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FOREWORD

Benchmark soils is an emerging central concept in the transfer of agro-
technologies being developed by various research institutes and agricultural
universities. This involves identification of Typical soils in different
environmental  setting; their extent learned through  mapping; their
characterisation resulting from detailed investigation and, collection of
appropriate supporting data regarding their crop yield and performance.
Once the Benchmark soils are identified, agronomic experiments and their
results from the farms can be transferred to areas having similar soils

through soil taxa which act as wheels of technology transfer.

It is heartening to note that the National Bureau of Soil Survey and
Land Use Planning (ICAR), Nagpur is bringing out a publication 'Benchmark
Swell-Shrink Soils of India - morphology, characteristics and classification'.
Appropriately, the issue of this publication coincides with the International
Workshop on Swell-Shrink Soils being held at Nagpur during
October 24-31, 1988. | am sure the information contained in this publication
will be utilised by agronomists, planners, students and extension workers
for academic as well as applied use and most importantly for developing
rational land use plans for the swellsshrink soils region of India.

N QS @rm[éimt

N.S. RANDHAWA
Director General, ICAR &
Secretary, Govt. of India, DARE



PREFACE

Ever since the publication of 'Benchmark Soils of India' by National
Bureau of Soil Survey and Land Use Planning in 1982 there has been a strong
desire to bring out similar publications for Benchmark soils of different regions
of the country. Setting up of the Vertisol Network at the Bureau 1n 1987,
gave a thrust to this idea and the scientists of the Bureau took up the
challenge to bring out a publication on the Benchmark Swell-Shrink Soils of

India.

This has been achieved through collection and compilation of data
for 33 Benchmark Swell-Shrink soils, covering extensive areas and [or occupying
key position in Soil Taxonomy/Classification to provide a scientific base for
rational land use planning of this region, where the agricultural potential is
yet to be fully realised. It may not be out of place to mention that this
is not an exhaustive compilation of all kinds of swell-shrink soils of India,

but the first attempt for some extensive soil types of the region.

The NBSS&LUP plans to bring out similar publications for each
State through its network of Soil Resource Mapping programme being carried
out in different states in the near future. ! do realize that this publication
might be suffering from certain shortcomings, like incomplete analytical data
for some pedons, yet it is a step forward in as much as basic information

has been compiled and brought out in the present form.

I take this opportunity to express deep sense of gratitude to all
the Soil Survey Staff of State and Central Organizations and the Scientists
of the NBSSLUP who were associated in bringing out this publication. It is
hoped that this publication will be of great value to different land-user agencies

and scientists engaged in soil studies and their field applications especially

Jooe SEHGAL

: Director
National Bureau of Soil Survey

snd Land Use Planning (ICAR)
Nagpur

the areas of swell-shrink soils.



ACKNOWLEDGEMENTS

The publication is the result of collective efforts of a number of persons
engaged in National Bureau of Soil Survey and Land Use Planning, Nagpur. It
includes the scientists and other technical and administrative staff of the

headquarters and the Regional Centre, Nagpur.

We are thankful to Dr. L.R. Hirekerur, Senior Scientist, for his healthy
suggestions , encouragement and providing necessary information on crop yield.
We express our gratitude to Shri H.S. Shankaranarayana for his painstaking efforts
in correlation of some soil series which have been .included in this manuscript.
The authors are highly thankful to Dr. S.B. Deshpande for his valuable suggestions
in the selection of some benchmark soils. We are grateful to Shri R.M. Pofali
for providing us the geomorphic information related to different soil series. We
are also grateful to Shri J.C. Bhattacharjee, Consultant, ICRISAT for his

encouragement and suggestions.

We wish to place on record our sincere thanks to Shri S.C. Yadav and Shri
W.V. Bankar for providing crop performance data on different series. Thanks are
also due to Shri S.N. Deshmukh, Dr. K.S. Gajbhiye, Shri R.K. Batta, Dr. D.K. Pal
and Dr. J.P. Sharma for their help and cooperation.

We are grateful to Shri A.M.P. Singh and Shri Arun Chaturvedi for their
cooperation and help in cartographic work. Thanks are also due to S/Shri S.R.
Mundle, L.S. Bahilani, R.G. Sutkar, Nagaraja Raoy N.M. Ramteke, S.A. Tirpude and
T. Banik for tracing of map and figures. The assistance rendered by S/Shri T.S.
Moraskole, S.J. Talmale, G.S. Todsam and S.W. Boradkar is duly acknowledged.

The help rendered by Shri Y.M. Patil, Documentation Officer and his staff

is duly acknowledged.

The assistance rendered in typing the manuscript by S/Shri C.K. Kharche,
A.M. Kosare and S.P. Awale and Miss R.B. Mendhekar and Mrs S.K. Hayat is

acknowledged.

Last but not the least, we are indebted to all others who have directly or
indirectly cooperated to bring out this publication.



CONTENTS

INTRODUCTION

GEOGRAPHIC SETTING e . o

2.1 Climate

2.2 Vegetation - . . 2
2:3 Geology e = o

2.4 Landscape

2.5 Distribution

MORPHOLOGY AND CHARACTERIZATION

3:1 Morphology e o e -
3.2 Physical and Chemical Characteristics .. s

PEDOGENESIS AND CLASSIFICATION - CONSIDERATIONS

4.1 Pedogenesis

4.2 Classifications

SOILS .. A = r v a ¥
5l General

5.2 Benchmark Soils - Description

Chambal series ..

