Gdw 

6. Dissected flood plain 18.Ketogaon 

19.Patai 

Ktn 

Pti 
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3.3 Description of soils 

Brief descriptions of each Mapping Unit Series Association are given below: 

1. Pathari-Bishramganj (Rocky) Association (50:50) 

The soils of this association occur on moderately to steeply sloping hills and ridges with rock out crops on sand-
stone. They are very shallow to shallow, sandy clay loam and excessively well drained. They are under pasture 
and barren lands with mixed bushy forest. They are low in nutrient status and moderately to severely eroded. 
Both the Pathari and Bishramganj soils are equally distributed in this unit. 

2. Pathari-Piplai (Rocky) Association (50:50): 

The soils of this association occur on very gently to gently sloping plateau (Tableland) with rock out crops of 
sandstone. They are very shallow to moderately deep, sandy clay loam and clay loam, moderately well drained. 
They are under mixed bushy forest. They are low in nutrient status and moderately eroded. Both the Pathari and 
Piplai soils are equally distributed in this unit. 

3. Bemori-Bartuma Association (50:50):  

The soils of this association occur on moderately to steeply sloping hills and hill ridges of basalt. They are very 
shallow to shallow, gravelly sandy loam and clay loam and well drained with moderately rapid permeability. 
They are under pasture and barren lands with mixed bushy forest. They are low in nutrient status and severely 
eroded. Both the Bamori and Bartuma soils are equally distributed in this unit. 

4. Pathari-Piplai-Bishramganj (Rocky) Association (40:30:30) 

The soils of this association occur on very gently to gently sloping (plateau) tableland with rockout crops on 
sand stone. They are very shallow to moderately deep, sandy clay loam, clay loam and sandy clay loam, 
moderately well drained. They are under mixed bushy forest. They are low in nutrient status and moderately 
eroded. Pathari series occupy about 40% of the unit followed by Piplai and Bishramganj series with 30% each. 

5. Tehri-Gundrai Association (50:50) 
The soils of this association occur on very gently to gently sloping lands of undulating plateau. They are 
moderately deep to deep, fine and well drained. They are under cultivation with grasses and forest in pockets. 
These soils are susceptible to moderately erosion.Both Tehri and Gundrai series occupying the landscape in 
about equal proportion. 

6. Rajpura-Tehri-Gundrai Association (40:30:30) 

The soils of this association occur on very gently sloping land, undulating plateau (Tableland). They are very 
deep to moderately deep, very fine to fine, moderately well drained and slightly alkaline. These soils have high 
potential for agricultural crops in both the seasons. They have slight to moderately erosion problems. Rajpura 
series soils occupy about 40% of the unit followed by Tehri and Gundrai series with 30% each. 

7. Rajpura-Gundrai-Tehri Association (40:30:30) 

The soils of this association occur on very gently to gently sloping plateau. They are very deep to deep, fine and 
moderately well drained. They are mostly under cultivation for wheat, jowar and arhar. These soils are 
susceptible to moderate erosion. Rajpura soils occupy 40% and remaining 30% each is occupied by Gundrai and 
Tehri series. 

8. Sundra-Harra Association (50:50) 

The soils of this association occur on nearly level to very gently sloping piedmont plain.They are very deep, 
very fine textured, moderately well drained and neutral to slightly alkaline. They are mostly cultivated to mixed 
rainfed crops like arhar and jowar in kharif and wheat and gram in rabi with occassional fallow and waste land. 
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These soils are prone to become saline and hence proper irrigation management is necessary. They are 
susceptible to erosion hazards. Both Sundra and Harra series occupy the landscape in about equal proportion. 

9. Pagneshwar-Sundra Association (60:40) 

The soils of this association occur on nearly level to very gently sloping flood plain and piedmont plain. They 
are very deep-to-deep, very fine textured, moderately well drained and neutral to slightly alkaline. They are 
mostly cultivated to mixed rainted crops like arhar and jowar in kharif and wheat and gram in rabi with 
occasional fallow and waste land. These soils are prone to become saline and hence proper irrigation 
management is necessary. They are susceptible to erosion hazards. Both Pagneshwar and Sundra series occupy 
the landscape in about equal proportion. 

10. Marha-Sundra Association (50:50) 
The soils of this association occur on nearly level to very gently sloping piedmont plain. They are very deep, 
very fine, moderately well drained and are slightly alkaline. They are cultivated to jowar, arhar, wheat and gram 
in rabi season. Their productivity potential is high. They have slight to moderate erosion hazards. Both Marha 
and Sundra series occupy the landscape in about equal proportion. 

11. Saunter-Sundra Association (60:40) 

The soils of this association occur on nearly level to very gently sloping valley, and piedmont alluvial 
plains.They are deep to very deep, very fine, moderately well drained and slightly alkaline. They are cultivated 
to wheat, sorghum, gram and soybean. Natural vegetation viz., Palas (Butea frondosa), Teak (Tactona grandis) 
and Ber (Zizyphus jujuba) are common. Their productivity potential is high. They have slight to moderate 
erosion hazards. Saunter and Sundra series occupy the landscape in the proportion of 60:40. 

12. Chicklod-Padrai Association (50:50)  

The soils of this association occur on nearly levelto very gently sloping intervening basin and piedmont plain. 
They are very deep to deep, very fine, moderately well drained and slightly alkaline. They are cultivated mostly 
to wheat, gram, pigeon pea, sorghum etc. The natural vegetation like palas (Butea frundosa), Tendu 
(Diosphogus emblica) and Mauha (Madhuca latifolia) are common. Their productivity potential is high. They 
have slight to moderate erosion hazards. Both Chicklod and Padrai series occupy the landscape in about equal 
proportion. 

13. Chicklod-Pagneshwar Association (50:50) 

The soils of this association occur on nearly level to very gently sloping intervening basin and level flood plain. 
They are very deep to deep, very fine to fine, moderately well drained and are neutral to slightly alkaline. They 
are mostly cultivated to mixed rainfed crops like jowar, arhar in kharif and wheat, gram, linseed and mustard in 
rabi season. Their productivity potential is high. They have slight to moderate erosion hazards. Both Chicklod 
and Pagneshwar series occupy the area in about equal proportion. 

14. Padrai-Harra Association (70:30) 

The soils of this association occur on nearly level to very gently sloping piedmont alluvial plain. They are very 
deep to deep, very fine to fine, moderately well drained and are neutral to slightly alkaline. They are mostly 
cultivated to mix rainfed crops like pigeon pea, millets and sorghum inkharif season and wheat, gram and lintil 
under rabi season. Natural vegetation comprises Acacia spp,Ber (Zizyphus jujuba), Bharati (Gymnosporia 
spinosa). Their productivity potential is high. They have slight to moderate erosion hazards. Padrai and Harra 
series occupy the area in 70 to 30% proportions. 

15. Chicklod-Harra Association (60:40) 

The soils of this association occur on nearly level to very gently sloping intervening basin and piedmont alluvial 
plain. They are deep to deep. They are very fine to fine, moderately well drained and are neutral to slightly 
alkaline. They are mostly cultivated to mixed rainfed crops, like jowar, arhar in kharif and wheat, gram, linseed 
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and mustard in rabi season. Their productivity potential is high. They have slight to moderate erosion hazards. 
Chicklod and Harra series occupy the landscape in about 60 to 40% proportion. 

16. Sauntar-Chicklod Association (50:50) 

The soils of this association occur on nearly level to very gently sloping valley and intervening basin. They are 
very fine to fine, moderately well drained and are neutral to slightly alkaline. Mostly cultivated to jowar, arhar 
in kharif and wheat, gram linseed and mustard in rabi season, their productivity potential is high. They have 
slight to moderate erosion hazards. Both Saunter and Chicklod series occupy the landscape in about equal 
proportion. 

17. Chicklod-Padrai Association (50:50) 

The soils of this association occur on nearly level to very gently sloping intervening basin and piedmont alluvial 
plain. They are very deep to deep, very fine to fine, moderately well drained and slightly alkaline. They are 
cultivated mostly to mixed rainfed crops like pigeon pea, millets and sorghum in kharif season and wheat, gram 
and lentil under rabi season. Natural vegetation comprises Acacia spp and Ber (Zizyphus jujuba). Their 
productivity potential is high. They have slight to moderate erosion hazards. Both Chicklod and Padrai series 
occupy the area in about equal proportion. 

18. Mundiyakhera-Padrai (60:40) 

The soils of this association occur on nearly level to very gently sloping intervening basin and piedmont alluvial 
plain. They are very deep to deep. They are very fine to fine, moderately well drained and are neutral to slightly 
alkaline. They are mostly cultivated to mixed rainfed crops like jowar, arhar in kharif and wheat, gram, linseed 
and mustard in rabi season. Their productivity potential is high. They have slight to moderate erosion hazards. 
Both Chicklod and Padrai series occupy the landscape in about 60 to 40% proportion. 

19. Chicklod-Mundiyakhera Association (70:30) 

The soils of this association occur on nearly level to very gently sloping intervening basin/piedmont alluvial 
plain. They are very deep to deep, very fine to fine, moderately well drained and are neutral to slightly alkaline. 
They are cultivated to jowar, arhar and soybean in kharif and wheat, gram, linseed and mustard in rabi season. 
Their productivity potential is high. They have slight to moderate erosion hazards. Both Chicklod and 
Mundiyakhera series occupy the area in about 70 to 30% proportion. 

20. Saunter-Mundiyakhera Association (50:50) 

The soils of this association occur on nearly level to very gently sloping valley/piedmont alluvial plain. They are 
deep to very deep. They are very fine to fine, moderately well drained and neutral to slightly alkaline and are 
cultivated to jowar, arhar and soybean in kharif and wheat, gram, linseed and mustard in rabi season. Natural 
vegetation Compriscs palas (Butea frondosa), Babul (Acaecia arabica), Neem (Azadirachta indica), Tendu 
(Diosphugusemblica) and shrubs viz. Ber (Zizyphus jujuba) and Bharati (Gymnosporia spinosa) etc. Their 
productivity potential is high. They have slight to moderate erosion hazards. Both Saunter and Mundiyakhera 
series occupy the area equal proportion. 

21. Padrai-Mundiyakhera Association (50:50) 
The soils of this association occur on nearly level to very gently sloping piedmont alluvial plain. They are very 
deep to deep, very fine to fine, moderately well drained and are slightly alkaline. They are cultivated to jowar, 
pigeon pea, millets and sorghum in kharif season and wheat, gram and lentil in rabi season. Natural vegetation 
comprises Babul (Acacia spp.), Ber (Zizyphus jujuba), Bharati (Gymnosporia spinosa) etc. Their productivity 
potential is high. They have slight to moderate erosion hazards. Both Padrai and Mundiyakhera series occupy 
the area in about equal proportion. 
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22. Padrai-Saunter Association (50:50)  
The soils of this association occur on nearly level to very gently sloping piedmont alluvial plain/valley. They are 
very deep to deep, very fine to fine, moderately well drained and neutral to slightly alkaline. They are mostly 
cultivated to mixed crops like pigeon pea, jowar (Sorghum) and soybean in kharif and wheat, gram, linseed in 
rabi season. Natural vegetation comprises Babul (Acacia arabica), ber (Zizyphus jujuba), Neem (Azadirachta 
indica), Palas (Butea frondosa). Teak (Tectona grandis), their productivity potential is high. They have slight to 
moderate erosion hazards. Both Padrai and Saunter series occupy the area in about equal proportion. 

23. Padrai-Gadarwas Association (70:30) 
The soils of this association occur on nearly level to very gently sloping piedmont/flood plain. They are very 
deep to deep, very fine to fine, moderately well drained and are neutral to slightly alkaline. Biser and Gadarwas 
soils are non-calcareous. They are mostly cultivated to mixed crops like pigeonpea, jowar (sorghum) and 
soybean in kharif and wheat, gram, linseed in rabi season. Natural vegetation comprises Palas (Butea frondosa), 
Tendu (Diosphogus emblica), Mahua (Madhuca latifolia), Babul (Acacia arabica) and Ber (Zizyphus jujuba). 
Their productivity potential is high. They have slight to moderate erosion hazards. Padrai and Gadarwas series 
are occupying the area in about 70% to 30% proportion. 

24. Chicklod-Sundra-Marha Association (40:30:30) 
The soils of this association occur on nearly level to very gently sloping intervening basin and piedmont plain. 
They are very deep to deep, fine to very fine, moderately well drained and are neutral to slightly alkaline. These 
soils are non-calcareous. They are mostly cultivated to mixed crops like pigeon pea, jowar (sorghum) and 
soybean in kharif and wheat, gram, linseed in rabi season. Natural vegetation comprises palas (Butea frundosa), 
Mahua (Madhuca latifolia), Babul (Accacia arabica), Ber (Zizyphus jujuba) etc. Their productivity potential is 
high. They have slight to moderate erosion, hazards. Chicklod series occupies about 40% of this unit followed 
by Sundra and Marha series with 30% each. 

25. Chicklod-Padrai-Gadarwas Association (40:30:30) 

The soils of this association occur on nearly level to very gently sloping intervening basin and piedmont plain. 
They are very deep to deep, fine to very fine, moderately well drained and are neutral to slightly alkaline. These 
soils are non-calcareous. They are mostly cultivated to mixed crops like pigeonpea, jowar (Sorghum) and 
soybean in kharif and wheat, gram, linseed in rabi season. Natural vegetation comprises palas (Buteau 
frondosa), Mahua (Madhuca latifolia) Babul (Accacia arabica), Ber (Zizyphus jujuba) etc. Their productivity 
potential is high. They have slight to moderate erosion hazards. Chicklod series occupies about 40% of this unit, 
followed by Padrai and Gadarwas series with 30% each. 

26. Harra-Padrai-Chicklod Association (50:30:20) 
The soils of this association occur on nearly level to very gently sloping intervening basin/piedmont plain. They 
are very deep to deep, fine to very fine, moderately well drained and are neutral to slightly alkaline. These soils 
are noncalcareous. They are mostly cultivated to mixed crops like pigeon pea, jowar (sorghum) and soybean in 
kharif and wheat, gram, linseed in rabi season. Natural vegetation comprises palas (Butea frondosa), Mahua 
(Madhuca latifolia), Babul (Accacia arabica), ber (Zizyphus jujuba) etc. Their productivity potential is high. 
They have slight to Moderate erosion hazards. Harra series occupies-about 50% of this unit followed by Padrai 
and Chicklod series with 30% and 20%, respectively. 

27. Padrai-Chicklod Association (70:30):  
The soils of this association occur on nearly level to very gently sloping piedmont plain and intervening basin. 
They are very deep to deep-, very fine to fine, moderately well drained and are neutral to slightly alkaline. These 
soils are non-calcareous. They are mostly cultivated to mixed crops like pigeonpea, jowar (sorghum) and 
soybean in kharif season and wheat, gram and lentil in rabi season. Natural vegetation comprises Mahua 
(Madhuca latifolia), Babul (Accacia arabica), Ber (Zizyphus jujuba), etc. Their productivity, potential is very 
high. They have slight to moderate-erosion hazards. 
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28. Padrai-Harra Association (70:30) 
The soils of this association occur on nearly level to very gently sloping piedmont plain/intervening basin. They 
are very deep to deep and clayey. They are very fine to fine moderately well drained and are neutral to slightly 
alkaline. These soils are non-calcareous. They are mostly cultivated to mixed crops, like pigeonpea, 
jowar(sorghum) and soybean in kharif season and wheat, gram and lentil in rabi season. Natural vegetation 
comprises Mahua (Madhuca latifolia), Babul (Accacia arabica), Ber(Zizyphus jujuba) etc. Their productivity 
potential is very high. They have slight to 'moderate erosion hazards. Padrai series occupies about 70% of this 
unit followed Harra series with 30% each. 

29. Padrai-Mundiyakhera-Chicklod Association(50:30:20) 

The soils of this association occur on nearly level to very gently sloping piedmont alluvial plain, intervening 
basin. They are very deep to deep, very fine to fine, moderately well drained and neutral to slightly alkaline. The 
soils of Padrai and Mundiyakhera are calcareous. They are mostly cultivated to mixed rainfed crops like 
pigeonpea, millets and jowar (sorghum) in kharif season and wheat, gram, linseed in rabi season. Natural 
vegetation like Babul(Accacia arabica). Ber (Zizyphus jujuba), Neem (Azadirachta indica). Palas(Butea 
frondosa) are common. Their productivity potential is high. They have slight to moderate erosion hazards. 
Padrai series occupies about 50% of this unit followed by Mundiyakhera and Chicklod series with 30% and 90% 
each. 

30. Padrai-Mundiyakhera Association (70:30) 

The soils of this association occur on nearly level to very gently sloping alluvial piedmo plain. They are very 
deep to deep, very fine to fine, moderately well drained and are neutral to slightly alkaline. They are mostly 
cultivated to mixed rainfad crops like pigeonpea, jowar (sorghum) and soybean in kharif and wheat, gram, 
linseed and mustard inrabi season. Natural vegetation comprises Acacia spp. Ber (Zizyphus jujuba), Bharati 
(Gymnosphoria spinosa), Babul (Acacia arabica), Neem (Azadirachta indica) etc. Their productivity potential 
is very high. They have slight to moderate eroaion hazards. Padrai series occupies about 70% of thisunit 
followed by Mundiyakhera series with 30% each. 

 

31. Mundiyakhera-Padrai-Saunter Association (40:30:30) 

The soils of this association occur on nearly level to very gently sloping piedmont plain/valley. They are very 
deep to deep, very fine to fine, moderately well drained and are neutral to slightly alkaline. The soils of 
Mundiyakhera are calcareous. They are mostly cultivated to mixed rainfed crops like pigeon pea, jowar 
(sorghum) and soybean in kharif and wheat, gram linseed in rabi season. Natural vegetation comprises Palas 
(Butea frondosa), Babul (Acacia arabica), Neem (Azadirachta indica), Bharati (Gymnosporia spinosa), Ber 
(Zizyphus jujuba) etc. Their productivity potential is very high. They have slight to moderate erosion 
hazards.Mundiyakhera series occupies about 40% of this unit followed by Padrai and Saunter series with 30% 
each. 

32. Mundiyakhera-Padrai-Pagneshwar Association (40:30:30) 

The soils of this ossociation occur on nearly level to very gently sloping piedmont alluvial plain/flood plain. 
They are very deep to deep, very fine to fine, moderately well drained and are slightly alkaline. The 
Mundiyakhera and Pagneshwar soils are calcareous. They are cultivated to mixed crops like pigeon pea, jowar 
(sorghum) and soybean in kharif and wheat, gram, masoor and lintil in rabi season. Natural vegetation 
comprises Babul (Acacia spp.), Ber (Zizyphus jujuba), Bharati (Gymnosphoria spinosa) etc. Their productivity 
potential is very high. They have slight to moderate erosion hazards. Mundiyakhera series occupies an area of 
about 40% of this unit followed by Padrai and Pagneshwar series with 30% each. 
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33. Padrai-Saunter-Gadarwas Association (40; 30:30) 

The soils of this association occur on nearly level to very gently sloping piedmont valley/flood plain. They are 
very deep to deep, very fine to fine, moderately well drained and are neutral to slightly alkaline. These soils are 
non-calcareous. They are cultivated to mixed crops like pigeon pea, jowar (sorghum) and soybean in kharif and 
wheat, gram, masoor and lintil seed in rabi season. Natural vegetation comprises Babul (Accacia arabica), 
Neem (Azadirachta indica), Bharati (Gymnosporia spinosa), Ber (Zizyphus jujuba) etc. Their productivity 
potential is very high. They have slight to moderate erosion hazards. Padrai series occupies about 40% of this 
unit followed by Saunter and Gadarwas series with 30% each. 

34. Saunter-Gadarwas-Pagneshwar Association (40:30:30) 

The soils of this association occur on nearly level to gently sloping alluvial piedmont plain. They are very deep' 
to deep, very fine to fine, moderately well drained and are neutral to slightly alkaline. Pagneshwar soils are 
calcareous and Saunter and Gadarwas soils are non-calcareous. They are cultivated to mixed crops like, pigeon 
pea, jowar (sorghum), and soybean in kharif and wheat, gram, masoor and lentil in rabi season. Natural 
vegetation comprises Babul (Acacia spp.), Neem (Azadirachta indica), Bharati (Gymnosporia spinosa), Ber 
(Zizyphus jujuba) etc. Their productivity potential is very high. They have slight to moderate erosion hazards. 
Saunter series occupies about 40% of this unit followed by Gadarwas and Pagneshwar series with 30% each. 

35. Padrai-Chicklod-Saunter Association (40:30:30) 

The soils of this association occur on nearly level to very gently sloping intervening basin and piedmont plain. 
They are very deep to deep, very fine to fine moderately wells drained and are neutral to slightly alkaline. 
Alanpur soils are slightly calcareous and Chicklod and Saunter soils are non-calcareous. They are cultivated to 
mixed crops like pigeon pea, jowar (sorghum) and soybean in khorif and wheat, gram, masoor and lentil in rabi 
season. Natural vegetation comprises Babul (Accacia spp.), Neem (Azadirachta indica) Bharti (Gymnosphoria 
spinosa), Ber (Zizyphus jujuba) etc. Their productivity potential is very high. They have slight to moderate 
erosion hazards. Padrai series occupies about 40% of this unit followed by Chicklod and Saunter series with 
30% each. 

36. Gadarwas-Mundiyakhera-Padrai Association (40:30:30) 

The soils of this association occur on nearly level to very gently sloping to very gently sloping piedmont alluvial 
plain. They are very deep to deep, very fine to fine, moderately well drained and are neutral to slightly alkaline. 
Mundiyakhera and Alanpur soils are slightly calcareous and Gadarwas soil is non-calcareous. They are 
cultivated to mixed crops like pigeon pea, jowar (sorghum) and soybean in kharif and wheat, gram, masoor and 
lentil in rabi season. Natural vegetation comprises Babul (Acacia spp.), Neem (Azadirachta indica), and Bharati 
(Gymnosphoria spinosa), Ber (Zizyphus jujuba) etc. Their productivity potential is very high.They have slight to 
moderate erosion hazards. Gadarwas series occupies about 40% of this unit followed by Mundiyakhera and 
Padrai series with 30% each. 

37. Pctal-Ketogaon Association (50:50) 

The soils of this association occur on very gently sloping dissected flood plain. They are very deep to deep, very 
fine to fine, moderately well drained and neutral to slightly alkaline. Patai and Ketogaon soils are highly 
calcareous. They are occassionally cultivated to mixed crops, like pigeon pea, sorghum in kharif and gram in 
rabi season. Natural vegetation comprises Babul (Acacia arabica), Ber (Zizyphus jujuba), Neem (Azadirachta 
indica), Teak (Tcctona grandis) etc. Patai series are mostly under grassland. Their productivity potential is very 
high. They have severe erosion hazards. Patai and Ketogaon series occur in the landscape in about equal 
proportion.Soils have been mapped as soil series and their associations. The soil series are arranged in 
accordance to their setting, with their areas in table 7. 

Soil series map of the district is shown in figure 3. 
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Table 7.Soil series, their setting, description and area 

S. 
No 

Geomorphic Unit Soil Series 
Association 

Description of Soil Series Area in ha % 

1 Hills & Ridges Ptr-Bmj-R Pathari-Bishramqanj 

 

Pathari: - Very shallow to shallow-low, 
excessively drained, light brown (7.5 YR 
5/4D) sandy clay loam, soils on 10 to 
20% slopes of steeply sloping hills, ridges 
and buttes with rock outcrops. 

Bishrameani: - Very shallow to shallow, 
sandy clay loam soils, excessively 
drained, dark greyish brown (10 YR 4/2 
D), sandy clay loam soils on 10-25% 
slopes with rock out crops of sand-stone. 

62,191.37 7.33 

2  Ptr-Ppl-R Pathari-Piplai 
 
Pathari:- Very shallow to shallow, 
excessively drained light brown(7.5 YR 
5/4 D) sandy clay loam sails on 10-20% 
slopes steeply sloping hills, ridge and 
buttes with rock outcrops 
Piplai:- Shallow to moderately shallow, 
moderately well drained with moderately 
slow permeability pale brown (10 YR 6/3 
D), clay loam on gently sloping hills, 
ridges and tableland (plateau) with rock 
outcrops. 
 

98,739.95 11.64 

3  Bmr-Btm Bamori-Bartuma 
 
Bamori:- Very shallow to shallow, well 
drained with moderately rapid ermeability 
due to gravelly texture, reddish brown (5 
YR 4/4 D), gravelly sandy loam, dark 
reddish brown (5 YR 3/4 M) on 
moderately sloping hills, and ridges with 
rock outcrops. 
 
Bartuma:- Very shallow to shallow, dark 
greyish brown (10 YR 4/2 D) clay loam, 
on moderately to steeply sloping hills and 
hill ridges, at an elevation of 400-450 m 
above MSL. 
 

1,26,679.63 14.93 
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4  Ptr-Ppl-
Bmj-R 

Pathari-Piplai-Bishramganj 
 
Pathari:- Very shallow to shallow, 
excessively drained light brown(7.5 YR 
5/4 D) sandy clay loam soils on 10-20% 
slopes steeply sloping hills, ridge and 
buttes with rock outcrops 
 
Piplai:- Shallow to moderately shallow, 
moderately well drained with moderately 
slow permeability pale brown(10 YR 6/3 
D) clay loam, on gently sloping hills, 
ridges and tableland (plateau) with rock 
outcrops 
 
Bishramganj:-Very shallow to 
shallow, sandy clay loam soils 
excessively drained,dark greyish 
brown (10 YR 4/2 D) sandy clay 
loam soils on 10-25% slopes with 
rock outcrops of sand stone. 

8,663.16 1.02 

5 Plateau/ 
Tableland/ Mesa 

Thr-Gdi Tehri-Gundrai 
 
Tehri:- Deep to moderately deep, well 
drained, dark greyish-brown (10 YR 4/2 
D), very dark greyish brown (10 YR 3/2 
M), clay on gently sloping 
undulatingplateau (Tableland). 
 
Gundrai- Moderately deep to deep, 
moderately well drained greyish brown 
(10 YR 4/2,D), dark greyish brown (10 
YR 4/2 M) clay on gently sloping 
undulating plateau (Tableland). 
 

 
2,204.72 

 
0.26 

6  Rjp-Thr Gdi Raipura-Tehri-Gundrai 
 
Rajpura:- Very deep to deep moderately 
well drained, greyish brown (2.5 Y 5/2 D) 
dark greyish brown (2.5 Y 4/2 M) Clay on 
nearly level to very gently sloping 
undulating plateau (Tableland). 
 
Tehri:- Deep to moderately deep, well 
drained, dark greyish-brown (10 YR 4/2 
D), very dark greyish brown (10 YR 3/2 
M), clay on gently sloping 
undulatingplateau (Tableland). 
 
Gundrai- Moderately deep to deep, 
moderately well drained greyish brown 
(10 YR 4/2D), dark greyish brown (10 
YR 4/2 M) clay on gently sloping 
undulating plateau (Tableland). 
 

33,924.62 4.00 

7  Rjp-Gdi-Thr Raipura -Gundrai-Tehri 
 
Rajpura:- Very deep to deep moderately 
well drained, greyish brown (2.5 Y 5/2 D) 

8,376.68 0.99 
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dark greyish brown (2.5 Y 4/2 M) Clay on 
nearly level to very gently sloping 
undulating plateau (Tableland). 
 
Gundrai- Moderately deep to deep, 
moderately well drained greyish brown 
(10 YR 4/2D), dark greyish brown (10 
YR 4/2 M) clay on gently eloping 
undulating plateau (Tableland). 
 
Tehri:- Deep to moderately deep, well 
drained, dark greyish-brown (10 YR 4/2 
D), very dark greyish brown (10 YR 3/2 
M), clay on gently sloping 
undulatingplateau (Tableland). 
 

8 Piedomont Plain Sdr-Hra Sundra-Harra 
 
Sundra:- Deep to very deep, grey brown 
(2.5 Y 5/3 D), dark greyish brown (2.5 Y 
4/2 M) moderately well drained clay on 
nearly level to very gently sloping 
piedmont plain. 
 
Harra:- Deep to moderately deep, brown 
(10 YR 5/3 D),dark greyish brown, well 
drained clay on nearly level to very gently 
sloping piedmont plain. 
 

20,274.01 2.39 

9 Old 
Flood 
Plain/ 
Piedomont 
Plain 
 
 

Pgn-Sdr Pagneshwar-Sundra 
 
Pagneshwar:- Very deep to deep dark 
greyish brown(10 YR 4/2 D) very dark 
greyish brown (10 YR 3/2 M) moderately 
well drained, clay on nearly level to very 
gently sloping flood plain. 
 
Sundra:- Deep to very deep, grey brown 
(2.5 Y 5/3 D), dark greyish brown (2.5 Y 
4/2 M) moderately well drained clay on 
nearly level to very gently sloping 
piedmont plain. 
 

11,263.50 1.33 

10  Mrh-Sdr Marha-Sundra 
 
Marha:- Very deep  to deep dark greyish 
brown (2.5 Y 2.5/2 D), dark greyish 
brown (2.5 Y 4/2 M) moderately well 
drained, silty clay on nearly level to very 
gently sloping old flood plains. 
 
Sundra:- Deep to very deep, grey brown 
(2.5 Y 5/3 D), dark greyish brown (2.5 Y 
4/2 M) moderately well drained clay on 
nearly level to very gently sloping 
piedmont plain. 
 

21,587.28 2.54 

11 Valley/ 
Piedmont 
plain 

Sut-Sdr Saunter-Sundra 
 
Saunter:- Deep to very deep dark grey (10 

6,641.32 0.78 
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YR 3/1 M) clay very dark grey (10 Y 3/1 
M), moderately well drained on nearly 
level to very gently sloping valley, 
alluvial plains. 
 
Sundra:- Deep to very deep, grey brown 
(2.5 Y 5/3 D), dark greyish brown (2.5 Y 
4/2 M) moderately well drained clay on 
nearly level to very gently sloping 
piedmont plain. 
 

12. Intervening 
Basin/ 
Piedmont 
plain 

Chk-Pdr Chicklod- Padrai 
 
Chicklod:- Very deep to deep, very dark, 
greyish brown (10 YR 3/2 D) clay, very 
dark grey to very dark greyish brown (10 
YR 3/1.5 M) moderately well drained on 
nearly level to very gently sloping 
intervening basin. 
 
Padrai:- Very deep to deep, greyish 
brown(10 YR 5/2 D) clay, dark greyish 
brown(10 YR 4/2 M) moderately well 
drained on nearly level to very gently 
sloping piedmont plain. 
 

11,672.41 1.38 

13 Intervening 
Basin/ 
Old 
Flood 
Plain 

Chk-Pgn Chicklod- Pagneshwar 
 
Chicklod:- Very deep to deep, very dark, 
greyish brown (10 YR 3/2 D) clay, very 
dark grey to very dark greyish brown (10 
YR 3/1.5 M) moderately well drained on 
nearly level to very gently sloping 
intervening basin. 
 
Pagneshwar:- Very deep to deep dark 
greyish brown(10 YR 4/2 D) very dark 
greyish brown (10 YR 3/2 M) moderately 
well drained, clay on nearly level to very 
gently sloping flood plain. 
 

12,207.10 1.44 

14 Old 
Flood 
Plain/ 
Piedmont 
plain 

Pdr-Hra Padrai-Harra 
 
Padrai:- Very deep to deep, greyish 
brown(10 YR 5/2 D) clay, dark greyish 
brown(10 YR 4/2 M) moderately well 
drained on nearly level to very gently 
sloping piedmint plains. 
 
Harra:- Deep to moderately deep, brown 
(10 YR 5/3 D),dark greyish brown, well 
drained clay on nearly level to very gently 
sloping piedmont plain. 

17,981.22 2.12 

15 Intervening 
Basin/ 
Piedmont 
plain 

Chk-Hra Chicklod- Harra 
 
Chicklod:- Very deep to deep, very dark, 
greyish brown (10 YR 3/2 D) clay, very 
dark grey to very dark greyish brown (10 
YR 3/1.5 M) moderately well drained on 
nearly level to very gently sloping 

46,379.73 5.46 
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intervening basin. 
 
Harra:- Deep to moderately deep, brown 
(10 YR 5/3 D),dark greyish brown, well 
drained clay on nearly level to very gently 
sloping piedmont plain. 
 

16 Valley/ 
Intervening 
Basin 

Sut-Chk Saunter-Chicklod 
 
Saunter:- Deep to very deep dark grey (10 
YR 3/1 M) clay very dark grey 10 Y 3/1 
M), moderately well drained on nearly 
level to very gently sloping valley, 
alluvial plains. 
 
Chicklod:- Very deep to deep, very dark, 
greyish brown (10 YR 3/2 D) clay, very 
dark grey to very dark greyish brown (10 
YR 3/1.5 M) moderately well drained on 
nearly level to very gently sloping 
intervening basin. 
 

30,566.27 3.60 

17 Intervening 
Basin/ 
Piedmont 
plain 

Chk-Pdr Chicklod- Padrai 
 
Chicklod:- Very deep to deep, very dark 
greyish brown (10 YR 3/2 D) clay, very 
dark grey to very dark greyish brown (10 
YR 3/1.5 M) moderately well drained on 
nearly level to very gently sloping 
intervening basin. 
 
Padrai:- Very deep to deep, greyish 
brown(10 YR 5/2 D) clay, dark greyish 
brown(10 YR 4/2 M) moderately well 
drained on nearly level to very gently 
piedmont plains. 
 

86,576.73 10.20 

18 Piedmont 
Plain/ 
Old 
Flood 
Plain 

Mdk-Pdr Mundiyakhera- Padrai 
 
Mundiyakhera:- Very deep to deep, dark 
greyish brown (10 YR 4/2 D), silty clay, 
very dark greyish brown ()0 YR 3/2 M) 
modarately well drained on nearly level to 
very gently piedmont plains. 
 
Padrai:- Very deep to deep, greyish 
brown(10 YR 5/2 D) clay, dark greyish 
brown(10 YR 4/2 M) moderately well 
drained on nearly level to very gently 
sluping piedmont plains. 

14,766.41 1.74 

19 Intervening 
Basin/ 
Old 
Flood 
Plain 

Chk-Mdk Chicklod-  Mundiyakhera 
 
Chicklod:- Very deep to deep, very dark 
greyish brown (10 YR 3/2 D) clay, very 
dark grey to very dark greyish brown (10 
YR 3/1.5 M) moderately well drained on 
nearly level to very gently sloping 
intervening basin. 
 
Mundiyakhera:- Very deep to deep, dark 

14,157.60 1.66 
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greyish brown (10 YR 4/2 D), silty clay 
very dark greyish brown (10 YR 3/2 M) 
moderately well drained on nearly level to 
very gently piedmont plains. 
 

20 Valley/ 
Piedmont 
Plain 

Sut-Mdk Saunter-Mundiyakhera 
 
Saunter:- Deep to very deep dark grey (10 
YR 3/1 M) clay very dark grey (10 YR 
3/1 M), moderately well drained on nearly 
level to very gently sloping valley, 
alluvial plains. 
 
Mundiyakhera:- Very deep to deep, dark 
greyish brown (10 YR 4/2 D), silty clay 
very dark greyish brown (10 YR 3/2 M) 
moderately well drained on nearly leval to 
very gently piedmont plains. 
 

5,635.84 0.66 

21 Piedmont 
Plain 

Pdr-Mdk Padrai- Mundiyakhera 
 
Padrai:- Very deep to deep, greyish 
brown(10 YR 5/2 D) clay, dark greyish 
brown(10 YR 4/2 M) moderately well 
drained on nearly level to very gently 
sluping piedmint plains. 
 
Mundiyakhera:- Very deep to deep, dark 
greyish brown (10 YR 4/2 D), silty clay 
very dark greyish brown (10 YR 3/2 M) 
modoratoly well drained on nearly level 
to very gently piedmont plains. 
 

9,476.33 1.12 

22 Piedmont 
Plain/ 
Valley 

Pdr-Sut Padrai- Saunter 
 
 Padrai:- Very deep to deep, greyish 
brown(10 YR 5/2 D) clay, dark greyish 
brown(10 YR 4/2 M) moderately well 
drained on nearly level to very gently 
sloping piedmint plains. 
 
Saunter:- Deep to very deep dark grey (10 
YR 3/1 M) clay very dark grey (10 YR 
3/1 M), moderately well drained on nearly 
level to very gently sloping valley, 
alluvial plains 

3,856.53 0.46 

23 Piedmont 
Plain/ 
Old 
Flood 
Plain 

Pdr-Gdw Padrai- Gadarwas 
 
Padrai:- Very deep to deep, greyish 
brown(10 YR 5/2 D) clay, dark greyish 
brown(10 YR 4/2 M) moderately well 
drained on nearly level to very gently 
sloping piedmont plains. 
 
Gadarwas:- Deep to very brown to very 
dark grey brown (10 YR 4/2 D 8 3/2 M) 
clay moderately well drained on nearly 

1,487.27 0.18 
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level to very gently sloping flood plain. 
 

24 Intervening 
Basin/ 
Piedmont 
Plain/ 
Old 
Flood 
Plain 

Chk-Sdr-
Mrh 

Chicklod- Sundra - Marha 
 
Chicklod:- Very deep to deep, very dark, 
greyish brown (10 YR 3/2 D) clay, very 
dark grey to very dark greyish brown (10 
YR 3/1.5 M) moderately well drained on 
nearly level to very gently sloping 
intervening basin. 
 
Sundra:- Deep to very deep, grey brown 
(2.5 Y 5/3 D), dark greyish brown (2.5 Y 
4/2 M) moderately well drained clay on 
nearly level to very gently sloping 
piedmont plain. 
 
Marha- Very deep to deep dark greyish 
brown (2.5 Y 2.5/2 D), dark grayish 
brown (2.5 Y 4/2 M) moderately well 
drained silty clay on nearly level to very 
gently sloping old flood plains. 
 

15,304.23 1.80 

25 Intervening 
Basin/ 
Old 
Flood 
Plain 

Chk-Pdr-
Gdw 

Chicklod- Padrai- Gadarwas 
 
Chicklod:- Very deep to deep, very dark, 
greyish brown (10 YR 3/2 D) clay, very 
dark grey to very dark greyish brown (10 
YR 3/1.5 M) moderately well drained on 
nearly level to very gently sloping 
intervening basin. 
 
Padrai:- Very deep to deep, greyish 
brown(10 YR 5/2 D) clay, dark greyish 
brown(10 YR 4/2 M) moderately well 
drained on nearly level to very gently 
sloping piedmont plains. 
 
Gadarwas:- Deep to very brown to very 
dark greyies brown (10 YR 4/2 D,and 3/2 
M)clay moderately well drained on nearly 
level to very gently sloping flood plain. 
 

15,741.71 1.86 

26 Piedmont 
Plain/ 
Old 
Flood 
Plain/ 
Intervening 
Basin  
 

Hra-Pdr-Chk Harra- Padrai – Chicklod 
 
Harra:- Deep to moderately deep, brown 
(10 YR 5/3 D),dark greyish brown, well 
drained clay on nearly level to very gently 
sloping piedmont plain. 
 
Padrai:- Very deep to deep, greyish 
brown(10 YR 5/2 D) clay, dark greyish 
brown(10 YR 4/2 M) moderately well 
drained on nearly level to very gently 
sloping piedmont plains. 
 
Chicklod:- Very deep to deep, very dark, 
greyish brown (10 YR 3/2 D) clay, very 
dark grey to very dark greyish brown (10 
YR 3/1.5 M) moderately well drained on 

4,657.24 0.55 
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nearly level to very gently sloping 
intervening basin. 
 

27  Pdr-Chk Padrai – Chicklod 
 
Padrai:- Very deep to deep, greyish 
brown(10 YR 5/2 D) clay, dark greyish 
brown(10 YR 4/2 M) moderately well 
drained on nearly level to very gently 
sloping piedmont plains. 
 
Chicklod:- Very deep to deep, very dark, 
greyish brown (10 YR 3/2 D) clay, very 
dark grey to very dark greyish brown (10 
YR 3/1.5 M) moderately well drained on 
nearly level to very gently sloping 
intervening basin. 
 

39,511.71 4.66 

28 Piedmont 
Plain 

Pdr-Hra Padrai – Harra 
 
Padrai:- Very deep to deep, greyish 
brown(10 YR 5/2 D) clay, dark greyish 
brown(10 YR 4/2 M) moderately well 
drained on nearly level to very gently 
sloping piedmont plains. 
 
Harra:- Deep to moderately deep, brown 
(10 YR 5/3 D) dark greyish brown, well 
drained clay on nearly level to very gently 
sloping piedmont plain 
 

11,357.13 1.34 

29 Piedmont 
Plain/ 
Intervening 
Basin  
 

Pdr-Mdk-
Chk 

Padrai – Mundiyakhera – Chicklod 
 
Padrai:- Very deep to deep, greyish 
brown(10 YR 5/2 D) clay, dark greyish 
brown(10 YR 4/2 M) moderately well 
drained on nearly level to very gently 
sloping piedmont plains. 
 
Mundiyakhera:- Very deep to deep, dark 
greyish brown (10 YR 4/2 D), silty clay 
very dark greyish brown (10 YR 3/2 M) 
moderately well drained on nearly level to 
very gently piedmont plains. 
 
Chicklod:- Very deep to deep, very dark, 
greyish brown (10 YR 3/2 D) clay, very 
dark grey to very dark greyish brown (10 
YR 3/1.5 M) moderately well drained on 
nearly level to very gently sloping 
intervening basin. 
 

5,169.42 0.61 

30 Piedmont 
Plain 

Pdr-Mdk Padrai – Mundiyakhera  
 
Padrai:- Very deep to deep, greyish 
brown(10 YR 5/2 D) clay, dark greyish 
brown(10 YR 4/2 M) moderately well 
drained on nearly level to very gently 
sloping piedmont plains 
 

11,060.18 1.30 
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Mundiyakhera:- Very deep to deep, dark 
greyish brown (10 YR 4/2 D), silty clay 
very dark greyish brown (10 YR 3/2 M) 
moderately well drained on nearly level to 
very gently piedmont plains. 
 

31 Piedmont 
Plain/ 
Valley 

Mdk-Pdr-
Sut 

Mundiyakhera - Padrai – Saunter 
 
Mundiyakhera:- Very deep to deep, dark 
greyish brown (10 YR 4/2 D), silty clay 
very dark greyish brown (10 YR 3/2 M) 
moderately well drained on nearly level to 
very gently piedmont plains. 
 
Padrai:- Very deep to deep, greyish 
brown(10 YR 5/2 D) clay, dark greyish 
brown(10 YR 4/2 M) moderately well 
drained on nearly level to very gently 
sloping piedmont plains. 
 
Saunter:- Deep to very deep dark grey (10 
YR 3/1 M) clay very dark grey (10 YR 3/1 
M), moderately well drained on nearly 
level to very gently sloping valley, alluvial 
plains. 
 

6,408.37 0.76 

32 Piedmont 
Plain/ 
Old 
Flood 
Plain/ 
 

Mdk-Pdr-
Pgn 

Mundiyakhera - Padrai – Pagneshwar 
 
Mundiyakhera:- Very deep to deep, dark 
greyish brown (10 YR 4/2 D), silty clay 
very dark greyish brown (10 YR 3/2 M) 
moderately well drained on nearly level to 
very gently piedmont plains. 
 
Padrai:- Very deep to deep, greyish 
brown(10 YR 5/2 D) clay, dark greyish 
brown(10 YR 4/2 M) moderately well 
drained on nearly level to very gently 
sloping piedmont plains. 
 
Pagneshwar:- Very deep to deep dark 
greyish brown(10 YR 4/2 D) very dark 
greyish brown (10 YR 3/2 M) moderately 
well drained, clay on nearly level to very 
gently sloping flood plain. 

1,636.35 0.19 

33 Piedmont 
Plain/ 
Old 
Flood 
Plain 
 

Pdr-Sut-
Gdw 

Padrai - Saunter  - Gadarwas 
 
Padrai:- Very deep to deep, greyish 
brown(10 YR 5/2 D) clay, dark greyish 
brown(10 YR 4/2 M) moderately well 
drained on nearly level to very gently 
sloping piedmont plains. 
 
Saunter:- Deep to very deep dark grey (10 
YR 3/1 M) clay very dark grey (10YR 3/1 
M), moderately well drained on nearly 
level to very gently sloping valley, alluvial 
plains. 
 
Gadarwas:- Deep to very brown to very 

9,458.31 1.11 
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dark grey brown (10 YR 4/2 D 8 3/2M) 
clay moderately well drained on nearly 
level to very gently sloping flood plain. 
 

34 Valley/ 
Old 
Flood 
Plain/ 
Piedmont 
Plain 

Sut-Gdw-
Pgn 

Saunter  - Gadarwas – Pagneshwar 
 
Saunter:- Deep to very deep dark grey (10 
YR 3/1 M) clay very dark grey (10YR 3/1 
M), moderately well drained on nearly 
level to very gently sloping valley, alluvial 
plains. 
 