Marha series

Jamra series v o e T
Sundra series

Golana series .. ox .

Haldar series

Jalalpur series

® NP o s N

Saroi series

Page

o W w

o O O

10

10
12

16

16
17

i9

19
24
25
29
33
37
42
46

55



9.
10.
1.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25,
26.
27.
28.
29.
30.
31.
32.
33.

REFERENCES

Saunther series ..

Kheri series
Arang series
Sisodara series
Linga series

Kirnapur series ..

Jambha series
Karla series
Aroli series
Bhola series
Semla series
Otur series

Nimone series

Dholwad series ..

Barsi series

Kasireddipalli series

Kadirabad series

Kagalgomb series

Raichur series

Achmatti series ..
Hugaluru series ..

Hungund series ..

Teligi series

Coimbatore series
Kalathur series ..

60
64
68
72
76
80
84
89
93
97
101
105
110
115
120
124
128
132
136
140
144
148
152
156
160

164



Table 1

Table 2
Table 3
Table 4

Table 5

Table 6

Table 7

LIST OF TABLES

Climatic data of some important stations

Parent materials for development of Vertisols
Global distributions of Vertisols and associated soils
Distribution of Vertisols and associated soils in India

Ranges in characteristics of Vertisols and vertic
subgroups in India

Distribution of Benchmark swell-shrink soils in
different agroclimatic regions in India

Some salient characteristics of the soil series

Page

13

20

21



Fig.

Fig.

Fig.

Fig.

N

LIST OF FIGURES

Worldwide distribution of Vertisols
Vertisols and associated soils in india

Mechanism of pedoturbation forming gilgai’
slickensides in Vertisois

Location of Benchmark swell-shrink soils of India

micro-relief

and



Cheap, 1

INTRODUCTION

Swell-Shrink Soils are those soils that show striking swell-shrink
phenomena in their morphology. In the array of these soils, Vertisols indicate
the central concept showing the evidence of pedoturbation. The intergrades

of Vertic inceptisols and Entisols show aberrant characteristics of Vertisols.

The typical Vertisols in India are deep, usually calcareous, dark in colour
with low chroma, high in clay content, low in organic matter content, high
in cation exchange capacity, sticky and plastic and high in shrink-sweli
potential. They are relatively homogeneous in their morphclogy as compared
to other soil groups ;they lack distinct or prominent horizonation (Dudal and
Bramao, 1965). However, recent studies indicate that such soils have 3
distinct horizons based on their striking structural profile viz. self-mulching

surface, blocky/prismatic s.ubsurface and a typical wedge-shaped subsoil.

While the Vertisols occupy the lower topographic positions, their geogra-
phically associated soils occur on comparatively higher positions on slopes.
The chmatlc setting of these soils _ranges from spmnrdnd to sub-humid tropics
characterlsed by hot and dry summer ‘and falrly dry and mild wmters

intervened by short period -of summer monsoon ramfall

Vertisols and _their geograbhically associated soils (Vertic intergfades
of Inceptisols and Entisols) are widely - distributed and occupy abouf 271.4
million hectares of Iand area in the world (BIokhuns, 1981; NBSS Staff 1988).
In_India, such . soils oecur in the pemnsular region and occupy about
70 m ha, constituting _21.4' per cent of the total geographic area of the
country (NBSS Staff, 1988). The soils are very deep to shallow, dark coloured
cracking clays; dominéntly smectitic in clay mineralology with a characteristics
swell-shrink potential while Vertisols have unique structure profile (Sehgal
and Bhattact.fj%, 1988). They are generally fertile with high production
potential and can contribute significantly in increasing the food production
in the eountry.
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A knowledge of the kinds and distribution of soils is necessary for
proper appraisal of their productivity potential and their rational use. It
is also necessary to relate the information on crop requirements to units
delineated on the soil map for agrotechnology transfer. It is in this context,
that the concept of Benchmark soils assumes added significance.

The Benchmark soil concept helps to provide a base for research on
soils, water management and crop responses; design experiments to ascertain
crop responses as per variables in the soil series - which may help in
predicting crop performance and pinpoint the type location for such soil series

and provide informations to classify these soils and carry out future studies.

The idea of the preparation of a Benchmark publication on the swell-
shrink soils of India was conceived in the early part of 1988, in order to
focus attention on the extent, location, limitations and the placement of
such soils in the systems of Soil Taxonomy. It was thought appropriate to
bring out this publication on the occasion of the International Workshop on
Swell-Shrink Soils to be held in October, 1988 at Nagpur.

Keeping this in view, information on the Benchmark Swell-Shrink Soils
was collected from different sources, namely the Benchmark Soils of India
(Murthy, et “al. Ed., 1982), Soil Survey Reports of the National Bureau of
Soil Survey and Land Use Planning and soil series identified and mapped
by various State Soil Survey agencies and correlated by Soil Correlation
Committees from different regions of the country. The criteria used for

including a soil series in the Benchmark category are

i) a soil occupying a key interpretative position in Soil Taxonomy,
ii) a soil covering a large area, and

iii) a soil typical of a particular area.