Gadarwas:- Deep to very brown to very 
dark grey brown (10 YR 4/2 D 8 
3/2M)clay moderately well drained on 
nearly level to very gently sloping flood 
plain. 
 
Pagneshwar:- Very deep to deep dark 
greyish brown(10 YR 4/2 D) very dark 
greyish brown (10 YR 3/2 M) moderately 
well drained, clay on nearly level to very 
gently sloping flood plain. 
 

3,045.88 0.36 

35 Piedmont 
Plain/ 
Intervening 
Basin  
/Valley 

Pdr-Chk-
Sut 

Padrai – Chicklod - Saunter  
 
Padrai:- Very deep to deep, greyish 
brown(10 YR 5/2 D) clay, dark greyish 
brown(10 YR 4/2 M) moderately well 
drained on nearly level to very gently 
sloping piedmont plains. 
 
Chicklod:- Very deep to deep, very dark, 
greyish brown (10 YR 3/2 D) clay, very 
dark grey to very dark greyish brown (10 
YR 3/1.5 M) moderately well drained on 
nearly level to very gently sloping 
intervening basin. 
 
Saunter:- Deep to very deep dark grey (10 
YR 3/1 M) clay very dark grey (10YR 3/1 
M), moderately well drained on nearly 
level to very gently sloping valley, alluvial 
plains. 

7,895.66 0.93 

36 Old 
Flood 
Plain/ 
Piedmont 
Plain 

Gdw-Mdk-
Pdr 

Gadarwas -Mundiyakhera - Padrai  
 
Gadarwas:- Deep to very brown to very 
dark grey brown (10 YR 4/2 D 8 3/2M) 
clay moderately well drained on nearly 
level to very gently sloping flood plain. 
 
Mundiyakhera:- Very deep to deep, dark 
greyish brown (10 YR 4/2 D), silty clay 
very dark greyish brown ()0 YR 3/2 M) 
moderately well drained on nearly level to 
very gently piedmont plains. 

10,637.71 1.18 
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Padrai:- Very deep to deep, greyish 
brown(10 YR 5/2 D) clay, dark greyish 
brown(10 YR 4/2 M) moderately well 
drained on nearly level to very gently 
sloping piedmont plains. 
 

37 Disseted 
Floodplain 

Pti-Ktn Patai-Ketogaon 
 
Patai:- Very deep, yellowishbrown. (10 YR 
4.5/6 D) silty clay,dark yellowish brwn (10 
YR 4/4 M),well drained on nearly level to 
very gently sloping undulatingdissected 
flood plain. 
 
Ketogaon:-Very deep to deep, brown (10 
YR 5/3 D) clay, dark grey brown (10 YR 
4/2 M), moderately well drained on nearly 
level to very gently sloping undulating 
dissected floodplain 

47,405.09 5.58 

38 Reservoir  
(Water Bodies) 

  4,601.16 0.54 

   Total 8,48,600.00 100% 

 

Thematic maps on slope,  surface form, Parent Material, Soil Depth, Soil Drainage, Soil Erosion, Soil Texture, 
Soil Particle Size, Soil Reaction pH, Soil Taxonomy are shown in figure 4 to 13. 
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4. 

INTERPRETATIONS 
 

4.1 Interpretative grouping: 

This chapter illustrates various in which the soils survey information can be presented in readily 
understandable form. The interpretations are based on soil survey data. 

The soil map of the district (Tehsil wise) shows the delineation of the soil series associations with 
inclusions of the other soils to the extent of 15 to 20 percent. Soil series are distinguished on the basis of 
differentiating morphometric characteristics like depth, texture, structure, slope, drainage free lime etc. 
Hence, differentiating characteristics that influence soil-plant-moisture relationship become important to 
assess management responses and agronomic manipulations needed for growing crops or putting them 
under other uses. Therefore, the basis of the interpretation of the soils should be the taxonomic unit at 
series level. 

To make use of such mapping units by the user agencies, the soil survey data are presented in various 
interpretative groupings such as- 

1. Land capability classification 

2. Soil and Land Irrigability classification. 

4.2 Land capability classification: 

Land capability classification is an interpretative grouping made primarily to place soils into a general 
order of the suitability for agricultural crops. Soils that have the least limitations hazards respond well to 
management are placed in the highest category. The classification begins with soil individuals which are 
subsequently grouped into different categories based on inherent soil characteristics. 

External land features, environmental factors and ability of soils to produce common cultivated crops and 
fodder under normal levels of management, without soil deterioration over along period of time. Land 
capability classification deals with class, sub-class and unit. 

a) Land capability classes 

These are based on permanent characteristics and limitations of soils that affect the kind of use, 
management needs and risk of soils. These groups are designated by Roman numerals I to VIII. The 
numerals indicate progressively greater limitations and narrow choice for sustained crop production. Soils 
grouped under classes I to IV are arable and those from V to VIII are non-arable, but suitable for pasture, 
forestry and other non-agricultural uses. In the surveyed area, soils have been grouped under classes II, III, 
IV and VI only. 

b) Land capability sub-class: 

Sub-class within each class provides information in respect of the kind of limitations recognised at sub-
class level is as under: 
'e' risk of erosion hazard. 
'w' wetness due to drainage difficulties interfering in plant growth. 
's' root zone limitation or soil limitation, due to Stoniness, sub-soil compaction, salts and shallow 
depth to Lithic Paralithic contact. 
'c' climatic limitation. 
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There are no sub-classes in Class-I soils. They areconsidered to be ideal. 

The mapping units identified in the district have been interpreted into capability classes from II to VI and 
subclasses ‘e’and ‘s’. Separation of units of individual sub-class would be necessary for specific 
management. Interpretative groupings for all the 19 soil series has been given in Table 8 and figure 14. 

Table 8.Soil series, land capability sub-classes and their limitations 

Series Land Capability 
Class & Sub-

class 

Salient Characteristics Limitations 

Chicklod IIs 

 

Deep to very deep, moderately  
well drained, clayey soils 
occuring on nearly level to very 
gently sloping intervening basin 

Clayey soils with slow to very 
slow permeability, hard, 
consisting deep wide cracks on 
drying 

Martha IIs Deep to very deep moderately 
well drained, silty clay textured 
soils occuring on nearly level to 
gently sloping old flood plain. 

Heavy textured soils, moderately 
alkaline, crack on drying. 

 

Padrai IIs Deep, moderately well drained, 
clayey soils occuring on nearly 
level to very gently sloping old 
flood plain. 

Clayey texture with moderate to 
moderately slow permeability 
hard consistency, deep wide 
cracks on drying. 

Sundra IIs Deep to very deep, moderately 
well drained, clayey soils 
occuring on nearly level to 
very gently sloping piedmont 
plain. 

Clayey texture with moderate to 
moderately slow permeability, 
hard consistency, deep wide 
cracks on drying, moderately 
alkaline 

Pagneswar IIs Deep, moderately well drained, 
clayey soils occuring on very 
gently sloping old flood plain. 

Clayey texture with moderate to 
moderately slow permeability, 
deep to wide cracks on drying 
mildly alkaline. 

Gadarwas IIs Deep, moderately well drained, 
clayey soils occuring on gently 
to very gently sloping old flood 
plain. 

Clayey texture with moderate 
permeability, deep wide cracks, 
hard consistency. 

Saunter IIs Moderately deep, moderately 
welldrained, clayey soils 
occuring on nearly level to 
gently sloping valley. 

Clayey texture with moderately 
permeability, hard consistency, 
deep wide cracks on drying. 

Rajpura IIIs Deep to very deep, moderately 
well drained, clayey soils 
occuring on gently sloping land 

Clayey texture with slow 
permeability and hard 
consistency, deep and wide cracks 
on drying. 

Gundrai IIIes Shallow to moderately shallow, 
moderately well drained, clayey 
soils occuring on very gently to 
gently sloping undulating 
plateau. 

Shallow rooting depth, clayey 
texture with moderately low 
permeability, deep and wide 
cracks on drying, moderate 
erosion. 

Harra IIIes Deep to very deep, moderately 
well drained, clayey soils 
occuring on gently sloping 
piedmont plain 

Clayey texture with slow to very 
slow permeability, deep wide 
cracks on drying, moderate 
erosion 
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Mundiakhera IIIes Moderately deep to deep, 
moderately well drained, silty 
clay to clayey soils occuring on 
nearly level to gently sloping 
piedmont plain 

Clayey texture with moderate 
permeability deep wide cracks on 
drying moderate erosion. 

Ketogaon IIIes Moderately deep to deep, 
moderately well drained, clayey 
soils occuring on gently sloping 
dissected flood plain 

Clayey texture with slow 
permeability and hard consistency, 
deep and wide cracks on drying 
moderate erosion. 

Patai IIIes Deep to very deep, well drained, 
silty clayeytextured, soil 
occuring on dissected flood 
plain. 

Strongly calcareous and moderate 
erosion 

Tehri IVes Shallow to moderately shallow, 
well drained, clayey soils 
occuring on very gently to 
gently sloping plateau. 

Shallow rooting depth, clayey 
texture with slow permeability 
hard consistency severe erosion 
and wide cracks on drying 

Bishramganj VIe Extremely shallow,excessively 
well drained, sandy loam to 
sandy clay loam occuring on 
steeplysloping hills and ridges. 

Extremely shallow rooting depth, 
light texture and severe erosion. 

Bamori VIes Very shallow to shallow, well 
drained,gravelly loam to 
gravelly clay loam soils 
occuring on moderately to 
steeply sloping hills and hill 
ridges. 

Shallow rooting depth, higher 
coarse fragments, severe erosion. 

Bortume VIes Very shallow to shallow, well 
drained, clay loam to gravelly 
clay soils occuring on 
moderately to steeply sloping 
hills and hill ridges. 

Shallow rooting depth, higher 
coarsefragments, severe erosion. 

Pathari VIes Extremely shallow to 
shallow,well drained, sandy 
loam to loam soils occuring on 
moderately to steeply sloping 
hills and hill ridges. 

Shallow rooting depth, severe 
erosion. 

Piplai VIes Shallow to moderately shallow, 
moderately well drained clay 
loam to clay soils occuring on 
very gently to gently sloping 
plateau. 

Shallow rooting depth, 
moderately slow permeability and 
severe erosion. 
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4.3 Soil and land irrigability classification: 

The interpretation of soil and land conditions for irrigation is concerned primarily with predicting the 
behaviour of soils under the greatly altered water regime brought about by introducing irrigation. For 
irrigation projects, interpretations are required to indicate the areas suitable for irrigation, crops that may 
be grown and yields that may be expected, water delivery requirements, land development needs, problems 
in drainage and special reclamation practices. 

Soil irrigability classes are defined in terms of soil properties indicating the degree of limitation for their 
suitability for sustained use under irrigation. The criteria for classes are quantitatively defined. 

The suitabilityof land for irrigation depands on physical and socio-economic factors in addition to the 
irrigability class. The land suitability classes are defined in terms of degree of limitations and the dominant 
limitation for sustained use under irrigation is indicated by the sub-classes appanding the letter 's' for soil, 
't' and 'd' for topography and drainage, respectively. 

The different soil and land irrigability classes assigned to the mapping units are defined as below: 

Soil irrigability Classes 

B - Moderate soil limitation for sustained use under irrigation 

C - Severe soil limitation for sustained use under irrigation 

D - Very Severe soil limitations for sustained use under irrigation 

E - Not suited for irrigation. 

Land Irrigabilitv Classes 

2 -  Lands that have moderate limitation for sustained use underirrigation 

3 -  Lands that have severe limitation for sustained use under irrigation 

4 -  Lands that are marginal for sustained use under irrigation because of very severe limitation 

5 -  Lands that are temporarily classified as not suitable for sustained use under irrigation pending further 
investigations. 

6 -  Lands not suited for sustained use under irrigation. 

Sub-classes: 

s - soil limitation 

t - topographic limitation  

d - drainage limitation 

The soil and land irrigability classes against each of the soil series identified in the area are given below with the 
soil irrigability classes from B to E and land irrigability classes from 2 to 6 and sub-classes ‘s’, ‘t’ and ‘d’ (Table 
9 and figure 15). 
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Table 9.Soil series, land irrigability sub-class and their limitations 

Soil series 
Irrigability 

Limitations 
Soil Class Land Class Sub Class 

Marha B 2 2d Gentle slopes, silty clay texture, moderately 
well drained and moderate alkaline. 

Sundia B 2 2d Very gentle slopes, clayey texture, moderately 

well drained and slow permeability, 

moderately alkaline. 

Chicklod B 2 2sd Very gentle slopes, clayey texture, moderately 

well drained, slow to very slow permeability. 

Padrai B 2 2sd Very gentle slopes, clayey texture, moderately 

well drained, moderately slow permeability. 

Gadarwas B 2 2sd Gentle slopes, clayey texture, moderately well 

drained, moderately slow permeability. 

Saunter B 2 2sd Gentle slopes, clayey texture, moderately well 

drained, moderately slow permeability. 

Gundrai C 3 3s Moderately shallow, gentle slopes clayey 

texture moderately well drained moderately 

slow permeability. 

Haire C 3 3s Gentle slopes, clayey texture, moderately well 

drained, slow to very slow permeability. 

Ketogaon C 3 3s Gentle slopes, clayey texture, moderately well 

drained slow permeability. 

Mundiyakhera C 3 3s Gentle slopes, silty clay to clay texture, 

moderately well drained. 

Rajpura C 3 3st Gently slopes, clayey texture, moderately well 

drained, very slow permeability 

Patai C 3 3st Dissected flood plain, moderate permeability, 

Calcareous. 

Piplai D 4 4st Shallow rooting depth, gently sloping plateau, 

moderately well drained, moderately slow 

permeability. 

Tehri D 4 4st Shallow rooting depth, gently sloping plateau, 

clayey texture, slow permeability. 

Bamori E 6 6st Very shallow rooting depth, moderately 
to steeply sloping hills,and hill ridges. 

Bartume E 6 6st Very shallow rooting depth, moderately to 

steeply sloping hills,and hill ridges. 

Pathali E 6 6st Very shallow rooting depth, moderately to 

steeply sloping hills and hill ridges. 

Bishramganj E 6 6st Extremely shallow soils, steeply sloping hills 

and hill ridges. 
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4.4 Suggested land use: 

The present land utilization and cropping patterns for Raisen district are given inChapter 2. The limitations to 
agriculture and land use due to physiography, soil and other features are discussed below.  

The very low, erratic rainfall in the area received mainly during June to September, influence the soil moisture 
regime. The soils generally do not remain moist, for a long period and hence agriculture is restricted for want of 
optimum moisture through the growth cycle of the crop. As a result, only short duration crops are mainly grown 
in the district under normal dry land farming. At places, where irrigation facilities are available, sugarcane, 
wheat and cash crops are grown. 

The soils in the area which are classified as Entisols, do not remain moist for even 90-120 days, limiting the 
choice of the crops do short duration varieties. Besides, these soils are shallow to the hard substratum and light 
textured with low moisture retentive capacity. They occur on moderately to severely eroded hill slopes and 
undulating plateau situation. Inherent poor fertility and the rough terrain, on which these occur, form the major 
limitations and thus their use is restricted to short duration kharif crops, while other areas are under poor vegetal 
cover of xorophytic species.  

The next important soils of the area are Inceptisols occuring mostly on tablelands, valley, and piedmont plain 
and flood plain situations. These are mostly fine textured, moderately deep to deep soils with moderately slow to 
slow permeability and high water retentive capacity and are mostly under cultivation to jowar, bajra, groundnut, 
pigeon pea, wheat and at places under sugarcane depanding upon irrigation facilities. 

The remaining area is under Vertisols, which are very deep, clayey soils with high shrink swell potential. 
Although, these soils have unfavourable physical properties, they are considered better soils due to their high 
water retentive capacity. These soils occur on intervening basin, piedmont plain and old alluvial plain. 

In order to utilize the resources in the area, the important soil characteristics of soils mapped, present land use 
and suggested land use is given in the table 10, so that maximum benefit from land could be derived on 
sustained basis. 
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Table 10 Soil series, present land use and suggestion land use 

Series Productivity
Potential 

Present Land Use Suggested Land Use 

Bamori Low These soils are underthin  
forest and are usedfor 
cattle grazing. 

These lands need soil conservation 
practicesto check the erosion, grazing to be 
discouraged and land may be put under 
permanent vegetation. Most suited for 
afforestation-by Spp. such as tendu, sal, 
teak. 

Bartuma 

Pathari 

Bishramganj 

Piplai Medium Thin forest Tendu, teak plantation 

Tehri Rainfed, wheat , 
lentil,grain, tur and thin 

Cultivation of short duration pulses 
acrossthe slope, social forestry. 

Gundrei Rainfed farming ofwheat, 
gram, pigeon pea and 
lentil 

Climatically suited crops under moderate 
soil water conservation practices. 

Rajpura Rainfed wheat, 
gram,linseed, seasamum

Climatically suited crops under moderate 
soil water conservation practices. 

Podrai Millets and sorghum in 
kharif rainfed wheat, 
gram and lentil in rabi 

May be put under intensive agriculture if 
good quality irrigation water is made 
available. 

Pagneahwar Culturable wasteland Climatically suited crops can be grown 

Mundiyakhera  Wheat,gram,linseed in 
rabi 

Climatically under moderate soil water-
conservation practices. 

Ketogaon Rainfed tur,sorghum in 
kharif and gram in rabi

Climtically suited crops under moderate 
soil water conservation practices. 

Saunter Wheat, gram, 
sorghum,soybean.

Soybean and sorghum in kharif and gram in 
rabi.

Petal Occassionally cultivated
for sorghum,tur and gram
otherwise grass land. 

Kharif sorghum and vegetables. 

Marha Medium to 
High 

Sorghum, tur,wheat, 
gram 

Kharif sorghum, soybean, safflowar, 
gram,wheat 

Chicklod High Wheat Soybean, drought resistant varieties of 
wheat, sorghum, safflower 

Harra Lentil, gram, wheat, tur, 
sorghum

Soybean, safflower, wheat, sorghum. 

Sundra Tur, kodo, jowar, wheat 
gram 

Soybean, safflower, wheat, sorghum. 

Gadarwas Culturable wasteland Tur,
jowar, wheat, gram. 

Vegetables, soybean; jowar, safflower 
jowar, wheat, gram, safflower. 
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5. 

SOIL GENESIS AND CLASSIFICATION 
 

5.1Soil Genesis 
Soil is a natural body, which is influenced by the factors of soil formation viz. parent material, climate, 
biological activity, relief and time. 

The interaction of these factors set up various soil forming processes in a given environment, which are 
responsible for the different soil characteristics and properties of the soils. A study of these characteristics helps 
in classifying the soils into lowest category i.e. soil series. Hence, knowledge ofthe role of different soil forming 
factors is necessary. 

Parent Material 

The parent material of the soils occuring on plateau, escarpment and pediment, consists of mostly disintegrated 
and, partly weathered basalt. While at places, tuffaceousmaterial and hard fractured massive basalt rich in iron 
and magnesium bearing minerals and calcic plagioclase feldspar that weathered rapidly are also encountered. 
These minerals keep the base status of soils high. 

The soils developed on the adjoining piedmont plain, intervening basin, valleys and flood plain have the 
unconsolidated gravelly clay loam to gravelly clayey parent material of basaltic origin, transported by water and 
gravity as the colluvial deposits., Other soils to a small extent occuring along river terraces and levees have 
gravelly sandy, loam, loam to silty clay and clay deposits as the parent material. The differences in the texture of 
the alluvium have influenced the characteristics of the soils. 

Climate 

Climate of the area istropical semiarid, which has a marked influence on soil formation. The average 
annualrainfall is 1209 mm of which about 80 to 90 per cent is receivedduring June to September. The annual 
precipitation covers about 78 per cent of annual evapotranspiration causing water deficiency in the area. The 
mean annual air temperature is 25°C. The prolonged summer, short and mild winter, and fairly low seasonal 
erratic rainfall are the main features ofthe climate. The mean annual soil temperatures around 26.5°C and the 
difference between the mean summer and mean winter soil temperature at 50 cm depth exceed 5°C. As such the 
soil temperature regime is hyperthermic. 

The amount of precipitation under prevailing condition is too meagre to each lime and other soluble salts to a 
greater depth and hence the soil in general has high base status. The micro climatic differences very with relief 
feature. Soils on plateau, escarpment and hill ridges due to runoff are drier for a longer time than those on level 
areason piedmont plains. The soils of the depressions and valleysreceive more surface as well as sub-soil water 
than the surrounding land resulting in a higher ground water table in the adjoining uplands. 

Biological Activity 

Biological activity includes the activities of microorganisms, plant as well as those of human beings. The 
microbial activities affecting the rate of decomposition of organic matter, nitrification and denitrification modify 
the soil characteristics. In some what imperfectly to poorly drained soils of the area due to subsoil compaction 
and low supply of Oxygen, denitrification has produced faster leading to a deficiency of available nitrogen to 
the plants. 

Relief 

Variation in topography and relief modifies the effects’ of overhead climatic components and has influenced the 
soil development through its effects on runoff, deposition and erosion. The effects of relief have been more or 
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less fairly expressed specially in undulating plateau with scattered mesas. On gently to moderately sloping 
moderately steep escarpments, soils are subjected to moderate and very severe erosion that removes the soil  

materials through runoff resulting in moderately deep and shallow soils. On nearly level to very gently sloping 
upper piedmont plain lands, moderately deep to deep and very deep soils have been developed over alluvium. 
These soils have characteristics different from those on the plateau and hills. 

The distribution pattern of great soil groups and their associates brings out definite relationships i.e. the isolated 
plateau and hill ridges are covered with Ustochrepts and Ustorthents. The piedmont plains at lower-reaches are 
mainly covered by Ustochrepts with inclusions of Ustorthents. While the valleys, basin and flood plains have 
Ustochrepts and Chromusterts. 

Time 

The gross effects of climate, vegetation, relief and parent materiel are conditioned by the length of time, the soil 
has been developing are reflected in the degree of profile development. The area reviewed is very old as evi-
danced by its physiography and different relief factors but the soils do not exhibit the old age. On the sloping 
faces of plateau, hills and mesas, although weathering has been in progress over a long period there has been no 
horizon differentiation as the accelerated erosion exceeds the normal processes of soil development resulting in 
shallow eroded soils. The soils on the piedmont and flood plain having slight erosion hazard have not shown 
much horizon development due to deposits from time to time. 

5.2 Soil Classification 

On the basis of nature of the differentiating characteristics i.e. soil forming processes as evidenced by presence 
or absence of major diagnostic horizons, the soils studied have been placed under three soil orders i.e.Entisols, 
Inceptisols and Vertisols. Suborder have been recognised on the basis of genetic homogeneity with regard to the 
properties mostly associated with soil moisture regime. Further criteria for Great Group Classification are the 
kind, arrangement and degree of expression of horizons, pedality, moisture and temperature regime, which are 
important to the growth of plants. 

Classification at sub-group level includes the properties indicating central concept of the Great Group or 
abberrant properties or at places intergradation of properties of other taxa. The soil family takes into account the 
properties important for plant growth i.e. soil particle size class and mineralogy and soil temperature regime at 
50 cm depth. 

The lowest category in the system, the series, considers the kind and arrangement of horizons, colour and the 
mineralogical properties of the horizons. Hence, the soils which are nearly homogenous in the range of these 
properties which can be easily understood collectively are grouped into soil series. 

On the basis offield studies including morphological and physico-chemical, properties, soils studied in the area 
have been grouped into 19 soil series and mapped into 37 soil units, mostly as series associations. In order to 
remember the significant characteristics of these soil units for studying their relationship to one another and to 
their environments and their behaviour and responses to management and manipulation, these have been 
classified into the six category systems. The soil classification under different categories is given in Table 11. 

1. Entisols 

Entisols are quite extensive in the district and cover an area to the extent of about 34 per cent mapped as 
Pathari, Bishranganj, Bamori and Bartuma Series. They are the dominant soils on hills and ridges. The 
partially weathered basalt and sandstone on moderately steep to steep and very steep slopes has given rise to 
non-calcareous, shallow to very shallow soils in the thin regolith. 

The soils thus formed have little or no evidence of pedogenic horizon due to active erosion. The soils have thin 
vegetal cover, adding very little organic matter. The surface horizon qualifies for Ochric epipedon. 
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Orthents  

These are extensive throughout the district and at places occur as inclusions in areas that are dominantly under 
Inceptisols. Most of the area has thin vegetal cover poor grasses and shrubs and is occassionally cultivated at 
places for rainfed short duration crops. These are the residum on recent erosional surfaces and hence there is 
nodiscernible diagnostic horizon. For want of enough moisture to support luxuriant growth, the content of 
organic matter in the soil is very low and the colour of the surface soil is too light with high chroma; hence only 
a few centimetrs at the surface may be called as Ochric epipedon. 

Ustorthents 

The truncated soils on eroding surface with shallow to very shallow, calcareus and non-calcareous soils with 
fine loamy texture, 45 to 80 percent coarse fragment in thin regolith under tropical semi arid conditions are dry 
for more than 160 cumulative days. As such, there is a deficiency of moisture for growing the crops. Vegetation 
under such condition is sparse, thin and restricted to coarse grasses but at places cultivation is done only during 
rainy season. The moisture regime this thus for the soil is Ustic. The mean annual temperature is 26.5°C, the 
difference of temperature between mean summer and mean winter is more than 5°C, and the temperature regime 
is hyperthermic. 

2. Inceptisols 

Inceptisols occupying about 35 per cent areas in the district and the dominant soils on nearly level to very gently 
sloping piedmont plain, very gently to moderately sloping flood plain and gently sloping valley bottom. The 
parent material consisting of partially weathered basalt, colluvial material from basaltic ridges and alluvium 
under the tropical semi arid climate has developed moderately deep to deep, fine soils with either mixed or 
montmorillonitic mineralogy. These have cambic B horizon. The common sequence of horizon in the soils is 
Ochric epipedon over a cambic B horizon. The altered horizon in the pedon has lost bases but retainad some 
weatherable minerals. Surface cracks of 0.5 to 1 cm width appear in March and extand upto 50 cm depth and 
remain open for more than 90 days. Shiny pressure faces show the shrinkwell potential. 

Ochrept 

Ochrept includes brown to very dark grayish brown, well to moderately well drained and at places imperfectly 
drained soils. These have Ochric epipedon and a cambic B-horizon. The soils are moderately deep to deep and 
surface cracks of 0.5 to 1 cm width extand upto 50 cm depth. Mean annual temperature is 26.5°C and the 
difference between is more than 5°C and hence the soils have hyperthermic temperature regime. 

Ustochrepts 

These are base rich Ochrepts with more than 50 per cent base saturation throughout the epipedon and cambic B 
horizon. Soils are dry up to 25 to 30 cm depth for more than 150 cumulative days in most of the years while the 
lower part remains moist and the moisture regime is Ustic. 

Vertic Ustochrepts 

The lower part of B horizon in these soils have natural aggregates inclinching roughly at an angle of 45° to 
60°from horizontal. The surface cracks of 1 cm width appearing during most of the years extand atleast up to 50 
cm depth. Pcds exhibit shiny pressure faces. 
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Paralithic Vertic Ustochrepts 

The soils have paralithic contact of altered rock retaining its rock structure within 50 cm of the surface. Horizon 
of 25 cm or more thickness has 35 per cent or more clay with dominantly montmorillonitic mineralogy. 

3. Vertisols 

These are the dominant soils on piedmont plains and to a minor extent on river terraces and cover about 30 
percent of the area of the district. Soils are developed on gentle slopes either in calcareous gravelly clay or in 
residdum from weathered basalt as well as at few places from the alluvium. These are clayey soils with 
montmorillonitic mineralogy. Surface cracks of 2-4 cm width appear in the later part of winter, which remain 
open till the onset of monsoon and mix the surface soil with sub-soil horizons preventing the development of 
diagnostic horizon. Due to alternate shrinking and swelling during drying and wetting, the mixing of surface soil 
with sub-soil, the process known as haplodisation takes place preventing the formation of either B or Bt horizon. 
The soils with coarse intersecting slickensides in the subsoil form parallel epipeds with long axis 25 to 35 cm, 
tilted at 40° to 45°. The C horizon shows interdigitating mottles. 

The landscape has very gentle slopes and gilgai micro relief. The cracks develop polyhedron at surface with 3 to 
4 cm wide crack on all sides. Gilgai, which appears during dry period with frequencies of linear distance 
measuring 1/2 to 3/4 meter between micro-high to micro-low,forms the distinguishing characteristics. Soils have 
high agricultural potential although they have management problems related to the high content of swelling 
clay. 
 
Usterts 

Vertisols, having cracks 2-4 cm width, appear in the latter part of the winter and extands upto 60-70 cm depth. 
The cracks remain open in most of the years approximately for 150 cumulative days. The mean annual 
temperature is 26.5°C and the difference between mean summer and mean winter is more than 5°C. The 
surfaces soils to the depth of 15-25 cm remain below wilting point during hot summer while the lower 
parremains moist. Hence, the moisture regime is Ustic and temperature regime is hyperthermic. 

Chromusterts 

The soil in the A horizon is predominantly in thehue of 10 YR with value 3 and chroma 3 for dry and moist 
soils. The surface cracks, which appear in the latter part of thewinter remain open till the onset of monsoon. The 
moisture regime between 18 to 30 cm of the surface remains at or below wilting point for 150 cumulative days 
and hence it is Ustic. 

Typic Chromusterts 

The colour of soil is in hue of 10 YR and 2.5 Y with value less than 5 dry and 3.5 moist. They are slightly 
celcareous. The moist chroma is more than 1.5.The wide vertical cracks of 2-4 cm extands upto 50 cm depth and 
remain open more than 90 to 150 cumulative days. 

Entic Chromusterts 

The colour of the soil in a horizon is predominantly in the hue of 10 YR, and 2.5 Y with dry value more than 5 
and moist value 3-5 while chroma is 2 for both dry and moist boils. The moist value is more than 3.5 and dry 
more then 5. The soil cracks during, dry months developing medium sized polyhedron bounded by 3 to 4 cm 
wide upto 50 cm depth cracks on all sides. 
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Table 11.Classification of soil series in Raisen District 

 

S.No Family Sub-group Great-group Sub-order Order Soil series 

1. Clayey, montmorillonitic, 
hyperthermic family of 
Lithic Ustorthent. 

Lithic 
Ustorthent 

Ustorthent Orthent Entisol Bartuma 

2. Fine, loamy, mixed, hy- 
perthermic family of Lithic 
Ustorthent 

Lithic 
Ustorthent 

Ustorthent Orthent Entisol Bishramganj 

3. Loamy, mixed, 
hyperthermic family of 
Lithic Ustorthent 

Lithic 
Ustorthent 

Ustorthent Orthent Entisol Pathari 

4. Loamy-skeletal, mixed, 
hyperthermic family of 
Lithic Ustorthent 

Lithic 
Ustorthent 

Ustorthent Orthent Entisol Bamori 

5. Fine, montmorillonitic, 
hyperthermic family of 
Udic Ustochrept 

Udic 
Ustochrept 

Ustochrept Ochrept Inceptisol Piplai 

6. Fine, montmorillonitic, 
hyperthermic family of 
Vertic Ustochrept 

Vertic 
Ustochrept 

Ustochrept Ochrept Inceptisol Rajpura 

7. Fine, montmorillonitic, 
hyperthermic family of 
Vertie Ustochrept 

Vertic 
Ustochrept 

Ustochrept Ochrept Inceptisol Gundrai 

8. Fine, montmorillonitic, 
hyperthermic family of 
Vertic Ustochrept 

Vertic 
Ustochrept 

Ustochrept Ochrept Inceptisol Pagneshwar 

9. Fine, montmorillonitic, 
hyperthermic family of 
Vertic Ustochrept 

Vertic 
Ustochrept 

Ustochrept Ochrept Inceptisol Mundiyakhera 

10. Fine, montmorillonitic, 
hyperthermic family of 
Vertic Ustochrept. 

Vertic 
Ustochrept 

Ustochrept Ochrept Inceptisol Ketogaon 

11. Fine, montmorilonitic, 
hyperthermic family of 
Vertic Ustochrept 

Vertic 
Ustochrept 

Ustochrept Ochrept Inceptisol Saunter 

12. Fine, montmorillonitic, 
hyperthermic family of 
Vertic Ustochrept 

Vertic 
Ustochrept 

Ustochrept Ochrept Inceptisol Harra 

13. Fine, montmorillonitic, 
hyperthermic family of 
Vertic Ustochrept 

Vertic 
Ustochrept 

Ustochrept Ochrept Inceptisol Gadarwas 

14. Clayey, montmorillonitic, 
hyperthermic, shallow 

Vertic 
Ustochrept 

Ustochrept Ochrept Inceptisol Tahri 
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family of Typic Ustochrept 

15. Fine, mixed, hyperthermic 
family of Typic Ustochrept 

Vertic 
Ustochrept 

Ustochrept Ochrept Inceptisol Patai 

16. Fine, montmorillonitic, 
hyperthermic family of 
Typic Chromusterts. 

Typic 

Ustochrept 
Ustochrept Ochrept Inceptisol Chicklod 

17. Fine, montmorillonitic, 
hyperthermic family of 
Entic Chromusterts 

Entic 

Chromustert 
Ustochrept Ochrept Inceptisol Padrai 

18. Fine, montmorillonitic, 
hyperthermic family of 
Entic Chromusterts. 

Entic 

Chromustert 
Ustochrept Ochrept Inceptisol Marha 

19. Very fine, 
montmorillonitic, 
hyperthermic family of 
Entic Chromusterts 

Entic 

Chromustert 
Ustochrept Ochrept Inceptisol Sundra 
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Soil Series Description 

1. Bartuma Series 

Bartuma series is a member of clayey, montmorillonitic, hyperthermic family of Lithic Ustorthents.Batuma soils 
have dark brown to very dark grayish brown, clay loom A horizon underlain by weathered basalt in 
Chorizon.These soils occur on moderately to steeply sloping hills and hill ridges, at an elevation 400 to 450 m 
above MSL in Bundalkhand region of Madhya Pradesh. The climate is dry air subhumid with mean annual air 
temperature of 25.0°C and annuals rainfall of 1209 mm. The principal associated soils are Bamori series, which 
is also a Lithic Ustorthents. 

Typifying pedon: Bartuma clay loam- forest. 

A11 0-10 cm --- Dark greyish brown (10 YR 4/2 D) clay loam; dark-brown (10 YR 4/3 M); medium weak, 
subangular blocky structure: slightly herd, friable, slightly sticky and plastic; medium common coarse 
roots; few fine pores; pH 7.5; diffuse smooth boundary. 

A12 10-22 cm ---Very dark greyish brown (10 YR 3/2 D)gravelly clay loam; very dark greyish brown (10 YR 
3/2-M); weak medium subangular blocky structure hard, friable, slightly sticky and plastic; coarse, 
Common roots; few fine pores; pH 7.1; clear smooth boundary. 

C   22-30 cm --- Weathered basalt. 

R           30 + ---Hard rock 

Range in characteristics: The thickness of solum ranges from 16 to 32 cm. The MAST is 26.0°C, MSST is 
20.9°C and MWST is 21.0°C. The moisture regime is ustic. The soil colour is in hue of 10 YR, value 3 to 5 and 
chroma 2 to 4 for both dry and moist soils. The texture ranges from clay loam to gravelly clay. The soil structure 
varies from fine weakgranular to medium weak subangular blocky. The effective rooting depth extands up to 20 
cm. 

Competing series and their differentiae:Bishramganj Series is the competing series. Bishramganj soils are 
developed on weathered sand stone and are Lithic Ustorthents. 

Drainage and permeability: Well drained with rapid permeability. 

Use and vegetation:Forest land. Vegetation comprises of tendu(Diespyros melanoxylon), palas 
(Buteafrondosa), babul (Acacia arabica), shrubs like ber (Zizyphus jujuba), karonda (Carissa Sp.), and grass; 
marver (Dicanthium annuelatum), Kusul (Heteropogon sontortus), doob (Cynodon dactylon), kans (Saccharum 
spontaneum). 

Distribution and extant: These soils are distributed in the district and extensively occur in adjoining districts. 

Series proposed:National Bureau of Soil Survey and Land Use Planning, (ICAR), Regional Centre, Nagpur. 

Type location: Village- Rampur, Tehsil and District- Raisen, Madhya Pradesh, 23°12' N, 77o53' E. 

Interpretation:The Bartuma soils are shallow soils with very low available water capacity. These severe 
erosion hazards due to steep slope. The soils of the series are not suited for agriculture. They need to be put 
under permanent vegetation. Grazing should not be allowed on these soils. 
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Interpretative grouping:  

i. Land capability sub-class        - VIes 
ii. Irrigability sub-clas                  - 6 st 

iii. Productivity potential               - Low 
 

 
Soil Series: Bartuma      Classification: Lithic Ustorthents 
Location: Dist - Raisen (M.P.) 

 

Horizon 
Depth 
(cm) 

Particle size class and its range of diameter (mm)  
Total Sand

Sand Silt Clay 
Very 

Coarse 
(2.0-1.0) 

Coarse 
(1.0-0.5) 

Medium 
(0.5-
0.25) 

Fine 
(0.25-
0.1) 

Very 
fine 
(0.1-
0.05) 

Coarse 
fragment 

>2mm % of 
whole soil

A1 0-10 27.3 36.9 35.8 - - - - - 19.3
A12 10-22 40.2 21.3 38.5 - - ND - - 31.5
C 22-30    
 

 
 

Horizon 
Organic 
Carbon 

(%) 

CaCO3 
(%) 

EC (1:2.5) 
mmhos/cm 

pH 
(1:2.5) 

 

Bulk 
Density 

Water retention Ratio
1/3 bar 

(%)
15 bar 

(%) 
CEC 
clay 

15 bar 
clay 

A1 1.65 Nil 0.25 7.5 1.69 - - 1.00 
A12 1.56 Nil 0.25 7.1 1.78 ND - 1.00 
C      

 
 
 

Horizon 
Extractable bases CEC 

NH4AC 
Base 

Saturation(%) Ca Mg Na K Sum
A1 22.8 10.5 0.40 0.34 34.4 35.8 96.0 
A12 25.5 10.8 0.60 0.25 37.5 38.1 98.4 
C   
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2. Bamori Series: 

Bamori series is a member of loamy-skeletal, mixed, hyperthermic family of Lithic Ustorthents. Bamori series 
have dark reddish brown, gravelly sandy loam to gravelly clay loam A horizon underlain by weathered basalt in 
C horizon. They occur on moderately to steeply sloping hills and hill ridges at an elevation of 300 to 400 m 
above MSL in Bundelkhand region of Madhya Pradeeh. The climate is dry, subhumid with mean annual air 
temperature of 25.0°C and annual rainfall of 1209 mm. 

The principal associated soils are of Bartuma and Pathari series, which are also Lithic Ustorthents. 

Typifying Pedon:Bamori gravelly sandy loam-waste land 

A11 0-5 cm --- Reddish brown (5 YR 4/4 D) gravelly sandy loam, dark reddish brown (5 YR 3/4 M); week, 
fine, granular structure; slightly hard, slightly stickyand non-plastic; few fine discontinuous pores; pH 
7.31 diffuse smooth boundary. 

A12 5-16 cm --- Dark reddish brown (5 YR 3/4 D&M) gravelly clay loam; weak, fine, subangular blocky 
structure; hard, friable, slightly sticky and plastic; few roots; few fine discontinuous pores; pH 7.2; 
diffuse boundary. 

C 16-30 cm --- Weathered basalt. 

R  30 +  --- Hard rock. 

Range in characteristics:The thickness of the solum ranges from 14 to 30 cm. The estimated MAST is 26.0°C, 
MSST is 26.9°C and MWST is 21.5°C. The moisture regime is ustic. 

The soil texture in A horizon ranges from gravellyloam to gravelly clay loam. The soil colour is in hue 5 YR, 
value 3 to 4 and chroma 2 to 4. Soil structure varies from weak fine grenular to weak medium subangular 
blocky. The affective rooting depth extands upto 13 to 28 cm. 

Computing series and their differentiae: The soils of Pathari, also a Lithic Ustorthant are the competing 
series. Pathari series is in hue 7.5 YR developed over sandstone. 

Drainage and permeability: Welldrained with moderatelyrapid permeability due to gravelly texture. 

Use and vegetations: Mostly under forest and wasteland. Natural vegetatien Tendu(Diospyros, melanoxylon), 
sal (Terminalia tomentosa). Palas(Butea frondosa), babul (Acacia arabica), mahua(Madhuca arabica), bar 
(Zizyphus-jujuba), karonda (Carissa spp.) grasses- kusul (Hetrepogon  contartue), doob (Cynodon dactylon) and 
kans (Saccharum  spontaneum). 

Distribution and extent: Extensively distributed in Raisen district and in adjoining areas of Bundelkhand 
Region. 

Type location: Village-Charu, Tehsil and District- Raisen, Madhya Pradesh. 23°12' N, 77°53' E. 

Series proposed: National Bureau of Soil Survey and Land Use Planning, Regional Centre, Nagpur. 1980. 

Interpretation: The soils of Bamori series have shallow depth, light texture, savere erosion hazards and low 
nutrient status. They should be left for natural forest and protected from grazing to preserve and conserve the 
ecosystem. 
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Interpretative grouping:  

i. Land capability sub-class        - VIes 
ii. Irrigability sub-clas                  - 6 st 

iii. Productivity potential               - Low 

Soil Series: Bamori      Classification: Lithic Ustorthents 
Location: Dist - Raisen (M.P.) 

 

Horizon Depth 
(cm) 

Particle size class and its range of diameter (mm)  
Total Sand  

Sand Silt Clay 
Very 

Coarse 
(2.0-1.0) 

Coarse 
(1.0-0.5) 

Medium 
(0.5-
0.25) 

Fine 
(0.25-
0.1) 

Very 
fine 
(0.1-
0.05) 

Coarse 
fragment 

>2mm % of 
whole soil

A11 0-5 61.4 23.1 15.5 - - - - - 58.8
A12 5-16 42.1 21.4 36.5 - - ND - - 59.7

C 16-30    
 

 
 

Horizon 
Organic 
Carbon 

(%) 

CaCO3 
(%) 

EC (1:2.5) 
H20 

mmhos/cm 

pH (1:2.5) 
H20 

Bulk 
Density 

Water retention Ratio
1/3 bar 

(%)
15 bar 

(%) 
CEC 
clay 

15 bar 
clay 

A11 1.45 Nil 0.35 7.3 ND ND - 0.95 -
A12 1.3 Nil 0.25 7.2 - - - 0.85 -

C      
 
 
 

Horizon 
Extractable bases CEC 

NH4AC 
Base 

Saturation(%) Ca Mg Na K Sum
A11 9.5 3.5 0.19 0.69 13.88 14.75 94.1 
A12 14.75 8.5 0.24 0.26 24.05 30.81 78.0 

C  
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3. Bishramganj Series 

Bishramganj series is a member of the loamy, mixed, hyperthermic, family of Lithic Ustorthents. Bishramganj 
soils have very dark gray, sandy clay loam A horizon underlain by weathared sandstone. They occur on steeply 
sloping hills and ridges at an elevation of 400 to 500 m above MSL in Bundelkhand region of Madhya Pradesh. 
The climate is dry sub-humid with mean annual air temperature of 25.0°C and mean annual rainfall of 1209mm. 
Principal associated soils as Pathari a Lithic Ustorthents. 

Typifying Pedons:Bishramganj sandy clay loam- forest. 

A1 0-6 cm --- Dark grayish brown (10 YR 4/2 D) sandy clay loam; very dark grey (10 YR 3/1 M); weak 
fine sub-angular blocky; soft, friable, slightly sticky and slightly plastic; few fine roots; few fine pores; 
pH 7.1; clear smooth boundary. 

C 6-10 cm --- Weathered sandstone 

R 10 + ---Hard sandstone. 

Range in characteristics: The average thickness of regolith varies from 5 to 8 cm. The estimated MAST is 
26.0oC, MSST is 28.9 oC and MWST is 21.5oC. The moisture regime is ustic. Colour of the A horizon in hue 10 
YR and 7.5 YR, value 3 to 4 and chroma 1 to 4 for both dry and moist soils. The soil texture ranges from sandy 
loam, to sandy clay loam. The structure varies from weak fine granular blocky to moderate, medium, subangular 
blocky. The effective rooting dopth is 6 to 9 cm. 

Competing series and their differentiate: Pathari series, which is also very shallow excessive drained, non 
calcareous soils in 7.5 YR hue developed over sand stone, also Lithic Ustorthents. 

Drainage and permeability: Excessively drained with rapid permeability. 

Use and vegetations:Forest land, Natural vegetation tendu (Diospyros melanoxylon), palas (Butaa frondosa), 
teak (Tectona grandis), khair (Acacia catechu), shrubs like lantana (Lantana sp.) 