Char 2

GEOGRAPHIC SETTING

2.1 CLIMATE

In the formation of Black Soils of India, among the other factors,
the peculiar monsoonic climate of India giving rise to alternate aridity
and humidity must have had a preponderate share. The climate of the black
soil region ranges from hot and semi-arid parts of Rajasthan in west to
hot and sub-humid in the southern tip of India (Raychaudhuri et al., 1963).
The mean annual temperature ranges from 24 to 30O C. The climate is
generally hot and dry in summer and mild in winter. Table 1. shows the
climatic data for a few selected stations in different climatic belts of this
region. Monsoon showers are received mostly during June to September,
which extend upto December in the southern part of the country. The
distribution of rainfall is generally erratic, ranging from 500 to 600 mm
in arid, 600 to less than 1000 mm in semi-arid and 1000 to 1500 mm in
the sub-humid parts of the country (Murthy et al., 1982).

The main feature about the climate is the seasonality of rainfall
allowing for annual wetting and drying of the solum leading to many unique
physical properties typical of Vertisols. The seasonality also results in a
particular weathering regime, associated with montmorillonite synthesis
(Ahmad, 1983). The annual changes of precipitation and temperature should
be such as to encourage weathering for some time of the year during the
wet season, and for accumulation of basic cations in the dry seasons
(Crompton, 1967).

In a nutshell, the climatic patterns for the Vertisols and associated
soils are : the well expressed hot and dry summer, dry and mild winters
and a well pronounced short duration monsoon rainfall period (June to
September).



Table 1. Climatic data of some impontant stations

Arid Senii-arid Sub-humid (dry) Sub-humid

Climatic particulars v {moist)

Anant- Rajkot Ahmed- Tiruchirapalli Nizamabad| Bhopal Jabalpur

pur nagar

(14%14'N) | (22°18'N) | (19905'N) | (10°46'N) (18240'N) [P 17'N) | 2P 10'N)
Annual mean rainfall(mm) 562.3 673.8 677.3 867.6 1086.1 1208.9 1447.5
Annual mean
temperature (TC) 27.6 26.8 25.3 28.9 27.0 25.0 25.2
Maximum sumrger
temperature (TC) 38.39 39.41 39.40 37.0 39.4 38.4 39.42
Minimum winter )
temperature (TC) 17.18 19.20 131.14 21.0 14.15 10.11 9.10
Average minimum
temperature (TC) 33.3 33.9 32.0 33.7 33.1 31.5 32.1
Percentage of evapotrans-
piration covered by
rainfall 30 30 42 41 68 77 103
Number of dry months 11 10 6 9 4 4 3
Number of humid months 0 1 2 2 3 3 3
Humidity Index (lh) 0 0 0 0 13.6 27.0 46.9
Aridity Index (la) 69.7 68.6 57.2 56.4 45.3 49.9 43.5
Moisture Index (Im) -69.7 -68.6 -57.2 -56.4 -31.7 -22.1 3.3

Source : Murthy et al., 1982




2.2 VEGETATION

The vegetation of uncultivated dark clay soils is mostly grassland, both
in the tropical and subtropical areas. It seems possible that the original
climax vegetation in many areas was of forest which has been obliterated
by man's activities (Dudal and Bramao, 1965). Due to the. relatively high
temperature and a marked dry season in the Vertisol landscape, the present
natural vegetation is tropical dry deciduous and tropical thorny forest
interspersed with grasses. In general, there is an open type of vegetation
in the higher topographic situations viz., table-land and pediment. Specific
natural vegetation includes Butea frondosa, Dallengia Latifolia, Azadirachta
indica, Tectona grandis, Teaminalia tomentosa and Acacia AP Piedmont
plain and flood plain are mostly cultivated. However, thorny biotic species
are not uncommon. The noiimaj crop husbandry consists of dryland farming
which includes crops such as sorghum, cotton, pearl millet, pigeon pea,
groundnut, soybean and safflower. In the areas receiving irrigation, wheat,
sugarcane and paddy are grown. Orchards of citrus, banana and mango are

also common in these areas.
2.3 GEOLOGY

Parent materials which are basic in nature, containing high proportions’
of alkaline earths are responsible for the development of Vertisols and
associated soils of Vertic subgroups. In the Indian context, Deccan trap,
an extensive volcanic formation of basaltic rocks is the main parent material
for the black soils. The term trap is applied to different kind of rocks but
in this case, it is used as a Swedish word meaning stairs or slopes in view
of the usual step-like aspect of the weathered hills of the basalt which are
a common feature of the Deccan plateau. The Deccan basalts are singularly
uniform. The most common rock is a normal augite-basalt of mean specific
gravity 2.82. The most common colour of the rock is greyish-green with
lighter or deeper shades. The bulk of the rock is composed of a fine-grained

mixture or groundmass of feldspar and augite. The age of the Deccan trap
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is considered to be from the Cretaceous Period (based on external evidence),
the trap themselves being unfdssiliferous and do not provide conclusive

evidence of their age (Raychaudhuri et al., 1963).

Although the most characteristic Black Cotton Soils are found around
the volcanic plateau of the Deccan trap, its area is not limited by the
boundary of the Deccan trap formation. These soils are also observed over
the surrounding granitic and gneissic formations, and Vindhyan or Cuddapah
sandstones and slates. Large tracts of Black Soil are formed in alluvium

derived from the Deccan trap.

Murthy et al. (1982) have reviewed the parent materials on which the
Vertisols and associated soils of Vertic Subgroups could have possibly
formed (Table 2).

2.4 LANDSCAPE

Vertisols occur at elevations ranging from the sea level to 2,200 m,
above the mean sea level (MSL), with the majority occurring below 300 m
(Dudal and Bramao, 1965). Most of the Black Cotton Soils, occurring in
the Deccan plateau, are generally ‘situated between 300 to 600 m above
MSL (Raychaudhuri et al., 1963).

By and large, the Vertisols occur in the regions that have limited local
differences in elevation. Generally the topography is undulating to level,
though it may be rolling at places. Land surfaces in the Deccan plateau
consist of low ridges with broad crests separated by wide shallow valleys.

In such landscape, Vertisols blanket the region.

It has been observed that these soils rarely occur in hilly landscape
and are generally observed on the smoothest and lowest positions of
toposequences having slopes not exceeding 5 per cent. The Black Soils as

a whole are characterised by gentle slopes and mild relief (Dudal and Bramao,

1965).
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Table 2. Parent matenials forn development of Vertisols

Reference

Particulars of
parent material

Inferences

Dudal and Bramao
(1965)

Bal (1935); Wadia
(1945); Basu and
Sirur (1938)

Hosking (1935);
Simonson (1954)

Ramaiah and.
Raghavendrachar
(1936)

Tamhane and Sen
(1954)

Parthasarathy (1959)

Kalbande and
Swamynatha (1976)

Bhattacharjee, Landey
and Kalbande (1979)
(Unpublished)

Basalt, shales, limestone,
volcanic rocks, tuffs,
basic metamorphic
rocks, alluvium (fluvial
and marine) “olluvium
basic in nature

Basalt (Deccan trap)

Limestone, shales, cal-
careous clay

Materials rich in soda
lime feldspar

Dharwar schists basalt
and norites

Calcium gneiss

Hornblende granulite,
calcic gneiss, grani-
tised schist and chorite
schist

Marine alluvium and
coastal alluvium

Common parent mater-
ials develop black
soils

Dominant parent
materials

Responsible for the
formation of Vertisols

Responsible for the
formation of Vertisols
and associated soils,
while potash feldspar
gives rise to red soils
under similar climate
and land form

Responsible for'the
formation on black
soils

Gives rise to black soils,
while Orthoclase feld-
spar and hornblende
give rise to red soils

Responsihle  for the
formation of Vertisols
and associated soils

Responsible for the deve-
lopment of Vertisols
and associated soils

Source :

Murthy et al., 1982



2.5 DISTRIBUTION

Vertisols and associated soils occur in all the five continents. They
have very wide geographical distribution which ranges from 4508 to 450N
latitude (Dudal and Bromao, 1965). The largest expanses of such soils occur

in Africa, Australia, Asia and Far East (mainly India) (Table 3, Fig. 1).

Table 3. Glolal distrilution of Veatisols and associated s0ils

Region . Area in
‘ million ha
Africa (dominantly northern strip from west to east 105
below Sahara desert)

Asia and Far East (mainly India) 58 (70.3)
Austraiia 48
Latin America 200
North America (essentially southern USA) 10
Near and Middle East 5.7
Europe (widely scattered) 5.4

Total 259.1 (271.4)*
Source : Blokhuis, 1982

* Area in view of Latest Map (NBSS Staff, 1988)

In India, Vertisols and associated soils (Fig. 2) are mostly encountered in
Peninsular region between 8% 45' and 26°0' N latitude, and 68° 0' and
83045' E longitude, covering an area of about 70 million hectare, constituting
approximately 21.4 per cent of the total geographical area of the country
(NBSS Staff, 1988)**. They are dominantly observed in the states of
Maharashtra, Madhya Pradesh, Gujarat, Andhra Pradesh, Karnataka, Tamil
Nadu, Rajasthan, and Uttar Pradesh. The Statewise distribution of these
soils is given in Table 4. Maharashtra and Madhya Pradesh share




B3 Dominant 30-100%
Associates 20- 30%

Inclusions 5- 10% s

Worldwide distribution of vertisols (adopted from FAO Unesco Soil Map of the world 1971-79) courtesy of ILRI



wic najor portion of such soils, which account for 7.4 and 6.4 per cent

of the total geographical area of the country.

Table 4. Distribution of Vertisols and associated s0ils in India

State Total area under Area under Vertiso:z and associated
Vertisols and soils expressed as
associated soils % of gross % of total
(million ha.) Vertisols & geographical area
associated of the Country
soils
Maharashtra 24.2 34.3 7.4
Madhya Pradesh 21:2 30.2 6.4
Gujarat 4.9 0. 1.5
Andhra Pradesh 9.4 13.4 2.9
Karnataka 5.8 8.0 1.8
Tamil Nadu 2.6 4.0 0.8
Rajasthan 1.1 155 0.3
Uttar Pradesh 11 1.6 - 0.3

Source : NBSS Staff, 1988

Of the 21.4 per cent area under swell-shrink soils, the area under
different soil orders is as follows :

e VERTISOLS 8.0 % )

e INCEPTISOLS 8.6 % ; 21.4 % of the total geographical
e ENTISOLS 4.4 % ) area of the country.

e ALFISOLS 0.4 % ;
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MORPHOLOGY AND CHARACTERIZATION

3.1 MORPHOLOGY

The Vertisols in India are dark in colour, generally calcareous, low
in organic matter, high in clay content , high in cation exchange capacity
and base saturation. They are sticky and plastic and have high swell-shrink
potential. The soils are relatively homogeneous in their morphology.
Although, horizonation is not distinct, yet 3 horizons may be identified
namely self mulching surface, blocky subsurface and wedge shaped subsoil
which are related to processes of soil development. Thus , the study of
morphology provides an index for identifying the genetic processes attributing
to unique properties of the soils.