Distribution and extent: These soils are occuring in Raisen district and extensively distributed in Bundelkhand 
region of Madhya Pradesh. 

Time locations: Village Naigaon, tehsil and district- Raisen, Madhya Pradesh, 24°06' N, 80°07' E. 

Series proposed:National Bureau of Soil Survey and Land Use Planning, Regional Centre, Nagpur. 

Interpretations: These soils have limitations due to very shallow depth and very low available moisture 
capacity. They are suscetible to erosion due to steep slopes, rapid runoff and shallow depth. They are not 
suited to arable farming. They need to be put under permanent vegetation. Grazing should not be allowed on 
those soils to avoid further degradation. 

Interpretative grouping:  

i. Land capability sub-class        - VIe 

ii.  Irrigability sub-clas                  - 6 st 

iii.  Productivity potential               - Low 
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Soil Series: Bishramganj      Classification: Lithic Ustorthents 
Location: Dist - Raisen (M.P.) 

Horizon Depth 
(cm) 

Particle size class and its range of diameter (mm)
Total Sand

Sand Silt Clay 
Very 

Coarse 
(2.0-1.0) 

Coarse 
(1.0-0.5) 

Medium 
(0.5-
0.25) 

Fine 
(0.25-
0.1) 

Very 
fine 
(0.1-
0.05) 

Coarse 
fragment 

>2mm % of 
whole soil

A1 0-6 59.4 17.2 23.4 - - ND - - Nil
C 6-10    

 
 

 

Horizon 
Organic 
Carbon 

(%) 

CaCO3 
(%) 

EC (1:2.5) 
H20 

mmhos/cm 

pH (1:2.5) 
H20 

Bulk 
Density 

Water retention Ratio
1/3 bar 

(%)
15 bar 

(%) 
CEC 
clay 

15 bar 
clay 

A1 0.9 Nil - 7.1 1.39 ND - 0.81 -
C - - - - - - - - -

 
 
 

Horizon 
Extractable bases CEC 

NH4AC 
Base 

Saturation(%) Ca Mg Na K Sum
A1 12.0 4.5 0.80 0.51 17.81 18.91 94 
C - - - - - - - 
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4. Pathari Series: 

The Pathari series is a member of the loamy, mixed, hyperthermic, family of Lithic Ustorthent. Pathari soils 
have sandy loam A horizon underlain by C horizon of sand stone and occuring on moderately, to steeply sloping 
hills and ridges at an elevetion of 400 m above MSL in Raisan district of Madhya Pradesh. The climate is dry 
subhumid with mean annual air temperature of 25.0°C and mean annual rainfall of 1209 mm. Principal 
associate: soils is Piplai series a Udic Ustochrept. 

Typifying pedon: Pathari sandy clay loam - forest. 

A1 0-15 cm --- Light brown (7.5 YR 5/4 D) sandy clay, loam;brown (7.5 YR 4/4 M); weak fine, sub-
angular blocky structure; loose, non-sticky and non-plastic; fine common roots, pH 5.5. 

C 15-30 cm --- Hard sandstone. 

Range in characteristics:The thickness of soil ranges from 10 to 20 cm. The MAST is 26.0°C, MSST 28.9°C-
and MWST 21.0°C. The moisture ragime is ustic. The soil colour of A horizon is in hue 7.5 YR, value 4 to 6 
and chroma 3 to 4 for both dry and moist, oils. The texture of the A horizon ranges from sandy clay loam to 
loam. The structure is sub-angular blocky. 

Competing series and their differentiae: Bishramganj is well drained with moderate rapid permeability andis 
also a Lithic Ustorthents. 

Use and vegetation: Forest and grasslands with Mahua, Sal, Saj, Tendu, Dikomali, Hiwar etc. 

Distribution and extent: Extensive in Risen district of Madhya Pradesh. 

Type and location: Village Pathari, Tehsil and district Raisen-Madhya Praadesh 23°19' N, 77°51' E. 

Series proposed: National Bureau of Soil Survey and Land Planning, Regional Centre, Nagpur. 

Interpretation:The soils of Pathari series have shallow depth, light texture, severe erosion hazards and low 
nutrients status. They are Suitable to forest andgrassland. 

Interpretative grouping:  

i. Land capability sub-class        - VIes 

ii.  Irrigability sub-clas                  - 6 st 

iii.  Productivity potential               - Low 
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Soil Series: Pathari      Classification: Lithic Ustorthent 
Location: Dist - Raisen (M.P.) 

Horizon Depth 
(cm) 

Particle size class and its range of diameter (mm)
Total Sand

Sand Silt Clay 
Very 

Coarse 
(2.0-1.0) 

Coarse 
(1.0-0.5) 

Medium 
(0.5-
0.25) 

Fine 
(0.25-
0.1) 

Very 
fine 
(0.1-
0.05) 

Coarse 
fragment 

>2mm % of 
whole soil

A1 0-15 52.4 18.4 29.2 7.2 6.1 4.6 11.5 33.1 0.39
C 15-30    

 
 

 

Horizon 
Organic 
Carbon 
(%) 

CaCO3 
(%) 

EC (1:2.5) 
H20mmhos/
cm 

pH (1:2.5) 
H20 

Bulk 
Density 

Water retention Ratio 
1/3 bar 
(%)

15 bar 
(%) 

CEC 
clay 

15 bar 
clay 

A1 0.53 Nil 0.16 5.5 1.70 12.2 4.6 0.55 0.24
C    - - - - -

 
 
 

Horizon 
Extractable bases CEC 

NH4AC 
Base 

Saturation(%) 
Texture 

Ca Mg Na K Sum

A1 7.0 3.0 1.81 0.17 11.35 16.26 69.18 Sandy  c l ay  
l oam

C - - - - - - -  
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5. Piplai Series: 

The Piplai series is a member of fine, montmorillonitic, hypothermic, family of UdicUstochrept. Piplai soils have 
pale brown, clay loam A horizon and dark brown clay B horizon developed on weathered sand stone. These soils 
occur on very gently to gently eloping plateau, at an elevation of 350 m above MSL in Raisen district (M.P.). The 
climate is dry sub-humid with mean annual air temperature of 25.0°C and mean annual rainfall of 1209 mm. The 
principal associated soil is Pathari series a Lithic Ustorthents. 

Typifying pedon:Piplai clay loam - Forest. 

A1 0-16 cm --- Pale brown (10 YR 6/3 D) clay loam, dark brown (10 YR 4/2.5 M), moderate subangular 
blocky structure; slightly hard, friable, slightly sticky and plastic; common fine roots; common fine pores; 
pH 5.7; clear smooth boundary. 

B2 16-35 cm --- Dark brown (7.5 YR 3/4 M) clay, moderate medium subangular blocky structure, hard friable, 
sticky and plastic, common fine roots, common fine pores; pH 5.8; clear smooth boundary. 

C 60 cm + --- Weathered sand stone. 

Range in characteristics:The thickness of solum ranges from 30 to 60 cm. The estimated MAST is 26.0°C, 
MSST is 28.9°C and MWST is 21.5°C. The colour of B horizon ranges in 7.5 YR to 10 YR hue, value 2 to 4 and 
chroma 3 to 4. Soils are well drained with moderately rapid permeability. They are non-calcareous and with 
slightly stony and rocky surface. 

Competing series and their differentiae: There is no competing series to it. 

Drainage and permeability: Moderately well drained with moderately slow permeability. 

Use and vegetation: Thin mixed deciduous forest type vegetation palas (Butea frondosa), teak 
(Tectonagrandis),tendu(Diospyros melanoxylon), dhaora (Anogeissus latifolia) Shrubs karonda (Carrisa spp.), 
ber (Zizyphus jujuba), grass doob (cynodon dactylon). 

Distribution and extent: Extensive in Raison district, Madhya Pradesh. 

Type location: Village Pipali, Tehsiland District- Raison. Madhya Pradesh, 23°20' N, 77°49' E. 

Series proposed: National Bureau of Soil Survey and Land Use Planning, Regional Centre, Nagpur. 

Interpretation: Piplai soils are moderately well drained, moderately slow permeability and fine textured. They 
are productive for forest species with rainfed crop at places. 

Interpretative grouping:  

i.  Land capability sub-class        - IVes 

ii.  Irrigability sub-clas                  - 4 st 

iii.  Productivity potential               - Medium 
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Soil Series: Piplai      Classification: UdicUstochrepts 

Location: Dist - Raisen (M.P.) 

Horizon Depth 
(cm) 

Particle size class and its range of diameter (mm)
Total Sand

Sand Silt Clay 
Very 

Coarse 
(2.0-1.0) 

Coarse 
(1.0-0.5) 

Medium 
(0.5-
0.25) 

Fine 
(0.25-
0.1) 

Very 
fine 
(0.1-
0.05) 

Coarse 
fragment 

>2mm % of 
whole soil

A1 0-16 32.6 28.9 38.5 3.5 2.2 11.1 6.9 8.9 Nil
B1 16-35 31.3 26.2 42.5 0.5 0.9 2.1 10.2 17.6 Nil
B2 35-60 30.6 26.4 43.0 0.4 1.0 2.0 10.3 16.9 Nil
C 60+    

 
 

 

Horizon 
Organic 
Carbon 

(%) 

CaCO3 
(%) 

EC (1:2.5) 
H20 

mmhos/cm 

pH (1:2.5) 
H20 

Bulk 
Density 

Water retention Ratio
1/3 bar 

(%)
15 bar 

(%) 
CEC 
clay 

15 bar 
clay 

A1 1.06 Nil 0.16 5.7 1.70 19.1 8.7 0.65 0.23
B1 0.59 Nil 0.18 5.9 1.75 21.0 9.9 0.59 0.23
B2 0.58 Nil 0.15 6.0 1.76 20.1 9.4 0.59 0.23
C      

 
 
 

Horizon 
Extractable bases CEC 

NH4AC 
Base 

Saturation(%) 
Texture 

Ca Mg Na K Sum
A1 11.0 4.0 1.62 0.37 16.99 24.34 67.80 Clay loam
B1 11.0 4.0 1.92 0.35 17.27 25.36 68.09 Clay 
B2 11.0 4.0 1.92 0.33 17.23 25.70 67.04 Clay 
C     
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6. Gundrai Series: 

Gundrai series is a member of fine, montmorillonitic, hypothermic family of VerticUstochrepts. Gundrai soils have 
greyish brown to dark greyish brown clay A horizon, dark greyish brown to very dark grayish brown clay AC 
horizon underlain by calcereous weathered basalt.. They occur on very gently to gently sloping undulating plateau at 
an elevation of 560 to 580 m above MSL ie Begumganj taluka of Raisen district, Madhya Pradesh. The climate is 
sub-humid with annual temperature of 25.0oC and mean annual rainfall of 1209 mm. The principal associated soils 
are Rajpura a Vertic Ustochrepts and Tehri soils a non-calcareous family of VerticUstochrepts. 

Typifying pedon: Gundrai clay – cultivated 

Ap 0-18 cm --- Greyish brown (10 YR 5/2 D) clay, dark greyish brown (10 YR 4/2 M); moderate medium sub, 
angular blocky structure; slightly hard, friable, sticky and plastic; 1 to 2 cm vide vertical cracks, slightly 
effervescent, fino common roots; few fine discontinuous pores; pH 7.6; diffuse smooth boundary. 

A12 18-42 cm --- Dark grayish brown (10 YR 4/2 D) clay, very dark greyish brown (10 YR 3/2 M); 
mederate medium sub angular blocky structure hard, firm, sticky and plastic; 1 to 1.5 cm wide vertical 
cracks, slight effervescence; few fine discontinuous pores; pH 7.7; diffused smooth boundary. 

Ac 42-60 cm --- Dark greyish brown (10 YR 4/2 D) clay, dark brown (10 YR 3/3 M); moderate medium 
subanguler blocky structure; hard, firm, slightly sticky and plastic, 1 cm wide vertical cracks, strong 
effervescence; calcareous lime concretion 5-7 mm; few fine discontinuous pores, very fine few roots, 
pH 7.8; clear smooth boundary. 

C 60 cm --- Calcareous weathered material violently effervescent. 

Range in characteristics: The thickness of the solum ranges from 40 to 60 cm. The estimated MAST is 26.0°C, 
MSST is 28.9oC and MWST is 21.5°C. The colour of the A horizon is in hue of 10 YR value 3 to 5 and chroma 
2 to 3 for both dry and moist soils. The texture is clay. The structure is moderate medium subangular blocky. 
Effective rooting depth is 45 cm. 

Competing series and their differentiae: The competing soils are of Rajpura, which are very deep also a 
VerticUstochrepts. 

Drainage and permeability: Moderately well drained with moderately slow permeability. 

Use and vagetation: Mostly cultivated for rainfed wheat, pigeon pea, gram, lentil etc. 

Distribution and extent: It is distributed in Raisen district, Madhya Pradesh. 

Type of location: Village- Gundrai, Tehsil- Begumganj, district- Raiser, Madhya Pradesh, 23°33' N, 7841' E. 

Series proposed: National Bureau of Soil Survey and Land Use Planning, Regional Centre, Nagpur. 

Interpretation: Gundrai soils are fine textured and productive. They respond to crop management and 
fertilizers under rainfed conditions. 
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Interpretative grouping:  

i. Land capability sub-class        - III es 
ii. Irrigability sub-clas                  - 3 s 

iii. Productivity potential               - Medium 

Soil Series: Gundrai      Classification: VerticUstochrepts  
Location: Teh – Begumganj, Dist - Raisen (M.P.) 

Horizon Depth 
(cm) 

Particle size class and its range of diameter (mm)
Total Sand

Sand Silt Clay 
Very 

Coarse 
(2.0-1.0) 

Coarse 
(1.0-0.5) 

Medium 
(0.5-
0.25) 

Fine 
(0.25-
0.1) 

Very 
fine 
(0.1-
0.05) 

Coarse 
fragment 

>2mm % of 
whole soil

Ap 0-18 11.9 34.4 53.7 0.8 1.4 1.8 2.5 5.5 Nil
A12 18-42 11.6 26.2 55.7 0.8 1.4 1.6 2.8 5.2 2
AC 42-60 33.0 26.4 44.7 4.4 8.2 9.2 7.5 3.7 15
C 60+    

 
 

 

Horizon 
Organic 
Carbon 

(%) 

CaCO3 
(%) 

EC (1:2.5) 
H2O 

mmhos/cm 

pH (1:2.5) 
H20 

Bulk 
Density 

Water retention Ratio
1/3 bar 

(%)
15 bar 

(%) 
CEC 
clay 

15 bar 
clay 

Ap 0.38 2.8 <0.20 7.6 1.75 38.1 16.5 0.86 0.31
A12 0.35 3.8 <0.20 7.7 1.70 37.6 19.3 0.83 0.35
AC 0.29 8.3 <0.20 7.8 - 31.5 15.3 0.92 0.34
C      

 
 
 

Horizon 
Extractable bases CEC 

NH4AC 
Base 

Saturation(%) 
Texture 

Ca Mg Na K Sum
Ap 29.8 11.6 0.72 1.12 43.24 46.0 94 Clay 

A12 29.8 12.3 0.72 1.12 43.94 46.2 95 Clay 
AC 27.6 11.6 0.72 1.00 40.96 41.0 100 Clay 
C     
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7. Tehri Series 

Tehri series is a member of clayey, montmorillonitic, hyperthermic, shallow family of TypicUstochrepts. Tehri soil 
have dark greyish brown to very dark greyish brown clay A horizon and very dark greyish brown clay to B horizon 
underlain by weathered basalt in C horizon. They occur on very gently to gently sloping plateau at an elevation of 
500 to 550 m above MSL in Raisen district, Madhya Pradesh. The climate is sub humid withmean annual air 
temperature of 25.0°C and mean annual rainfall of 1209 mm. The principal associated soils are of Rajpura and 
Gundrai also Vertic Ustochrepts. 

Typifying pedon:  Tehri clay — cultivated. 

Al 0-20 cm --- Dark greyish brown (10 YR 4/2 D) clay, very dark greyish brown (10 YR 3/2 M); moderate 
medium subangular blocky structure; hard, firm, sticky and plastic; 1.5 cm wide cracks, fine common 
roots;slow permeability; pH 6.5; gradual smooth boundary. 

B1 20-37 cm - Very dark greyish brown (10 YR 3/2 M) clay, strong medium subangular blocky structure, 
firm, sticky and plastic; 1 cm wide cracks, fine common roots; slow permeability; pH 6.5; gradual smooth 
boundary. 

B2 37-48 cm --- Dark brown (10 YR 3/3 M) clay, strong medium subangular blocky structure, firm, sticky and 
plastic; 0.5 cm wide cracks, few fine roots, pH 6.5; diffuse smooth boundary. 

C 48-69 cm --- Weathered basalt. 

Range in characteristics:The thickness of solum ranges from 30-4B cm thick. The estimated MAST is 26.0°C, 
MSST is 28.9°C and MWST is 21.5°C. The moisture regime is ustic. The moisture control section is dry for mora 
than 90 days in a year. Colours of A and B horizen are in hue 10 YR, value 3 to 5 and chroma 2 to 3 for both dry 
and moist soils. The texture is clay. The structure varies from moderate medium to strong medium subangular 
blocky. 

Competing series and their differentiae: There is no competing series to this in the area. 

Drainage and permeability: Well drained with slow permeability. 

Use and vegetatien: Occassionally cultivated for rainfed crops like gram, wheat, lentil and pigeonpea. Natural 
vegetation like palas (Butea frondosa), babul (Acacia arabica), and ber (Zizyphus jujuba) and karonda 
(Carrisaspp.) 

Distribution and extent: These soils occur in Silwani tehsil and extensively distributed in the adjoining 
area of the district. 

Type location: Village-Tehri, Tehsil- Silwani, District-Raisen, Madhya Pradesh. 23°19' N 78°18' E. 

Series proposed: National Buerau of Soil Survey and Land Use Planning, Regional Centre, Nagpur. 

Interpretations: These soils are shallow to moderately deep and fine texture in nature. Their productivity 
potential is low to medium.  
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Interpretative grouping:  

i. Land capability sub-class        - IV es 
ii. Irrigability sub-clas                  - 4 st 

iii. Productivity potential               - Medium. 

Soil Series: Tehri       Classification: TypicUstochrepts 
Location: Teh – Silwani, Dist - Raisen (M.P.) 

Horizon Depth 
(cm) 

Particle size class and its range of diameter (mm)
Total Sand

Sand Silt Clay 
Very 

Coarse 
(2.0-1.0) 

Coarse 
(1.0-0.5) 

Medium 
(0.5-
0.25) 

Fine 
(0.25-
0.1) 

Very 
fine 
(0.1-
0.05) 

Coarse 
fragment 

>2mm % of 
whole soil

Ap 0-20 11.3 35.0 53.7 0.6 0.8 1.6 2.8 5.5 Nil
B1 20-37 16.1 30.0 53.9 1.4 2.3 2.5 4.9 5.0 Nil
B2 37-48 19.8 29.0 51.2 1.2 1.8 4.1 5.6 7.1 Nil
C 48-69    

 
 
 

Horizon 
Organic 
Carbon 

(%) 

CaCO3 
(%) 

EC (1:2.5) 
H20 

mmhos/cm 

pH (1:2.5) 
H20 

Bulk 
Density 

Water retention Ratio
1/3 bar 

(%)
15 bar 

(%) 
CEC 
clay 

15 bar 
clay 

Ap 0.72 - 0.20 6.5 1.81 31.6 17.8 0.76 0.33
B1 0.41 - 0.20 6.5 1.83 31.8 18.8 0.80 0.35
B2 0.39 - 0.20 6.5 1.83 31.5 18.8 0.85 0.37
C      

 
 
 

Horizon 
Extractable bases CEC 

NH4AC 
Base 

Saturation(%) 
Texture 

Ca Mg Na K Sum
Ap 23.4 9.8 0.65 0.62 34.47 41.0 84 Clay 
B1 23.8 9.8 0.65 0.55 34.80 43.2 81 Clay 
B2 24.0 10.2 0.65 0.55 35.40 43.4 82 Clay 
C     
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8. Rajpura Series: 

The Rajpura series is a member of fine, montmorillonitic, hypertharmic family of VerticUstochrepts. Rajpura soils 
have greyish brown to dark greyish brown clayey A horizon and dark greyish brown to very dark grayish brown 
clayey moderately alkaline B horizon developed over basalt. They occur on gently sloping plateau tableland at an 
elevation of 500 to 600 m above MSL in Reisen district of Madhya Pradesh. The climate is sub-humid tropical with 
mean annual air temperature of 25.0°C and mean annual rainfall of 1209 mm. Principal associated soil are Tehri and 
Gundrai. 

Typifying pedon: Rajpura clay cultivated. 

Ap 0-22cm-- Greyish brown (2.5 Y 5/2 D) clay, dark greyish brown (2.5 Y 4/2 M) moderate medium sub-
angular blocky structure; hard, firm, sticky and plastic; 1 to 2 cm wide cracks; coarse common roots; pH 
7.5; diffuse smooth boundary. 

B1 22-53 cm --- Very dark greyish brown (2.5 Y 3/2 M) clay, moderate medium sub- angular blocky structure; 
hard, firm, sticky and plastic; shining pressure faces; 1 to 1.5 cm wide cracks; fine few roots; pH 7.6; 
diffuse smooth boundary. 

B21 53-96 cm --- Very dark greyish brown (2.5 Y 3/2 M) clay, moderate medium sub-angular blocky structure; 
hard, firm, sticky and plastic; shining pressure faces; 1cm wide cracks; fine few roots; pH 7.6; diffuse 
smooth boundary. 

B22 93-131 cm --- Very dark greyish brown (2.5 Y 3/2 M) clay; moderato coarse sub-angular blocky structure; 
very hard; very firm, very sticky and very plastic with pressure focus; fine few roots; slight effervescence; 
pH 7.6; gradual smooth boundary very firm, very sticky and very plastic with shining pressure faces, 
slightly effervescence; very fine very few roots; pH 7.7 

Range in characteristics:The average thickness of the soil solum ranges from 110 to 150 cm. The astimated MAST 
is 26.0°C, MSST is 28.9°C and MWST is 21.5°C. The moisture regime is ustic. The soil colour of A horizon is in 
hue 2.5 Y, value 3 to 5 and chroma 2 to 4 for both dry and moist soils. The texture of the A horizon is clayey. The 
structure varies from moderate medium to moderate coarse sub-angular blocky. Colour of B horizon is in hue 2.5 Y 
values 3 to 5, chroma 2 to 4 for both dry and moist soils. The texture is clay. The structure verying from modarate 
madium sub-angular blocky to strong coarse angular blocky. Effective rooting depth extands upto 140 cm. 