These soils are characterised by the cyclic A1 horizon of varying
thickness with micro-knolls and micro-depressions resulting in a typical
micro-relief = pattern which grade to a wedge-shaped structure horizons.
The associated soils of Vertic  subgroups generally show A-(B)-C profiles
(Landey et al., 1982; Murthy et al., 1982). Baséd on the several pedons
studied by the Soil Survey Staff of the Central, State and other agencies,
the morphological characteristics of the Black Cotton (Swell-Shrink) soils

are summarised as follows.

The depth of such soils vary from shallow to very deep. Raychaudhuri
et. al. (1963) and Srinivasan et al. (1969) have grouped the black soils into
shallow (less than 30 cm), medium (30 to 100 cm) and deep (more than
100 cm); the depth of shallow soils has been modified to 50 cm (Sehgal
et al.,, 1987). In Vertisols and associated vertic intergrades, the minimum
.depth requirement is more than 50 cm (Soil Survey Staff, 1975). In India,
the Vertisols are not observed in soils having less than 80 cm depth; the

Vertic intergrades are however, observed even in shallow profiles.



According to Simonson (1954) a slow and steady churning process within
the pedon inhibits the process of horizon differentiation. The size of the
pedon synchronizes with the linear frequency of micro-knoll (puff) and
micro-depression (shelf) of gilgai microrelief (Bartelli, 1971; Bhattacharjee
et al.,, 1977). The distinction between the adjacent horizons in swell-shrink
soils, indicating contrast, has been generally recognised as. clear and gradual

with smooth and wavy boundary (Landey et al., 1982).

The swell-shrink soils, in general, have dark coloured surface horizons.
The dark colour appears to be due to the organic matter, associated with
‘the very fine clay (Dudus and Pawluk, 1969). aboratory experiments have
shown that the black colour formation is an intrinsic property of the specific
clay mineral which fixes the humus in a certain proportion to form the
clay-humus complex which imparts black colours to these soil. The difference
in organic matter status, however, does not find any relation with soil colour.
It is likely that the presence of iron and manganese oxide in combination
with the organic complex may impart dark. colour in these soils. Srinivasan
et al. (1969) and Sehgal and Bhattacharjee (1988) proposed the designation
of structural B horizon as Bv horizon to highlight the vertic properties of

swell-shrink soils.

The swell-shrink soils are in general, black or dark in colour. According
to Annet (1910), the black colour in these soils is largely due to the presence
of titaniferous magnetite mineral(s) and soluble humus. Joshi (1950) however,
indicated:that the colour was due to the clay humus complex. The formation
of clay-organic matter complex favouring anaerobic condition during wet
season was considered essential to the formation of dark colour (Singh, 1956;
Maignien, 1961: Johnson et al., 1962). In situations where the soil is
developing in recent alluvium, the soil colours may vary from shades of
grey to brown/reddish brown (Ahmad, 1983).

The clay content is most of these soils, remains uniformly high
throughout the profile, (upto a depth of 1 m or more) which suggests non-

translocation of clay in these soils.
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The swell-shrink soils usually show cloddy structure; but occasionally
one may notice crump or aggregated surface horizon. In view of their hard
but not massive surface soils, dark colours, and high base status, and organic
matter content that is high enough to qualify for a mollic epipedon, some
such vertic intergrades may qualify for Mollisols instead of Inceptisols.
In very deep soils however, one may observe a characteristic wedge-shaped
structure which is typical of type Vertisols. Krishna and Perumal (1948)
described the subsoil peds, occurring at 90 to 200 cm depth with dimensions
of 10 to 20 cm in the Biack Soils of Hyderabad State, India, as Lentils'
after its close resemblance to the lentil seed. Such soils are also observed

in Tamil Nadu near Madurai.

The surface soils show a self-mulching horizon. The mulch, if destroyed
by cultivation,may reform after a drying cycle. At the other extreme, the
surface horizons of other Vertisols are both massive and very hard (when

dry) which pose difficulty in preparing the seedbed.

The swell-shrink soils on wetting develop a characteristic microrelief
consisting of low mounds and shallow depressions.

The distribution of lime concretions (and pebbles) in profiles of black
soils may be uniform throughout the profile. It may be probably due to

the localised movement of the sub-soil. Range of important morphological
features of the Vertisols and their Vertic intergrades, as described by
Murthy et al. (1982) are given in Table 5.

3.2 PHYSICAL AND CHEMICAL CHARACTERISTICS

The clay content generally ranges from 40 to 60 per cent but it may
be as high as 80 per cent in some soils. The percentage of fine to total
clay content in some of the Benchmark Soils of western and central India
ranges from 45 to 77 (Pal and Deshpande, 1987). Clay is uniformly
distributed within the solum. The proportion of sand and silt in these soils
is related to the parent material in wkich the soils develop. The soils
developed in coastal and deltaic alluvia have low sand contents and most