Competing series and their differentiae: Tehri and Gundrai soils are the competing series, which are Vertic 
Haplustepts. 

Drainage and permeability: Moderately well drained with moderate to very slow permeability. 

Use and vegetations: Cultivated to mixed rainfed wheat, gram, linseed, sosamum in rabi and pigeon pea and 
sorghum in kharif saeson, natural vegetation - palas(Butas frondosa), teak (Tectona grandis), Saja 
(Terminaliatomentosa),tendu(Dispyros melanoxlon),and mahua (Madhuca spp.). 

Distribution and extent:These soils occur in Gaisatganj tehsil and extensive in other parts of district. 

Type location: Village- Rajpura, tehsil- Gairatganj, district Raisen, Madhya Pradesh 23°26' N, 7B°21' E. 

Series proposed: National Bureau of Soil Survey and and Use Planning, Regional Centre, Nagpur. 

Interpretation:These soils are very deep, moderately well drained. They have good water retention capacity. 
These soils are productive and respond to crop management andfertilizers. The productive potentiality is medium to 
high. 
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Interpretative grouping:  

i. Land capability sub-class        - IIIes 
ii. Irrigability sub-clas                  - 3 st 

iii. Productivity potential               - Medium. 

Soil Series: Rajpura      Classification: 
VerticUstochreptsLocation: Teh – Gairatganj, Dist - Raisen (M.P.) 

Horizon Depth 
(cm) 

Particle size class and its range of diameter (mm)
Total Sand

Sand Silt Clay 
Very 

Coarse 
(2.0-1.0) 

Coarse 
(1.0-0.5) 

Medium 
(0.5-
0.25) 

Fine 
(0.25-
0.1) 

Very 
fine 
(0.1-
0.05) 

Coarse 
fragment 

>2mm % of 
whole soil

Ap 0-22 10.1 33.2 56.7 1.6 1.2 1.6 1.4 4.3 2
B1 22-53 6.8 34.5 58.8 1.1 1.2 0.9 1.0 2.6 4

B21 53-96 7.3 33.5 59.2 1.0 1.2 1.4 1.8 1.9 4
B22 96-131 6.7 33.5 59.8 1.2 1.0 1.4 1.5 1.6 9
B23 131-151 9.8 33.0 57.2 1.4 1.2 1.6 2.1 3.5 16

 
 
 

Horizon 
Organic 
Carbon 

(%) 

CaCO3 
(%) 

EC (1:2.5) 
H20 

mmhos/cm 

pH (1:2.5) 
H20 

Bulk 
Density 

Water retention Ratio
1/3 bar 

(%)
15 bar 

(%) 
CEC 
clay 

15 bar 
clay 

Ap 0.39 2.0 0.20 7.5 1.75 34.1 20.1 0.89 0.35
B1 0.35 2.0 0.22 7.6 1.80 34.1 20.8 0.82 0.35
B21 0.35 2.3 0.22 7.6 1.81 39.1 23.4 0.83 0.40
B22 0.31 2.6 0.47 7.6 1.71 39.0 23.8 0.84 0.40
B23 031 4.3 0.52 7.7 1.72 40.2 23.5 0.90 0.41

 
 
 

Horizon 
Extractable bases CEC 

NH4AC 
Base 

Saturation(%) 
Texture 

Ca Mg Na K Sum
Ap 34.4 10.6 0.72 0.65 46.37 50.2 92 Clay 
B1 31.6 11.4 0.75 1.07 44.82 48.2 93 Clay 

B21 32.4 11.3 0.75 1.07 45.52 49.2 93 Clay 
B22 32.6 11.6 0.92 1.10 46.22 50.0 92 Clay 
B23 33.8 11.6 0.92 1.10 47.42 51.2 93 Clay 

 

 

 

 

 

 

 

 

 

Page 76



  Soils of Raisen District (Madhya Pradesh) 

9.Mundiyakhera Series: 

Mundiyakhera series is a member of fine, mixed. hyperthermic family of VerticUstochrepts. Mundiyakhera soils 
have dark greyish brown to very dark greyish brown silty clay A horizon underlain by dark brown gravelly clay 
mixed with weathered basaltic materials in C horizon. They occur on nearly level to gently sloping piedmont 
plain at an elevation of 360 m above MSL. Climate is dry subhumid with mean annual air temperature 25.0°C 
and moan annual rainfall 1209 mm. 

Principal associated soils are of Padrai and Alanpur, which are Entic chromusterts. 

Typifying pedon: Mundiyakgera silty clay - cultivated. 

Ap 0-22 cm -Dark greyish brown (10 YR 4/2 D) silty clay, very dark greyish brown (10 YR 3/2 M); 
moderate medium subangular blocky structure, slightly hard, friable, sticky and plastic, 1 to 1.5 cm 
wide vertical cracks; common fine roots; pH 7.5 slightly effervescent diffuse smooth boundary. 

B2 22-60 cm - Dark greyish brown (10 YR 4/2D) clay, very dark grayish brown (10 YR 3/2 M), strong 
coarse subangular blocky structure, slightly hard, firm. sticky and plastic; 1 cm wide cracks; few fine 
roots; pH 7.6, strongly effervescent, diffuse smooth boundary. 

B3 60-104 cm - Very dark greyish brown (10 YR 3/2 M)clay; strong coarse angular blocky structure; 
slightly hard, very firm, very sticky and very plastic; 0.5 cm wide cracks; very fine very few roots; pH 
7.7, violent effervescent, clear wavy boundary. 

C 104-150 cm - Weathered basalt mixed with lime. 

Rance in characteristics: Soil solum varies from 25 to 120 cm thick. The estimated MAST is 26.0°C, MS5T 
is 28.11°C and MWST is 21.5°C. Moisture regime is ustic and moisture control section is dry for more than 
90 days in a year. A horizon is 18 to 23 cm thick. Colour of A horizen is in the hue 10 YR; value ranges 
between 3 to 4 and chroma 2 to 3. Colour of B horizon is in hue 10 YR and value 2 to 3, chroma 4 for both 
dry and moist soils. 

Competing series and their differentiae: The Gundrai soils which is deep andalso a VerticUstochrepts. 

Drainage and permeability: Moderately well drained with moderate permeability. 

Use and vegetation: Cultivated fo wheat, gram, linseed in rabi season, natural vegetation- 
palas(Buteafrondosa), babul (Acacia arabica), neem (Azadiarachta indica),tendu(Diospyros melanoxylan), bar 
(Zizyphusjujuba) and bharati (Gymnosporiaspinose) etc. 

Distribution and extent: It is extensively occuring in Gairatganj taluka of Raison district, M.P. 

Type location: Village Mundiyakhera, Tehsil- Gairatganj, District: Raisen (M.P) 23°20' N, 78°06' E. 

Series proposeds: National Bureau of Soil Survey and Land Use Planning, Regional Centre, Nagpur. 

Interpretations: Munoiyakhara soils are fine in texture, deep to very deep and having good water retention capacity. 

Interpretative grouping:  

i. Land capability sub-class        - IIIes 
ii. Irrigability sub-clas                  - III s 

iii. Productivity potential               - Medium. 
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Soil Series: Mundiyakhera      Classification: 
VerticUstochreptsLocation: Teh – Gairatganj, Dist - Raisen (M.P.) 
 

Horizon Depth 
(cm) 

Particle size class and its range of diameter (mm)
Total Sand

Sand Silt Clay 
Very 

Coarse 
(2.0-1.0) 

Coarse 
(1.0-0.5) 

Medium 
(0.5-
0.25) 

Fine 
(0.25-
0.1) 

Very 
fine 
(0.1-
0.05) 

Coarse 
fragment 

>2mm % of 
whole soil

Ap 0-22 12.0 30.0 58.0 1.80 1.6 1.4 2.3 4.9 3
B2 22-60 11.0 29.8 59.2 0.6 1.5 2.1 2.5 4.3 2
B3 60-104 12.8 28.5 58.7 1.0 1.2 1.4 2.6 6.6 4
C 104-150    

 
 
 

Horizon 
Organic 
Carbon 

(%) 

CaCO3 
(%) 

EC (1:2.5) 
H20 

mmhos/cm 

pH (1:2.5) 
H20 

Bulk 
Density 

Water retention Ratio
1/3 bar 

(%)
15 bar 

(%) 
CEC 
clay 

15 bar 
clay 

Ap 0.49 2.6 0.20 7.5 1.74 38.4 25.0 0.93 0.43
B2 0.44 2.8 0.20 7.6 1.80 42.3 26.2 0.93 0.44
B3 0.38 4.0 0.20 7.7 1.81 44.1 26.4 0.95 0.44
C      

 
 

 

Horizon 
Extractable bases CEC 

NH4AC 
Base 

Saturation(%) 
Texture 

Ca Mg Na K Sum
Ap 39.2 11.2 0.62 1.07 52.09 54.2 96 Clay 
B2 39.8 11.3 0.62 0.65 52.67 55.0 96 Clay 
B3 38.8 14.0 0.62 0.65 54.07 55.8 97 Clay 
C     
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10. Sundra Series: 

The Sundra series is a member of the very fine, montmorillonitic, hyperthermic family of Entic chromusterts. 
Sundra soils have greyish brown to very dark grey brown moderately alkaline clay A horizon and dark greyish 
brown moderately alkaline clay AC horizon developed over basaltic alluvium/colluvium on nearly level to very 
gently sloping piedmont plain at an elevation of 350 m above MSL in Raisen district of Madhya Pradesh. The 
climate is dry sub-humid with mean annual air temperature 25.0°C and mean annual rainfall of 1209 mm, Principal 
associated soil in Marha series also an Entic chromusterts. 

Typifying pedon: Sundra clay- cultivated. 

Ap 0-12 cm --- Grey brown (2.5 Y 5/3 D) clay, dark greyish brown (2.5 Y 4/2 M) medium moderate sub-
angular blocky; hard, friable, sticky and plastic; common fine to medium roots; sticky and plastic; 
moderate permeability; pH 8.1; diffused smooth boundary. 

A12 12-42 cm --- Grey brown (2.5 Y 5/3 D) clay, dark greyish brown (2.5 Y 4/2 M), medium moderate sub-
angular blocky; hard, firm,' sticky and plastic, tilted slickensides; .cracks 0-5 cm wide, shining pressure 
faces; and common fine medium roots; moderate permeability; pH 7.0,diffuse smooth boundary. 

A13 42-70 cm --- Dark greyish brown (2.5 Y 4/2 M) clay medium moderate angular blocky peds with shining 
pressure faces; hard, firm, very sticky and very plastic; cracks 0.5 cm wide, intersecting slickenside; few 
fine tomedium roots; moderate slow permeability; pH 8.0; diffused smooth boundary. 

AC 70-135 cm --- Dark grayish brown (2.5 Y 4/2 M) clay;medium moderate angular blocky peds with shiny 
pressure faces and intersecting slickensides; very hard, firm, very sticky and very plastic; few fine roots; 
moderate permeability; pH 8.5. 

Range in characteristics: The average thickness of the soil ranges from 135- 165 cm. Series control section is 
25 cm to 100 cm depth of the profile. The estimated MAST is 26.0oC, MSST is 28.90C and MWST is 21.50C. 
The moisture regime is Ustic. The soil colour of A horizon is in hue 2.5 Y, value 4 to 5 for dry and 3 to 4 for 
moist and chroma 2 to 3 for both dry and moist soils. The texture of the A horizon is clayey. The structure is 
medium weak subangular blocky. Few basaltic lithorolicte and lime accretionons are present throughout the 
profile. colour of AC horizon is in hue2.5 Y, value  4 to 5 (3 to 4 for moist) and chroma 2 to 3 for dry and moist 
soils. The texture is clay with structure verying from moderate medium to coarse strong angular blocky. Clay 
percentage in control section below 40cm is more than 60 per cent. 

Competing series and their differentiae: Marha series an Entic chromusterts. 

Drainage and permeability: Moderately well drained with moderate to moderately slow permeability. 

Use and vegetation: Cultivated to mixed rainfed Arhar and Jowar in kharif and wheat and gram in rabi, natural 

Vegetation: Acacia spp.  

Distribution and extent: Extensive in Bundelkhand region of Madhya Pradesh. 

Type location: Village- Firozpur, Tehsil and district. Raisen, 23o30' N latitude, 77o40' E longitude. 

Series proposed: National Bureau of Soil Survey and Land Use Planning, Regional Centre, Nagpur. 

Interpretation: Sundra series have good water retention capacity. They are productive and crop respond to 
management practices. They are susceptible to erosion. 
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  Soils of Raisen District (Madhya Pradesh) 

Interpretative grouping:  

i. Land capability sub-class        - IIs 
ii. Irrigability sub-clas                  - 2d 

iii. Productivity potential               - High. 

Soil Series: Sundra      Classification: Entic 
chromustertsLocation: Dist - Raisen (M.P.) 
 

Horizon Depth 
(cm) 

Particle size class and its range of diameter (mm)
Total Sand

Sand Silt Clay 
Very 

Coarse 
(2.0-1.0) 

Coarse 
(1.0-0.5) 

Medium 
(0.5-
0.25) 

Fine 
(0.25-
0.1) 

Very 
fine 
(0.1-
0.05) 

Coarse 
fragment 

>2mm % of 
whole soil

Ap 0-12 18.6 22.8 59.0 - - - - - 6
A12 12-42 7.2 28.7 54.2 - - - - - 4
A13 42-70 10.5 26.0 63.6 - - - - - 3
Ac 70-135 14.8 20.8 64.6 - - - - - 2

 
 
 

Horizon 
Organic 
Carbon 

(%) 

CaCO3 
(%) 

EC (1:2.5) 
H20 

mmhos/cm 

pH (1:2.5) 
H20 

Bulk 
Density 

Water retention Ratio
1/3 bar 

(%)
15 bar 

(%) 
CEC 
clay 

15 bar 
clay 

Ap 0.2 0.5 1.61 8.1 - - - 0.58 
A12 0.7 0.6 1.88 7.9 - - - 0.69 
A13 0.6 0.7 1.74 8.0 - - - 0.49 
Ac 0.5 0.8 1.79 8.5 - - - 0.51 

 
 
 

Horizon 
Extractable bases CEC 

NH4AC 
Base 

Saturation(%) 
Texture 

Ca Mg Na K Sum
Ap 24.0 6.5 1.9 0.6 - 34.4 69 Clay 

A12 26.3 5.0 2.0 0.5 - 37.5 69 Clay 
A13 21.7 9.0 2.1 0.5 - 31.2 48 Clay 
Ac 25.0 9.0 2.7 0.5 - 33.2 50 Clay 
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  Soils of Raisen District (Madhya Pradesh) 

11.Harra Series: 

Harra series is a member of the fine montmorillonitic, hyparthermic, family of VerticUstochrept. Harra soils 
have dark greyish brown, clayey A horizon and very dark greyish brown clayey B horizon and very dark greyish 
brown clayey C horizon. They have developed over alluvium on gently sloping piedmont plain at an elevation 
400 m above MSS in Raisen district of Madhya Pradesh. The climate is dry sub-humid tropical with mean 
annual rainfall of 1209 mm and mean annual temperature of 25.0°C Principal associated soil is Chicklod a 
TypicChromusterts. 

Typifying pedon: Harra clay - cultivated. 

Ap 0-20 cm --- Brown (10 YR 5/3 D) clay, dark greyish brown (10 YR 4/2 M), moderate medium 
subangular blocky structure; slightly hard; friable, slightly sticky and plastic; 1 to 1.5 cm wide cracks; 
fine few roots; pH 6.4, diffused smooth boundary. 

B1 20-40 cm --- Very dark greyish brown (10 YR.3/2 M) clay; moderate medium sub-angular blocky 
structure; firm, sticky and plastic; 1 to 1.5 cm wide cracks; fine few roots; pH 6.6; diffused smooth 
boundary. 

B2 40-66 cm --- Very dark greyish brown (10 YR 3/2 M) clay; moderate medium subangular blocky 
structure; firm, sticky and plastic; 0.5 cm wide cracks; very fine very few roots; pH 7.0; diffused 
smooth boundary. 

B3 66-153 cm --- Very greyish brown (10 YR 3/2.5 M) clay;moderate medium subangular blocky 
structure; firm, sticky and plastic; very slow permeability; pH. 

Range in characteristics: The thickness of the soil solum ranges is 100 to 125 cm. The estimated MAST is 
26.0°C,MSST is 28.9°C and MWST is 21.5°C. The moisture regime is ustic. The soil colour of A horizon is in 
hue 10 YR, value 3 to 5 and chroma 2 to 3 for both dry and moist soils. Colour of B horizon is in hue 10 YR, 
value 1.5 to 3 and chroma 2 to 3 for both dry and moist soils. The structure ranges from moderate medium sub-
angular blocky to coarse moderate angular blocky. The texture is silty clay to clay. 

Competing series and their differentiae: Harra series which in hue 10 YR and is deep to very deep, fine 
textured, calcareous, is also a Vertic Haplustepts. 

Drainage permeability: Moderately well drained with slow to very slow permeability. 

Use and vegetation: Cultivated for rainfed whaat, lentil and gram, natural vegetation - palas (Butea 
frondosa), bebul (Acacie arabica), bar (Zizyphus jujuba), bharati (Gymnosporia spinosa). 

Distribution and extent: Occur in Raisen district and extensive in adjoining areas. 

Type locations: Village- Marra, Tehsil- Gohorganj, district-Raison, Madhya Pradesh. 23o58' N, 77°32' E. 

Saries proposed: National Bureau of Soil Survey and Land Use Planning, Regional Centre, Nagpur. 

Interpretation: Harra soils are voy deep, claysy with high water retention capacity. They respond to good 
management under rainfed condition. 

Interpretative grouping:  

i. Land capability sub-class        - IIIes 
ii. Irrigability sub-clas                  - 3s 

iii. Productivity potential               - High. 
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  Soils of Raisen District (Madhya Pradesh) 

Soil Series: Harra       Classification: VerticUstochrepts 
Location: Tehsil – Goharganj, Dist - Raisen (M.P.) 
 

Horizon Depth 
(cm) 

Particle size class and its range of diameter (mm)
Total Sand

Sand Silt Clay 
Very 

Coarse 
(2.0-1.0) 

Coarse 
(1.0-0.5) 

Medium 
(0.5-
0.25) 

Fine 
(0.25-
0.1) 

Very 
fine 
(0.1-
0.05) 

Coarse 
fragment 

>2mm % of 
whole soil

Ap 0-20 14.3 41.0 44.7 0.5 1.1 1.2 3.5 8.0 Nil
B1 20-40 13.5 37.0 49.5 0.1 1.1 0.3 4.0 8.0 Nil
B2 40-66 12.9 32.1 55.0 0.2 1.2 0.5 2.0 9.0 Nil
B3 66-153 14.3 25.5 60.2 - 1.0 0.3 4.5 8.5 2.0

 
 
 

Horizon 
Organic 
Carbon 

(%) 

CaCO3 
(%) 

EC (1:2.5) 
H20 

mmhos/cm 

pH (1:2.5) 
H20 

Bulk 
Density 

Water retention Ratio
1/3 bar 

(%)
15 bar 

(%) 
CEC 
clay 

15 bar 
clay 

Ap 0.54 - <0.2 6.4 1.80 29.4 15.9 0.89 0.35
B1 0.39 - <0.2 6.8 1.81 29.8 17.0 0.81 0.34
B2 0.30 - <0.20 7.0 1.80 32.5 17.0 0.83 0.31
B3 0.28 - <0.24 7.3 1.84 30.7 17.1 0.68 0.28

 
 
 

Horizon 
Extractable bases CEC 

NH4AC 
Base 

Saturation(%) 
Texture 

Ca Mg Na K Sum
Ap 23.0 10.0 0.87 0.62 34.99 40.2 86 Silty Clay
B1 22.0 11.0 0.87 0.66 35.53 40.2 86 Clay 
B2 26.0 15.0 1.00 0.65 42.65 45.60 93 Clay 
B3 21.6 13.0 1.77 0.65 36.02 41.2 87 Clay 
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  Soils of Raisen District (Madhya Pradesh) 

12.Saunter Series: 

Saunter series is a member of the very fine, montmorillonitic, hyperthermic, family of Vertic Ustochrepts. Saunter 
soils have very dark clayey A horizon followed by very dark grey clayey B horizon underlain by weathered basalt in 
C horizon. They occur on nearly level to gently sloping valley at an elevation of 480 m above MSL in Raisen district 
(M.P.). The climate is sub-humid with moan annual temperature of 25.0oC and mean annual rainfall of 1209 mm. 
Principal associated soils are Chicklod andPadrai which are Typic Chromustrets and Entic 
Chromustrets,respectively. 

Typifying pedon: Saunter clay- cultivated. 

Ap 0-27 cm --- Dark grey (10 YR 3/1 D) clay, very dark grey (10 YR 3/1.5 M), moderate medium subangular 
blocky structure, hard, firm, sticky and plastic, 2 to 3 cm wide cracks, common very fine roots, pH 6.8; 
clear smooth boundary. 

B1 27-60 cm --- Very dark grey (10 YR 3/1.5 M) clay, strong, medium, angular blocky structure; firm sticky 
and plastic; 2 cm wide cracks, prominent slickensides; few fine roots; pH 7.2; diffuse smooth boundary. 

B2 60-77 cm --- Very dark grey (10 YR 3/1.5 M) clay; strong medium subangular blocky structure; firm, 
sticky and plastic; 1.S cm wide cracks, prominent slickensides; few fine roots; pH 7.1; clear smooth 
boundary. 

C 77-105 cm --- Weathered basalt. 

Range in characteristics: The thickness of the solum ranges from 63 to 88 cm. Estimated MAST is 26.0°C, MSST 
is 28.9°C and MWST is 21.5oC. Soil moisture control section is 10-30 cm and moisture regime is ustic. The 
thickness of A horizon ranges from 20 to 30 cm. Colour of the A horizon is in hue 10 YR and 2.5 Y, value 3 to 3.5 
and chroma 1 to 2.5, respectively for dry and moist soils. The texture of A horizon is clayey and structura varies 
from modarate medium to strong subangular blocky. The thickness of the B horizons ranges from 40 to 60 cm and is 
in hue 10 YR and 2.5 Y, value 2.5 to 3 and chroma 1 to 2. The texture of B horizon is clayey, and structure moderate 
to strong and medium to coarsa subangular blocky to angular blocky: Effective rooting depth extands from 50 to 70 
cm. 