Table 5.  Ranges in charactenistics of Veatisols and vertic subgroups in India

|
Horizon

Moist colour Texture Structure Special features Width General remarks
compound structure of cra-
cking
(cm)
1 2 3 4 5 6 i
Typic Chromusterts/Typic Pellustents
Ap/A11-A12 | 10YR-2.5Y 4/2-3/2,3/3 (o I1f/1m sbk - 1c/2c pr-3c pr 2-5 Gilgai relief; 2-3 cm
10YR-2.5Y 3/1-2/1 2c/3c abk thick mulch layer at
places; peds with shiny
A13-A14 10YR-2.5Y 3/3-3/2 c 2m/2c abk - |Intersecting slickensides 2-1.5 f{fﬁ:ﬁgeliﬁgei;daj‘;;e;nay
10YR-2.5Y 3/1-2/1 3c abk or parallelepipeds with £ 2 ATT hoti-
long axes tilted 35 to s i i
55°gfrom horizontal Fons may. or may got be
present at places
AC 10YR-2.5Y 4/4-3/4 c 2c abk - Intersecting slickensides 1-0.5
10YR-2.5Y 5/1.2-3/1 3c abk or parallelepipeds with
Mottles: 10YR-2.5Y 3/2-2/2 Ior&g axes tilted 35 to
10YR-2.5Y 7/2-6/3 55~ from horizontal
c 10YR-2.5Y 4/4, 5/4-4/3 c-gc 2m sbk - Intersecting slickensides/
10YR-2.5Y 7/2, 7/1-5/4 3 abk/ massive/blocky
massive
Vertic Ustochrepts/Vertic Ustropepts
Ap/A1 10YR 5/2-4/3 10YR-7.5YR | I-cl, 1m sbk - 1 cpr - 2 cpr 2-2.5 |Peds with shiny pressure
4/2-3/2, 3/3 scl 2m sbk faces; accretionary lime
B1-B2 10YR 4/3-3/3,2/2 10YR- cl-c 2m sbk - D cpr - 3 cpr or slicken- | 1.5 ”gev‘g:rs °gr"h";f d":n:gsft
7.5YR 3/2-3/2,4/6 3m/3c abk sides tilted at an angle P y b ti
from horizontal 2y pot Sapresentiin
subsoil layers
B3 10YR 6/3-3/2 gscl/cl 1m/2m sbk F-- -—
10YR-7.5YR 3/3-3/2/3/4,4/4 gc/gl 3m/2c abk
C 10YR 7/6-4/4 gslt/gl If, sbk - T -—
10YR-7.5YR 5/2-3/2,4/4 gscl 1im abk
Source Murthy et al., 1982

€l
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of the nop-clay material is of silt size. On the other hand, the soils
developed mainly in alluvium of weathering basalt have comparatively lower
content of sane fraction than those developed in alluvium derived from both

basalt and metamorphic rocks.

The soils show bulk density ranging from 1.2 to 1.5 (33 kPa) to 1.5
to 2.0 Mg m™3 (1500 kPa) depending on the sweli-shrink potential. The

. bulk density of the soils is an index of workability of the soils with respect

to tillage operations.

The pH in the surface layers of swell-shrink soils usually ranges between
6.5 and 7.5 (in non-calcareous soils) and between 7.5 and 8.3 (in calcareous

soils).

in general a relatively narrow range of pH occurs in most of the swell-
shrink soils, but soils with higher pH are also observed where parent materials

are rich in alkaline earths or where these have been rendered sodic.

The CaCOg is invariably observed in most of the swell-shrink soils.
Their amount varies from 0.5 to 8 per cent with extremes of 0.1 to 20
per cent. The lime carbonates may be distributed throughout the profile
or occur in concentrated form in some part of the profile, depending on
the rainfall and topographic position. The distribution of calcium carbonate
“in. these soils can be used to establish a nice climo-sequence of soils from

Akola (rainfall~500 mm) to Jabalpur (having~1400 mm rainfall).

The soils are generally low in organic matter. The amount of organic
matter decreases with depth. The magnitude of variation is, however, small.
The organic matter of the surface soil in general ranges from 0.5 tc 1.5
per cent with a mean value of ~~ 1 per cent which remains practically
unaltered upto a depth of about 1 metre and then decreases markedly in
the C-horizon. The organic matter content seems to be strongly related
to grassland vegetation, cropping history, and prevailing environments.

The cation exchange capacity (CEC) of swell-shrink soils is generally
high (35 to 60 c mol(p*)kg'1) as compared with other minerals soils. It is

due to the dominance of smectitic clay mineral in the fine clay fractions
(Pal and Deshpande, 1<87).
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Soils are saturated with bases, especially Ca and Mg while calcium
constitutes 60 to 80 per cent, magnesiuni may constitute 10 to 30 per cent
of the exchange complex. The exchangeable K and Na are observed in
horizons where Mg exceeds or equals the Ca saturation. The base

saturation, in general increases with depth.

The swell-shrink soils, in general, are deficient in available nitrogen
but have high available potassium content. As such: they do not respond
to the application of K fertilization (Pal and Durge, 1987). These soils
have been found to contain small amount of gypsum in the finely divided
state or as gypsum crystals in the sub-soil, especially in the arid climatic
'environments. But tﬁe amount does not qualify for a gypsic horizon.



Chap, 4
PEDOGENESIS AND CLASSIFICATION-CONSIDERATIONS

4.1 PEDOGENESIS

The parent material - basalt - of these soils is primarily basic in
nature, containing a high proportion of the al kdline-earths, which weathers
to smectite as its first weathering product (Pal and Deshpande, 1987). This
is an essential pre-requisite for the genesis of Vertisols and Vertic associates.
The high coefficient of expansiorr and contraction of these minerals results
in three-dimensional volumie changes of the soil mass during alternate wet
and dry cycles, as conditioned by climatic environments and topography.
This sets up a cyclic movement of scil materials (auto-inversion) to cause
vertical mixing (pedoturbation) of soil material. Such phenomena cause
one mass to slip over another resulting in the formation of slickensides
in the lower part of the pedon. The slickensides intersect or are close
enough to intersect, resulting in wedge-shaped structural aggregates which
constitute the most characteristics features of Vertisols (Fig.3 ). The slipping
occurs when shear strength is surpassed by shear stress acting upon
a soil mass. The shear stress is a major force caused by swelling and
develops when volume expansion results during the wet cycle and tensile
stress develops upon soils shrinkage during the dry cycle (Blokhuis, 1982).
Simultaneously, deep and wide cracks and/or gilgai micro-relief develop.
The deep wide cracks separate the soil into strong and massive prism-like
blocks in the upper part of the pedon that break into angular blocky peds
of hard and firm consistence. In the subsoil, wedge-shaped structural
aggregates develop with their longitudinal axes inclined at 30 to 60O from
horizontal (Sehgal and Bhattacharjee, 1988).

In most swell-shrink soils, the temperature being high, the potential
evapo-transpiration exceeds the total precipitation, suggesting incomplete
leaching and inducing the process of calcification in these soils.
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4.2 CLASSIFICATION

The unique properties common to Vertisols are the limited horizon
differentiation due to argilli-pedoturbation, high content of clay; pronounced
changes in volume with changes in moisture; deep wide cracks (atleast
1 cm wide at a depth of 50 cm) at some season; evidence of soil movement
in the form of slickensides, gilgai micro-relief, and tilted wedge-shaped

structure peds.

It may be remarked that not all swell-shrink soils qualify for Vertisol.
Murthy et al. (1982) observed that deep Black (Cotton) Soils generally satisfy
the diagnostie criteria for Vertisols while the moderately - deep to shallow

soils qualify for Vertic Ustropepts, Ustochrepts or Ustorthents.

The water-balance data of the swell-shrink soils region of India indicate
dominance of ustic moisture regime. As such the soils qualify for Usterts.
Further based on the differences in colour chroma, these soils are

differentiated into two Great Groups of Pellusterts and Chromusterts.

Sehgal and Bhattacharjee (1988) have discussed in detail the taxonomic
problems of swell-shrink soils, especially Vertisols. The authors believe that

e a minimum depth of 100 cm (or least 80 cm) must be there to qualify

a soil as Vertisolh

® the concept of Pell and Chrom based on chroma (moist) of 1.5 need
to be deemphasised as it has little relationship with drainage under Indian

conditions;

e the well-expressed structural B horizon should be recognized and designated
as vertic - B horizon like argillic - B, calcic - B horizon to highlight

vertic properties;

e diagnostic horizon such as salic, natric, calcic be introduced to differen-
tiate Great Groups; and

@ the Ustic moisture regime be sub divided, as aridic, typic and udic-ustic

for defining subgroups.
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Further the occurrence of aquic moisture regime in Vertisols has not
been observed to-date and hence the proposal to introduce AQUERT subgroup
does not find support from this part of the world. It is also realised that
a precise sotl rather than climatic criteria may need to be .searched to
separate ustic sod moisture regime from the aridic or udic under Indian
conditions.

In view of the above observations, the classification of Vertisols may
need revision. But before it is undertaken and accepted, the studied

Benchmark soils have been classified using the prevailing class criteria.
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SOILS

5.1 GENERAL

Thirty three soil series representing the Vertisols and Vertic Inceptisots
have been selected as Benchmark soils. The location of these soils is shown
in Fig. 4. Twenty six series belong to Vertisols and serven to InceptisoIS
(Table 6). These soils occur in four climatic regions viz., semiarid sub-

tropical, subhumid subtropical, subhumid tropical and semi-arid tropical.

Brief descriptions of the soils series are given in Table 7. Detailed
description of the series and their setting are given in the succeeding pages
under 5.2

o Soils of semianid subitropical region

This region receives mean annual rainfall of 800 mm mostly during
monsoon period July to October. The mean annual temperature is about
250 C. The black soils in this region represented by Chambal series are
deep, moderately well drained and calcareous in nature. The striking feature
of these soils is the crumb structure on the surface which minimises the

moisture loss.
® Soils of subhumid suliropical negion

The mean annual rainfall in this region varies from 1200 to 1400
mm. The mean annual temperature is about 25o C. The black soils
representing Vertisols in this region are of Marha, Jamra and Sundra series.
These soils are very deep exhibiting wide and deep cracks. They are

moderately well drained.
o Soils of subhumid tropical nregion

The mean annual rainfall in this region varies from about 1000
to 1500 mm and the mean annual temperature is about 26o C. Of the
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Table 6. Distnibution of Benchmank swell-shnrink, s0ils in different
agroclimatic negions in India

Subgroup Semiarid |Subhumid | Subhumid | Semiarid
sub- sub- tropical tropical

tropical tropical

Soil Sernies
Typic Chromusterts -- - Haldar,, Otur,
Jalalpur, Nimone,
Sarol, Barsi,

Kheri, Kagalgomb,
Jambha, Hugaluru

Aroli Hungund,
Entic Chromusterts - Marha, Arang, Kadirabad
Jamra Kirnapur
Sundra
Udic Chromusterts - -- Linga Semla
Udorthentic Pellusterts =is — - Kalathur
Typic Pellusterts - - -- Kasireddipalli,
Achmatti,
Teligi
Entic Pellusterts Chambal - -- Raichur
Vertic Halaquepts -- -- Golana -
Vertic Ustropepts -- -- - Dholwad,
Coimbatore
Vertic Ustochrepts -- -- Saunther, Bhola
Sisodara,