Competing series and their differentiae: Rajpura soils are the competing series and also belong to Vertic 
Haplustepts. 

Drainage and permeability: Moderately well drained with moderately slow permeability. 

Use and vegetation: Cultivated to wheat, sorghum, gram and soyabean, natural vegetation- palas (Butea frondosa) 
teak (Tectona grandis) and bor (Zizyphus jujuba). 

Distribution and extent: These soils occur in Goharganj and extensively distributed in Raison and Bareli tehsils of 
Raisen district. 

Type location: Village Saunter, Tehsil- Goharganj, District-Raison, Madhya Pradesh. 23°08' N latitude and 77°47' 
E longitude. 

Series proposed: National Bureau of Soil Survey and Land Use Planning, Regional Centre, Nagpur. 

Interpretation: Saunter soils are deep and clayey. They have good water retention capacity. They are productive 
and respond to crop and fertilizer management. They are susceptible to erosion. 
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  Soils of Raisen District (Madhya Pradesh) 

Interpretative grouping:  

i. Land capability sub-class        - IIs 
ii. Irrigability sub-clas                  - 2 sd 

iii. Productivity potential               - Medium 

Soil Series: Saunter      Classification: Vertic Ustochrepts 
Location: Tehsil – Goharganj, Dist - Raisen (M.P.) 
 

Horizon Depth 
(cm) 

Particle size class and its range of diameter (mm)
Total Sand

Sand Silt Clay 
Very 

Coarse 
(2.0-1.0) 

Coarse 
(1.0-0.5) 

Medium 
(0.5-
0.25) 

Fine 
(0.25-
0.1) 

Very 
fine 
(0.1-
0.05) 

Coarse 
fragment 

>2mm % of 
whole soil

Ap 0-27 11.4 25.0 63.6 1.4 2.5 1.3 2.0 4.1 
B1 27-60 15.1 19.5 65.4 0.5 0.6 0.9 1.5 11.6 
B2 60-77 29.9 15.6 54.4 1.5 8.5 10.1 8.9 6.9 
C 77-105    

 
 
 

Horizon 
Organic 
Carbon 

(%) 

CaCO3 
(%) 

EC (1:2.5) 
H20mmhos/

cm 

pH (1:2.5) 
H20 

Bulk 
Density 

Water retention Ratio
1/3 bar 

(%)
15 bar 

(%) 
CEC 
clay 

15 bar 
clay 

Ap 0.84 tr 0.13 6.8 - - -  
B1 0.64 tr 0.13 7.2 - - - 0.82 
B2 0.50 tr 0.16 7.1 - - - 0.93 
C      

 
 
 

Horizon 
Extractable bases CEC 

NH4AC 
Base 

Saturation(%) 
Texture 

Ca Mg Na K Sum
Ap 37.0 11.0 1.82 0.75 50.57 53.82 93.96  
B1 38.0 12.0 1.34 0.65 51.99 53.80 96.63  
B2 38.0 10.0 1.38 0.50 49.88 51.05 97.70  
C     
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  Soils of Raisen District (Madhya Pradesh) 

13. Chicklod Series: 

The Chicklod series is a member of very fine, montmorillonitic, hyperthermic, family of Typic 
Chromusterts.Chicklod soils have dark greyish brown to very dark grayish brown mildly alkaline clayey A horizen 
and very dark greyish brown moderataly alkaline AC horizons. They have developed in clayey fine textured basaltic 
alluvium and occuring on nearly level to very gently sloping intervening bB6in at an elevation of 450 to 470 m 
above MSL in Raison district of Madhya Pradesh. The climate is dry sub-humid with mean annual rainfall of 1209 
mm and mean annual air temperature of 25.0°C. The principal associated soil is Saunter a Vertic Ustochrepts. 

Typifying pedon:  Chicklod clay- cultivated. 

Ap 0-22 cm --- Very dark greyish brown (10 YR 3/2 D) clay, very dark grey to very dark greyish grown (10 
YR 3/1.5 M) moderate coarse subangular blocky structure; very hard firm, very sticky andvery plastic; 
many fine fibrous roots 1 to 2 cm wide cracks, mildly alkaline, pH 7.9; gradual smooth boundary. 

Al2 22-54 cm --- Very dark greyish brown (10 YR 3/2 D) clay,very dark grey to very dark greyish brown (10 
YR 3/1.5 M) strong coarse angular blocky pods with pressure faces; very hard, very firm, very sticky and 
very plastic; few fine fibrous roots; 1 to 2 cm wide cracks; mildly alkaline pH 7.8; clear smooth boundary. 

A13 54-93 cm --- Very dark grey to very greyish brown (10 YR 3/1.5 M) clay; intersecting slickensides forming 
coarse parallelepipeds that break into strong coarse angular blocky pods; very hard, very firm, very sticky 
and very plastic; very fins fibrous roots; mildly alkaline; pH 7.5, gradual smooth boundary. 

A14 93-149 cm --- Very dark grey to very dark greyish brown (10 YR 3/1.5 M) clay, intersecting slickensides 
forming parallelepipeds that break into strong coarse angular blocky pads, very hard, very firm, very sticky 
and very plastic; very few, very fine fibrous roots mildly alkaline; pH 7.8 gradual smooth boundary. 

Range in characteristics: The thickness of the solum ranges from 130 to 140 cm. The estimated MAST is 26.0°C, 
MSST is 28.9°C and MWST is 21.5°C. The colour of the A horizon ranges from very dark gray to very dark greyish 
brown in hue 10 YR, value 2 to 3 and chroma 1.5 to 2. The texture is clay and structure varies from sub-angular 
blocky to strong coarse angular blocky with intersecting slickensidas. The colour of the AC horizon is very dark 
grayish brawn to dark brown in hue of 10 YR, value 3 and chroma 2 to 3. The texture is clay to silty clay and 
structure is subangular blocky. 

Competing series and their differentiae: Padrai soils ere the competing series an Entic Chromustrets. 

Drainage and permeability: Moderately well drained with slow to very slow permeability. 

Use and vegetation: Cultivated to wheat, Natural vegetation Acacia spp. 

Distribution and extent: Occur extensively in Raisen district, Madhya Pradesh. 

Type location: Village- Chicklod, Tehsil- Goharganj, District Raisen, Madhya Pradesh, 23°07' N, 77°43' E.  

Series proposed: National Bureau of Soil Survey and band Use Planning, Regional Centre, Nagpur, 1981. 

Interpretation: Those soils are deep to very deep and develop deep wide cracks on drying. They have good water 
retention capacity. They respond well to fertilizers and crop management practices. The productivity potential is 
high. 
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  Soils of Raisen District (Madhya Pradesh) 

Interpretative grouping:  

i. Land capability sub-class        - IIs 
ii. Irrigability sub-clas                  - 2 sd 

iii. Productivity potential               - High 

 

Soil Series: Chicklod      Classification: Typic Chromusterts 
Location: Tehsil – Goharganj, Dist - Raisen (M.P.) 
 

Horizon Depth 
(cm) 

Particle size class and its range of diameter (mm)
Total Sand

Sand Silt Clay 
Very 

Coarse 
(2.0-1.0) 

Coarse 
(1.0-0.5) 

Medium 
(0.5-
0.25) 

Fine 
(0.25-
0.1) 

Very 
fine 
(0.1-
0.05) 

Coarse 
fragment 

>2mm % of 
whole soil

Ap 0-22 13.9 34.2 51.9 1.1 2.7 2.1 2.1 5.9 
A12 22-54 12.4 28.5 59.1 2.5 1.9 1.7 1.2 5.1 
A13 54-93 9.8 30.6 60.2 0.9 1.5 1.9 1.6 3.9 
A14 93-149 16.4 26.5 57.1 1.1 0.5 0.5 2.5 11.2 

 
 
 

Horizon 
Organic 
Carbon 

(%) 

CaCO3 
(%) 

EC (1:2.5) 
H20 

mmhos/cm 

pH (1:2.5) 
H20 

Bulk 
Density 

Water retention Ratio
1/3 bar 

(%)
15 bar 

(%) 
CEC 
clay 

15 bar 
clay 

Ap 0.76 tr 0.18 7.9 1.70 31.1 17.2 0.99 
A12 0.64 tr 0.19 7.8 1.90 30.3 16.8 0.92 
A13 0.62 tr 0.17 7.6 1.90 32.4 19.1 0.93 
A14 0.56 tr 0.20 7.8 1.80 32.7 18.8 0.99 

 
 
 

Horizon 
Extractable bases CEC 

NH4AC 
Base 

Saturation(%) 
Texture 

Ca Mg Na K Sum
Ap 41.0 7.0 1.98 0.78 50.76 51.82 97.95 Clay 

A12 43.0 7.0 1.58 0.67 52.35 54.56 45.94 Clay 
A13 40.8 10.0 2.0 0.67 52.75 56.28 95.00 Clay 
A14 40.0 10.0 2.0 0.62 52.67 56.68 92.92 Clay 
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  Soils of Raisen District (Madhya Pradesh) 

 

14. Marha Series 

The Marha series is a member of the fins, montmorillo nitic, hypertharmic, femily of Entic Chromustrets. Merha 
soils heve derk grayish brown to very dark greyish brown moderately alkaline silty clay A horizon and dark greyish 
brown moderately alkaline silty clay loam AC horizon developed on alluvium on nearly level to gently sloping old 
flood plains at en elevation of 300 to 350 m above MSL in Raison district of Madhya Pradesh. The climate is 
subhumid with mean annual air temperatures of 25.0°Cand mean annual rainfall is 1200 mm. Principal associated 
soils ere Sundra, Chicklod and Pagneshwar which are Typic and Entic Chromustrets. 

Typifying pedon: Marhe silty clay - cultiveted. 

AP 0-20 cm --- Dark- greyish brown to grayish brown (2.5 Y 4.5/2 D) silty clay, dark grayish brown (2.5 Y 4/2 
M); moderate medium subangular blocky structure; soft, friable slightly sticky and plastic; common fine 
roots inside peds; fine interstitial pores; pH 8.0; clear wavy boundary. 

A12 20-53 cm --- Very dark greyish brown to dark greyish - brown (2.5 Y 3.5/2 D) silty clay, very dark greyish 
brown (2.5 Y 3/2 M); strong coarse angular blocky structure; slightly hard, friable, sticky and plastic, many 
fine roots inside pads; fine interstitial pores; pH 8.0; gradual wavy boundary. 

A13 51.84 cm --- Very grayish brown' to dark greyish brown (2.5 Y 3.5/2 D & M) silty clay; coarse 
prismaticstructure breaking to strong coarse angular blocks with prominent pressure feces; herd, firm; 
sticky and plastic; few fine roots inside pads; fine interstitial pores; pH 8.0, gradual smooth boundary. 

A14 84-125 cm --- Dark greyish brown (2.5 Y 4/2 D & M) silty clay; coarse prismatic structure breaking 
tostrong coarse angular blocks with prominent shiny pressure faces; herd, sticky and plastic; very few fine 
roots inside pods; fine interstitial pores; pH 8.0; diffuse smooth boundary. 

A15 125-163 cm --- Dark greyish brown to greyish brown (2.5 Y 3.5/2 D) silty clay; greyish brown (2.5 Y 3.5/2 
M); coarse Prismatic structure breaking to strong, coarse angular blocky with slickensides close enough to 
intersect, very hard, very firm, very sticky and plastic, very few fine roots inside peds; fine interstitial 
pores; pH 8.0; diffuse smooth boundary. 

Ac 163+ cm --- Dark greyish brown (2.5 Y 4/2 D & M) silty clay loam; coarse prismatic structure breaking to 
strong coarse angular block with slickensides close enough to intersect; very hard, very firm, very sticky 
and plastic; slightly effervescent; pH 8.1. 

Range in characteristics: The thickness of the solum is more than 125 cm. The estimated MAST is 26.5°C, MSST 
is 28.9°Cand MAST is 21.5°C. The moisture regime is ustic and moisture control section is dry for more than 90 
cumulative days. 

The A horizon is more than 12S cm thick. Its colour is in hue 2.5 Y and 10 YR value value 3 to 5 and chroma 2 to 3. 
The texture is silty clay loam to silty clay with clay content verying from 44 to 52 per cent. Cracks 2 to 4 cm wide at 
the surface that taper and extand into the AC horizon are observed. 

Competing series and their differentiae: Chicklod series, which is in hue 10 YR, value 3 and chroma 2 to 3 and is 
alsoan Entic Chromustrets. 

Drainage and permeability: Moderately well drained with moderato permeability. 

Use and vegetation: Cultivated to mixed rainfed crops. sorghum, pigeonpca, wheat and. gram, natural 
vegetationMadhuca spp, Acacia spp, Butea spp. 
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Distributon and extents: Extensive in Raisen district of Madhya Pradesh. 

Type locations: Village- Bazoda, Tehsil and district-Raisen, Madhya Pradesh, 22°20' N, 77o40' E. 

Series proposed: National Buresu of Soil Survey and Land Use Planning; Regional Centre, Nagpur.  

Interpretative grouping:  

i. Land capability sub-class        - IIs 
ii. Irrigability sub-clas                  - 2d 

iii. Productivity potential               - Medium-High 

Yield based on data from farmers’ field 

Crop Yield Q/ha 
Farmers practice Improved practice 

Sorghum 15-18 28-30 
Pigeon pea 7-8 12-15 

Wheat 10-12 30-35 
Gram 8-10 15-20 

 
Soil Series: Marha      Classification: Entic Chromustrets 
Location: Tehsil - Raisen, Dist - Raisen (M.P.) 
 

Horizon Depth 
(cm) 

Particle size class and its range of diameter (mm)
Total Sand

Sand Silt Clay 
Very 

Coarse 
(2.0-1.0) 

Coarse 
(1.0-0.5) 

Medium 
(0.5-
0.25) 

Fine 
(0.25-
0.1) 

Very 
fine 
(0.1-
0.05) 

Coarse 
fragment 

>2mm % of 
whole soil

Ap 0-20 11.7 44.1 42.2 - - - - - 4 
A12 20-53 9.2 43.6 47.2 - - - - - 6 
A13 53-84 5.5 43.4 51.1 - - - - - - 
A14 84-125 7.0 45.1 47.9 - - - - - - 
A15 125-163 5.3 49.4 45.3 - - - - - 3 

 
 

Horizon 
Organic 
Carbon 

(%) 

CaCO3 
(%) 

EC (1:2.5) 
H20 

mmhos/cm 

pH (1:2.5) 
H20 

Bulk 
Density 

Water retention Ratio
1/3 bar 

(%)
15 bar 

(%) 
CEC 
clay 

15 bar 
clay 

Ap 0.48 tr <0.1 8.0 1.69 - - - 1.08
A12 0.36 tr <0.1 8.0 1.90 - - - 1.10
A13 0.30 tr <0.1 8.0 1.92 - - - 1.06
A14 0.24 tr <0.1 8.0 1.97 - - - 0.98
A15 0.24 tr <0.1 8.0 1.97 - - - 1.02

 
 

Horizon 
Extractable bases CEC 

NH4AC 
Base 

Saturation(%) 
Texture 

Ca Mg Na K Sum
Ap   1 .6  0 .6 48 .0 49 .2  

A12   1 .1  0 .6 52 .2 52 .7  
A13   5 .4  0 .3 54 .4 54 .8  
A14   5 .4  0 .8 47 .4 47 .8  
A15     
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15. Pagneshwar Series 

The Pagneshwar series is a member of the fine, montmorillonitic, hyperthermic family of Vertic Ustochrepts. 
Pagneshwar soils have dark greyish brown to very dark greyish Crown mildly alkaline, clayey A horizon underlain 
by yellowish brown to dark yellowish brown moderately alkaline clayey C horizon. They have developed over fine 
textured basaltic alluvium and occur on very gently sloping old flood plain at an elevation of 300 to 320 m above 
MSL in Raison district ofMadhya Pradesh. The climate is dry sub-humid with mean annual rainfall of 1209 mm and 
mean annual air temperature of 25.0°C. The principal associated soils in Dadarwas, a Vertic Ustochrepts. 

Typifying pedon: Pagneshwar clay - cultivated. 

Ap 0-20 cm --- Dark greyish brown (10 YR 4/2 D) clay, very dark greyish brown (10 YR 3/2 M); moderate 
coarse subangular blocky structure; hard, firm, sticky and plastic 1 to 2 cm wide cracks, many fine fibrous 
roots; mildly alkaline; pH 7.S; gradual smooth boundary. 

B2 20-57 cm --- Dark greyish brown (10 YR 4/2 D) clay, very dark greyish brown (10 YR 3/2 M); moderate 
coarse subangular blocky pods with pressure faces; hard, firm, sticky and plastic; 1 to 2 cm wide cracks; 
common fine fibrous roots; mildly alkaline; pH 7.6; gradual smooth boundary. 

B3 57-94 cm --- Yellowish brown (10 YR 5/4 D) clay, dark yellowish brown (10 YR 4/4 M); moderate 
medium sub-angular blocky peds with pressure faces; hard firm, sticky and plastic; 1 to 2 cm wide cracks; 
few fine fibrous roots; strongly effervescent; moderately alkaline; pH 7.9; abrupt smooth boundary. 

C1Ca  94-130 cm --- Yellowish brown (10 YR 3/6 and 5/4 D) clay, dark yellowish brown (10 YR 4/4 
M),moderate,medium subangular blocky structure; slightly hard; friable, sticky and plastic; 1 cm wide 
cracks; 'few fine fibrous roots; violent effervescence moderately alkaline; pH 8.1, abrupt smooth boundary. 

C2Ca  130-145 cm --- Brownish yellow (10 YR 6/6 D) clay yellowish brown (10 YR 5/6 M); moderate medium 
subangular blocky structure; slightly hard, friable, sticky and plastic; very few, very fine fitaus roots; 
violent effervescence; moderately alkaline; pH 8.2. 

Range in characteristics: The thickness of the solum ranges from 85 to 110 cm. The estimated MAST is 26.0°C. 
MSST is 28.9°C and MWST is 21.5oC. Soil moisture regime is ustic. The A horizon is 15 to 20cm thick. The colour 
is in hue 10 YR value 3 to 4 and chroma 2. The texture is clay. The B horizon is 70 to 90 cm thick. Its colour is in 
hue 10 YR value 4 to 5 and chroma 2 to 4. The texture ranges from clay to silty clay. The colour of the C horizon is 
yellowish brown to brownish yellow in hue 10 YR, value 5 to 6 and chroma 4 to 6 with clay to silty clay texture. 

Competing series and their differentiae: Gadarwas series, which is also a Vertic Ustochrepts is non-calcareous. 

Drainage and permeability: Moderately well drained with moderate to moderately slow permeability. 

Use and vegetation: Mostly cultivated to sorghum, wheat, gram and pigeon pea; natural vegetation of Acacia and 
Zizyphus spp. 

Distribution and extant: It occurs extensively in Raison district. 

Type location: Village Pagnessar, Tehsil and District: Raison, Madhya Pradesh, 22°27' N, 78°44' E. 

Series proposed: National Bureau of Soil Survey and Land Use Planning, Regional Centre, Nagpur, 1981. 

Intarpretetions:These soils are deep to very deep and clayey. They have good water retention capacity. The 
productivity potential is medium to high. They respond to crop management and are productive to kharif crops. 
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Interpretative grouping:  

i. Land capability sub-class        - IIes 
ii. Irrigability sub-clas                 - 2sd 

iii. Productivity potential              - Medium 

 

Soil Series: Pagneshwar      Classification: Vertic Ustochrepts 
Location: Tehsil - Raisen, Dist - Raisen (M.P.) 
 

Horizon Depth 
(cm) 

Particle size class and its range of diameter (mm)
Total Sand

Sand Silt Clay 
Very 

Coarse 
(2.0-1.0) 

Coarse 
(1.0-0.5) 

Medium 
(0.5-
0.25) 

Fine 
(0.25-
0.1) 

Very 
fine 
(0.1-
0.05) 

Coarse 
fragment 

>2mm % of 
whole soil

Ap 0-20 20.9 30.6 48.5 - 1.3 2.6 3.4 13.6 - 
B2 20-57 22.9 28.0 49.1 - 1.4 1.7 2.7 16.9 - 
B3 57-94 22.5 26.9 50.6 - 1.6 2.7 2.9 15.3 - 

C1Ca 94-130 24.4 24.5 51.1 - 1.5 2.5 2.8 17.6 - 
C2Ca 130-135 19.9 26.6 53.5 - 1.4 2.6 3.0 12.9 - 

 
 

Horizon 
Organic 
Carbon 

(%) 

CaCO3 
(%) 

EC (1:2.5) 
H20 

mmhos/cm 

pH (1:2.5) 
H20 

Bulk 
Density 

Water retention Ratio
1/3 bar 

(%)
15 bar 

(%) 
CEC 
clay 

15 bar 
clay 

Ap 0.52 2.49 - 7.5 1.84 27.5 14.9 0.83 -
B2 0.48 2.49 - 7.6 1.87 28.2 20.2 0.79 -
B3 0.28 8.30 - 7.9 1.89 30.6 18.0 0.73 -

C1Ca 0.22 15.77 - 8.1 1.82 28.8 15.4 0.68 -
C2Ca 0.11 20.75 - 8.2 1.82 29.9 16.0 0.59 -

 
 

Horizon 
Extractable bases CEC 

NH4AC 
Base 

Saturation(%) 
Texture 

Ca Mg Na K Sum
Ap 25.2 10.20 0.58 0.45 36.43 40.20 91.0  
B2 24.0 9.20 0.62 0.52 34.34 38.70 86.0  
B3 25.6 8.60 0.66 0.50 35.36 36.72 96.0  

C1Ca 23.6 9.20 0.22 0.55 33.57 35.10 93.0  
C2Ca 20.4 8.80 0.80 0.55 30.55 31.70 98.0  
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  Soils of Raisen District (Madhya Pradesh) 

16. Padrai Series: 

The Padrai series is a member of the fine, montmorillonitic, hyperthermic family of Entic Chromusterts. Padrai soils 
have dark greyish brown to very dark greyish brown clayey A horizon followed by black clayey AC horizon. They 
occur on nearly level to very' gently sloping old flood plain piedmont plain at an elevation of 250 to 300 m above 
MSL in Raisen district, Madhya Pradesh. The climate is dry sub-humid with mean annual air temperature of 25.0°C 
and mean annual rainfall of 1209 mm. Principal associated soils are Chicklod series a Typic Chromusterts. 

Typifying pedon: Padrai clay - cultivated. 

Ap 0-16 cm --- Dark greyish brown (2.5 Y 4/2 D & M) clay, moderate medium subangular blocky structure; 
hard, fir, sticky and plastic; 2 to 3 cm wide cracks, few common roots, common fine pores; pH 7.4; clear 
smooth boundary. 

A12 16-S6 cm --- Dark grayish brown (2.5 Y 4/2 M) clay; moderate medium subangular blocky structure; hard, 
firm, sticky and plastic; few shining pressure feces ; 2 to 2.5 CM wide vertical cracks; few common roots; 
few fine pores; pH 7.6; diffuse smooth boundary. 

A13 56-87 cm --- Very dark greyish brown (2.5 Y 3.5/2 M) clay; strong coarse angular blocky structure with 
prominent intersecting slickensides; very firm, very sticky and very plastic; 1 cm wide vertical cracks; very 
few and very fine roots; pH 7.B; diffuse smooth boundary. 

AC 87-150 cm --- Black (5 Y 2.5/2 M) clay; strong coarse angular blocky structure with prominent intersecting 
slickensides; very hard, very firm, very sticky and very plastic; 5% coarse fragment, very fine, few roots 
very few fine pores; pH 7.9. 

Range in characteristics and remarks: The thickness of solum ranges from 100 to 120 cm. The estimated MAST 
is 26.0°C, MSST is 28.9°C and MWST is 21.5°C. The moisture regime is ustic; the colour of A horizon is in hue 2.5 
Y, value 4 and chroma The colour of AC horizon is in hue 5 Y, value 3 to 4 and chroma 2 to 3 for moist soils. The 
textura is clayey. The structure varies from moderato medium sub angular blocky to angular blocky with prominent 
intersecting slickensides below 60 cm; 1 to 3 cm wide vertical cracks are present. Many basaltic Lithorolicts and 
limo accretions are observed throughout the solum depth. 

Competing series and their differentiae: Marha which is very deep and noncalcareous an Entic Chromusterts. 

Drainage and permeability: Moderately well drained with moderate to moderately slow permeability. 

Use and vegetation: Cultivated to mixed rainfed pigeon pea, millets and sorghum in kharif season and wheat, gram 
and lentil in rabi season. Natural vegetation is mostly Acacia spp.  

Distribution and extent: It is distributed in Gohorganj tehsil and extensive in the adjoining tehsil areas in Raisen 
district of Madhya Pradesh. 

Type location: Village Padrai, Tehsil- Goharganj, district Raisen, Madhya Pradesh 23°02' N latitude 77°39' E 
longitude. 

Series proposed: National Bureau of Soil Survey and Land Use Planning, Regional Centre, Nagpur. 

Interpretation: Padrai soils are deep to very deep, clayey moderately well drained with moderately slow 
permeability. It has high shrink swell potential. 
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  Soils of Raisen District (Madhya Pradesh) 

Interpretative grouping:  

i. Land capability sub-class        - IIs 
ii. Irrigability sub-clas                 - 2sd 

iii. Productivity potential              - Medium 

 
Soil Series: Padrai      Classification: Entic Chromusterts 
Location: Tehsil - Goharganj, Dist - Raisen (M.P.) 
 

Horizon Depth 
(cm) 

Particle size class and its range of diameter (mm)
Coarse 

fragment 
>2mm % of 
whole soil 

Total Sand

Sand Silt Clay 
Very 

Coarse 
(2.0-1.0) 

Coarse 
(1.0-0.5) 

Medium 
(0.5-
0.25) 

Fine 
(0.25-
0.1) 

Very 
fine 
(0.1-
0.05) 

Ap 0-16 13.9 30.0 56.1 1.3 2.4 2.4 2.9 4.9 - 
A12 16-56 12.9 32.6 54.5 3.9 1.6 0.5 1.8 5.1 - 
A13 56-87 11.4 30.0 58.6 1.8 1.9 1.6 4.0 2.1 - 
A14 87-120 11.4 30.6 57.7 1.7 2.8 1.7 4.3 2.0 - 
Ac 120-150 12.0 31.2 56.8 4.6 1.7 1.3 1.9 2.5 - 

 
 

Horizon 
Organic 
Carbon 

(%) 

CaCO3 
(%) 

EC (1:2.5) 
H20 

mmhos/cm 

pH (1:2.5) 
H20 

Bulk 
Density 

Water retention Ratio
1/3 bar 

(%)
15 bar 

(%) 
CEC 
clay 

15 bar 
clay 

Ap 0.62 1.4 0.17 7.4 1.90 28.67 15.7 0.81 0.28
A12 0.53 1.3 0.19 7.6 1.97 28.3 15.7 0.84 0.29
A13 0.50 1.2 0.19 7.8 1.80 28.7 15.5 0.84 0.29
A14 0.49 1.0 0.20 7.9 1.80 28.0 14.0 0.80 0.25
Ac 0.48 1.0 0.20 7.9 - - - 0.82 -

 
 

Horizon 
Extractable bases CEC 

NH4AC 
Base 

Saturation(%) 
Texture 

Ca Mg Na K Sum
Ap 27.0 13.0 1.64 0.80 42.44 45.72 92.82 Clay 

A12 28.0 12.0 1.58 0.75 42.33 45.70 92.62 Clay 
A13 31.0 11.0 2.00 0.62 44.62 46.82 95.30 Clay 
A14 30.0 12.0 2.60 0.72 44.32 46.72 95.57 Clay 
Ac 31.0 11.0 2.00 0.62 44.62 46.60 95.75 Clay 
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  Soils of Raisen District (Madhya Pradesh) 

17. Gadarwas Series: 

The Gadarwas series is a member of the fine montmorillonitic, hyperthermic family of Vertic Ustochrepts. 
Gaderwas soils have dark brown to dark yellowish brown neutral clayey.A horizon and dark brown to very dark 
greyish brown natural alluvium and occur on gently to very gently sloping old flood plain at an elevation of 300 to 
320 m above MSL in Raisen district of Madhya Pradesh. The climate is dry sub-humid with mean annual rainfall of 
1209 mm and mean annual air temperature of 25.0°C. The principal associated soils are Pagneahwar, which also 
belong to Vertic Ustochrept. 

Typifying pedon: Gadarwas clay - cultivated. 

Ap 0-20 cm --- Brown to dark brown (10 YR 4/3 D) clay, very dark greyish brown (10 YR 3/2 M); moderate 
medium subangular blocky structure; hard, firm, sticky and plastic; common fine fibrous roots; 1 to 2 cm wide 
cracks; pH 7.0; clear- smooth boundary. 

B21 20-51 cm--- Very dark greyish brown (10 YR 3/2 M)clay,strong coarse sub-angular blocky pads with 
pressure faces; very hard; very firm; very sticky and very plastic; few fine fibrous roots; 1 to 2 cm wide 
cracks; sand pockets at places; pH 7.0; gradual smooth boundary.   

B22 51-81 cm --- Very dark gray to dark grayish brown (10 YR 3/1.5 M) clay; strong coarse sub-angular blocky 
peds with pressure faces; very hard; very firm, very sticky and very plastic; few fine fibrous roots; 1 cm wide 
cracks; sand pocket at places; pH 7.0; gradual smooth boundary. 

B3 81-116 cm --- Very dark grayish brown (10 YR 3/2 M) clay;strong coarse anguler blocky pods with 
pressure faces; very hard, very firm, very sticky and very plastic; very few very fine fibrous roots; 0.5 
cm wide cracks; pH 7.3; gradual smooth boundary. 

C 116-135 cm --- Very dark grayish brown (10 YR 3/2 M)clay; strong coarse angular blocky structure; very 
hard, very firm, very sticky and very plastic, very few, very fine fibrous roots; mildly alkaline; pH 7.4. 

Range in characteristics: The thickness of the solum ranges from 100 to 130 cm. The estimate MAST is 26.0°C, 
MSST is 28.9°C and MWST is 21.5°C. The soil moisture ragime is ustic. The A horizon is 15 to 20 cm thick. Its colour 
is in hus 10 YR value 3 to 4 and chroma 3. The texture is predominantly clay. The B horizon is 85 to 110 cm thick. Its 
colour is in hue 10YR, value 3 and chroma 1.5 to 2. The texture is clay. The structure ranges from subangular blocky to 
angular blocky throughout depth. 

Competing series and their differentiae: Pagneshwar series which is calcareous also a Vertic Ustochrepts. 

Drainage and permeability: Moderately well drained with moderate permeability. 

Use and vegetation: Cultivated to sorghum, pigeon pea, whaat and gram. Natural vegetation palas (Butea frondosa), 
babul (Acacia arabica), and bar (Zizyphus jujuba). 

Distribution and extent: It occurs extensively in Begamganj and Gairatganj tehsils of the district. 

Type location: Village- Gadarwea, Tehsil- Bareli, District Raisen, Madhya Pradesh, 23o36' N, 78°21' E. 

Series proposed: National Bureau of Soil Survey and Land Use Planning, Regional Centre, Nagpur, 1981. 

Interpretation: These soils are deep with high water-retention capacity. The productivity potential is medium 
to high. They respond to crop management and productive to kharif crops. 
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Interpretative grouping:  

i. Land capability sub-class        - IIes 
ii. Irrigability sub-clas                  - 2sd 

iii. Productivity potential               - High 

 

Soil Series: Gadarwas      Classification: Vertic Ustochrepts 
Location: Tehsil - Bareli, Dist - Raisen (M.P.) 
 

Horizon Depth 
(cm) 

Particle size class and its range of diameter (mm)
Total Sand

Sand Silt Clay 
Very 

Coarse 
(2.0-1.0) 

Coarse 
(1.0-0.5) 

Medium 
(0.5-
0.25) 

Fine 
(0.25-
0.1) 

Very 
fine 
(0.1-
0.05) 

Coarse 
fragment 

>2mm % of 
whole soil

Ap 0-20 27.9 21.6 50.5 - - 1.8 2.6 23.5 - 
B21 20-51 26.9 21.5 51.6 - - 2.1 2.4 22.4 - 
B22 51-81 24.9 22.9 52.2 - - 1.9 2.9 20.1 - 
B3 81-116 24.4 20.5 55.1 - - 2.0 2.8 19.6 - 
C 116-135 18.7 25.5 55.6 - - 2.1 2.7 14.1 -

 
 

Horizon 
Organic 
Carbon 

(%) 

CaCO3 
(%) 

EC (1:2.5) 
H20 

mmhos/cm 

pH (1:2.5) 
H20 

Bulk 
Density 

Water retention Ratio
1/3 bar 

(%)
15 bar 

(%) 
CEC 
clay 

15 bar 
clay 

Ap 0.85 - - 7.0 1.73 28.3 16.3 0.79 -
B21 0.46 - - 7.0 1.72 28.3 16.0 0.80 -
B22 0.41 - - 7.0 1.72 31.2 16.9 0.84 -
B3 0.40 - - 7.3 1.77 32.0 16.9 0.80 -
C 0.52 - - 7.4 1.73 32.8 17.1 0.81 -

 
 

Horizon 
Extractable bases CEC 

NH4AC 
Base 

Saturation(%) 
Texture 

Ca Mg Na K Sum
Ap 27.5 8.0 0.56 0.25 36.3 40.0 88  
B21 29.0 8.5 0.60 0.25 38.4 41.3 93  
B22 31.0 8.0 0.58 0.27 39.9 43.9 89  
B3 30.2 9.0 0.58 0.27 38.1 43.8 85  
C 30.0 9.5 0.60 0.27 40.4 44.9 88  
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  Soils of Raisen District (Madhya Pradesh) 

18. Ketogaon Series: 

Ketogaon series is a member of the very fine montmorillonitic, hyperthermic, family of Vertic Ustochrepts. 
Ketogaon soils have greyish brown to dark greyish brown mildly alkaline clay A horizon, grading to dark grayish 
brown to brown mildly alkaline clay B horizon to dark yellowish brown mildly alkaline silty clay to clay C horizon 
developed over basaltic alluvium. They occur on gently sloping dissected flood plain at an elevation of 300 to 330 
m above MSL in Raison district of Madhya Pradesh. The climate is dry sub-humid with mean annual air 
temperature of 25.0oC and mean annual rainfall of 1209 mm. The principal associated soils are Patai and Chicklod 
which are Typic Ustochrepts and Typic Chromustarts, respectively. 

Typifying pedon: Ketogaon clay — cultivated. 

Ap 0-23 cm --- Brown (10 YR S/3 D) clay; dark grey brown(10 YR 4/2 M); strong medium subangular blocky 
structure; hard very firm; very sticky and plastic; 1 to 2 cm wide cracks; very fine common roots,slightly 
effervescent; pH 7.2; diffuse smooth boundary. 

B1 23-59 cm --- Dark greyiah brown (10 YR 4/2 D & M) clay; strong coarse sub-angular blocky structure; 
very hard, very fine, very sticky and very plastic, 1 to 1.5 cm wide cracks and pressure faces; fine to 
medium few to many roots; slightly effervescent; pH 7.2; diffuse smooth boundary. 

B2 59..87 cm --- Brown (10 YR 4/3 D) clay, dark grey brown(10 YR 4/2 M), strong coarse angular blocky 
structure, very hard, very firm, very sticky and very plastic; pressure faces; 1 cm wide cracks; coarse few 
roots: slightly effervescent; pH 7.5; gradual smooth boundary. 

C 87-140 cm --- Yellowish brown (10 YR 5/4 D) clay,brown (10 YR 4/3 M), strong coarse angular 
blockystructure; very hard, very firm, very sticky and plastic; fine few roots; strong effervescence; pH 
7.7. 

Range in characteristics: The thickness of the soil solumranges from 80 to 130 cm.The estimated MAST is 
26.0°C, MSST is 28.9°C and MWST is 21.5oC. The soil colour of A horizon is in hue 10 YR, value 4 to 6 for dry 
and 3 to 4 for moist soil and chroma 2 to 4 for both dry and moist soil. The texture is clay. The structure verying 
from strong medium to strong coarse subangular blocky. Effective rooting depth extands upto 100 cm. 

Competing series and their differentiae: Saunter soil is the competing series a Vertic Ustochrepts. 

Drainage and permeability:  Moderately well drained with slow permeability. 

Use and vegetation: Cultivated for mixed rainfed crops like pigeon pea, sorghum in kharif and gram 
under rebi season. 

Natural vegetation; Babul (Acacia Arabica), ber (Zizyphus jujuba),neem(Azadirachta indica) and teak (Tectona 
grandis) are common. 

Distribution and extent: These soils occur in Udaipura tehsil and extensively in other tehsils of Raisen 
district Madhya Pradesh. 

Type of location: Village- Ketogaon, Taluka- Udaipura, district- Raisen, Madhya Pradesh, 22°59' N, 78°25' E. 

Series proposed: tional Bureau of Soil Survey and Land Use Planning, Ragional Centre, Nagpur. 

Interpretation: Kotogeon soils are very deep, clayey, slightly calcareous and with high water retention 
capacity. 
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  Soils of Raisen District (Madhya Pradesh) 

Interpretative grouping:  

i. Land capability sub-class        - IIIes 
ii. Irrigability sub-clas                  - 3s 

iii. Productivity potential               - Medium 

 

Soil Series: Ketogaon      Classification: VerticUstochrepts 
Location: Tehsil - Udaipura, Dist - Raisen (M.P.) 
 

Horizon Depth 
(cm) 

Particle size class and its range of diameter (mm)
Total Sand

Sand Silt Clay 
Very 

Coarse 
(2.0-1.0) 

Coarse 
(1.0-0.5) 

Medium 
(0.5-
0.25) 

Fine 
(0.25-
0.1) 

Very 
fine 
(0.1-
0.05) 

Coarse 
fragment 

>2mm % of 
whole soil

Ap 0-23 7.0 34.0 59.0 1.2 0.3 0.8 1.2 3.5 - 
B1 23-59 7.0 27.0 66.0 1.3 0.4 1.2 1.6 2.5 2 
B2 59-87 7.0 27.0 65.0 5.0 0.5 0.6 0.6 1.0 2 
C 87-140 7.0 30.0 62.5 5.2 1.0 0.5 0.3 0.5 4 

 
 

Horizon 
Organic 
Carbon 

(%) 

CaCO3 
(%) 

EC (1:2.5) 
H20 

mmhos/cm 

pH (1:2.5) 
H20 

Bulk 
Density 

Water retention Ratio
1/3 bar 

(%)
15 bar 

(%) 
CEC 
clay 

15 bar 
clay 

Ap 0.41 2.1 0.35 7.2 7.72 33.7 .222 0.81 0.38
B1 0.88 1.8 0.35 7.2 1.79 37.6 24.5 0.73 0.37
B2 0.27 1.7 0.39 7.5 1.89 40.4 25.0 0.72 0.39
C 0.24 2.3 0.31 7.7 1.86 40.2 25.0 0.79 0.40

 
 

Horizon 
Extractable bases CEC 

NH4AC 
Base 

Saturation(%) 
Texture 

Ca Mg Na K Sum
Ap 31.2 12.3 1.0 1.2 45.7 48.0 95 Clay 
B1 30.8 12.4 1.0 1.1 45.3 48.2 94 Clay 
B2 29.2 14.2 1.0 1.1 45.5 47.0 97 Clay 
C 27.8 15.6 1.0 1.1 45.5 49.2 93 Clay 
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  Soils of Raisen District (Madhya Pradesh) 

19. Patai Series: 

Patai series is a member of fine, mixed, hyperthermic family of Typic Ustochrepts. Patai soils have yellowish brown, 
clay loam A horizon and yellowish brown to dark yellowish brown silty loam to silty clay loam B horizon. They 
have developed over alluvium and occur on dissected flood plains of Narmada river at an elevation of 225 to 250 m 
above MSL. The climate is dry sub humid with mean annual air temperature of 25.0°C and mean, annual rainfall of 
1209 mm. The principal associated soils are Ketogaon a Vertic Ustochrepts. 

Typifying pedon: Patai clay loam - occasionally cultivated. 

Ap 0-22 cm --- Yellowish brown (10 YR 4.5/6 D),silty clay darkyellowish brown (10 YR 4/4 M); weak 
madium subangular blocky structure; slightly hard; friable, sticky and plastic; strong effervescence; few 
line concretions; many fine roots; pH 7.5; gradual smooth boundary. 

B1 22-63 cm --- Dark yellowish brown (10 YR 4/4 M) siltyclay; weak medium subangular blocky structure; 
slightly hard, friable, sticky and plastic; strong effervescence; few fine lime concretions; common fine 
roots; pH 7.6; gradual smooth boundary. 

B21 63-100 cm --- Dark yallowish brown (10 YR 4/4 M) siltyclay; moderate medium subangular blocky 
structure; slightly hard slightly firm, sticky and plastic; few lime concretions; strong effervescence; very 
few, very fine roots; pH 7.8; diffused smooth boundary. 

B22 100-145 cm --- Dark yellowish brown (10 YR 4/4 M) siltyclay; moderate medium sub-angular blocky 
structure; slightly hard, friable, sticky and plastic; few lime concretions; violent effervescence; very few, 
very fine roots; pH 7.9. 

Range of characteristics: Solum is more than 100 cm thick. The estimated MAST is 26.0°C, MSST is 28.9°C and 
MWST is 21.0°C. Moisture regime is ustic and moisture control section is dry for more than 90 days in a year, A 
horizon 17 to 25 cm thick. Colour of A horizon is in hue 10 YR, value between 4 and 5 and chroma 2 to 4. Colour of 
B horizon is in hue 10YR, value varies from 4 to 5 and chroma ranges from 3 to 5. Structure of B horizon is 
subangular blocky, few lime concretions are present throughout the profile. 

Competing series and their differentiae: The competing series is Ketogaon, which is Vertic Ustochrepts. 

Drainage and Permeability: Well drained with moderate permeability: 

Use and vegetation:Occasionally cultivated for rainfed sorghum pigeon pea and gram otherwise remain under 
grassland. 

Distribution and extent: Extensive extent in Udaipura, and Bareli tehsil of Raisen district, Madhya Pradesh: 

Type location: Village- Patai Tehsil- Udaipura, district Raisen, Madhya Pradesh, 23°02' N, 78°39'E. 

Series proposed: National Bureau of Soil Survey and Land Use Planning, Regional Centre, Nagpur. 

Interpretation: Patai soils are deep to very deep, well drained and calcareous in nature. Sometimes it is affected by 
floods. 

Interpretative grouping:  

i. Land capability sub-class        - IIIes 
ii. Irrigability sub-clas                  - 3st 

iii. Productivity potential               - Medium 
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  Soils of Raisen District (Madhya Pradesh) 

Soil Series: Patai       Classification: TypicUstochrepts 
Location: Tehsil - Udaipura, Dist - Raisen (M.P.) 
 

Horizon Depth 
(cm) 

Particle size class and its range of diameter (mm)
Total Sand

Sand Silt Clay 
Very 

Coarse 
(2.0-1.0) 

Coarse 
(1.0-0.5) 

Medium 
(0.5-
0.25) 

Fine 
(0.25-
0.1) 

Very 
fine 
(0.1-
0.05) 

Coarse 
fragment 

>2mm % of 
whole soil

Ap 0-22 9.5 42.4 48.1 0.9 0.8 0.6 0.7 6.5 - 
B1 22-63 9.0 41.4 49.6 0.7 0.8 0.5 1.0 6.0 - 

B21 63-100 8.0 40.4 51.6 0.6 0.4 0.5 0.5 6.0 - 
B22 100-145 9.5 41.0 49.5 1.1 0.9 0.9 0.6 6.0 - 

 
 

Horizon 
Organic 
Carbon 

(%) 

CaCO3 
(%) 

EC (1:2.5) 
H20 

mmhos/cm 

pH (1:2.5) 
H20 

Bulk 
Density 

Water retention Ratio
1/3 bar 

(%)
15 bar 

(%) 
CEC 
clay 

15 bar 
clay 

Ap 0.38 5.6 0.17 7.5 1.91 28.87 15.2 0.79 0.27
B1 0.20 6.0 0.18 7.6 1.80 30.0 15.7 0.79 0.28
B21 0.15 7.0 0.19 7.8 1.79 31.2 16.6 0.75 0.29
B22 0.15 7.8 0.20 7.9 1.79 32.18 16.8 0.78 0.28

 
 

Horizon 
Extractable bases CEC 

NH4AC 
Base 

Saturation(%) 
Texture 

Ca Mg Na K Sum
Ap 25.0 9.5 1.38 0.57 36.0 38.10 94.48 Silty Clay
B1 27.0 9.0 1.44 0.50 37.94 39.40 96.29 Silty Clay

B21 27.0 9.5 1.64 0.47 37.16 39.10 95.03 Silty Clay
B22 26.5 9.0 1.34 0.45 37.29 38.70 96.35 Silty Clay
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