Karla
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Table 7. Some

salient charactenistics of the

404l senies

Soil series Depth | Drai- Colour Clay Struct- | Depth of Orga- CaCOS pPH CEC Other features
(cm) |nage (moist) (%) ure slicken- | nic (%) (1:2.5) (c mol
l sides carbon H.O | ®Hkg™
| j (cm) (%) :
1 [ e2r |3 5 | 6 L 7 8 9 10 ‘f 11 12
Soils of semianid subtropical region
Chambal 131 MWD  10YR 4/1 48-56 2,m,abk  27-131 0.33 6-7 8.1-8.4 40-57 Crumb structure in
upper 6 cm; 1-2 cm
wide cracks
Soils of subhumid subiropical negion
Marha 180 MWD 2.5Y 4/2, 3/2 44-51 3,c,abk 70-180 0.48 -- 8.0-8.1 46-54 2-4 cm wide cracks
upto 125 cm; ESP
10-12% in subsoil
Jamra 140 MWD 10YR 4/2 51-58 2,m,abk 45 -102 0.78 8-9 8.1-3.4  40-44 1-2 cm wide cracks N
upto 102 cm 3
Sundra 140 MWD 2.5Y 4/2 54-64 2,m,sbk-  40-140 0.70 0.5-0.8 7.9-8.9 31-37 1;/cm wide cracks
abk - upto 70 cm
contd.ea:;
Col. 2 Depth of A and AC horizons or solum depth ‘
Col. 3 Drainage WD - Well drained, MWD .- Moderately well drained, ID - Imperfectly drained, PD - Poorly drained
Col. 4 Munsell colour of upper 30 cm .
Col: 5 Clay percentage range
Col. 6 Structure grade 1 - ‘weak, 2 - moderate, 3 - strong; size f - fine, m - medium, c¢ - coarse; shape gr - granular
sbk - sub-angular blocky, abk - angular blocky
Col. 7 Depth at which slickensides/wedge shape peds occur
Col. 8 Organic carbon content in the surface
Col. 9 CaCO3 )
Col.10 pH ) Range
Col.11 CEC )
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Soils of subhumid tropical region

Golana 125 PD 10YR 3/2 65-66 1-2,m, = 0.58 12-15  8.8-9.3  27-29 2-4 cm wide cracks
sbk-abk upto 60 cm
Haldar 130 1D 10YR 3/2, 3/3 55-60 2-3,m-c, 39 -102 0.27 1-2 7.4-8.0 44-46 5-7 cm wide cracks
sbk-abk
Jalalpur 150 MWD  10YR 3/2 60-61 2, My 65-100 0.49 3-23 8.3-9.4  25-47 Crack'during dry
sbk-abk season; surface horizon
has moderate salinity
Sarol 160 MWD 2.5Y 3/2 52-59 2-3, m-c, 29-160 0.40 1-15 8.0-8.2 43-58 2-3 cm wide cracks;
sbk-abk prominent gilgai; loose
granular mulch on
surface
Saunther Tt MWD 10YR 3/1.5 54-75 2-3,m, 27-77 0.84 6.8-7.2 51-54 1-2 cm wide cracks
sbk-abk upto 60 cm
Kheri 150  MwD 2:5Y 3/2 62-66 2-3, m-c, 37-150  0.52 5-8  7.1-8.1  54-60 Surface crusting
1D 10YR 3/2 sbk-abk 2-3 cm wide cracks
Arang 152 MWD 10YR 4/3 44-60 2-3, m-c, 36-152 0.57 - 6.9-7.9  22-29 Wide cracks, prominent
sbk-abk gilgai relief
Sisodara 127 MWD 10YR 3/2 44-56 2, m - - -- 8.0-8.1 39-42 1-2 cm wide cracks
sbk-abk
Linga 140 ID-PD 10YR 3/2 71-75 2,c,abk 16-140 0,51 2-9 8.1-8.3 56-69 3-5 cm wide cracks

upto 100 cm; gilgai
relief prominent

Kirnapur 142 WD 2.5Y 3.5/2 51-64 2-3,m-c 40-142 0.41 - 7.7-7.8  31-48 1-2 cm wide cracks
sbk-abk upto 100 cm
Jambha 190 PD 10YR 3/2 57-73 3iCs 65-120 0.46 1-3 8.3-8.7  44-55 1-2 cm wide cracks
sbk-abk upto 65 cm; prominent
gilgai
61-66 3,m-c -- 0.59 4-6 7.7-7.9 57-59 1-2 cm wide cracks
Karla 66 MWD 10YR 3/2 st,)k s dpto, 66 e
Aroli 163 MWD 10YR 3/2 58-64 2-3,m-c, 42-162 0.43 5-i4  8.4-8.5 53-58 3-4 cm wjde cracks;
sbk-abk gilgai relief

So0ils of semiarid tropical region

Bhola 96 MWD 10YR 3/3 41-51 2-3,m-c, -- 0.70 14-27 8.1-8.7 37-44 1-2 cm wide cracks
upto 56 cm

contd....
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Semla 156 ID 10YR 3/2 58-62 2-3,m-c, 23-155 0.72 21-25  8.8-9.0 48-59 2-4 cm wide cracks;
sbk-abk gilgai relief
Otur 110 MWD 10YR 3/3 42-56 2-3,m-c, 18-110 0.62 2-5 8.4-8.5 46-59 4-6 cm wide cracks
: abk upto 65 cm
Nimone 125 ID 10YR 3/2, 2/2 54-59 2-3,m-c, 18-125 0.60 3-10 8.1-8.5 56-60 Deep wide cracks;
sbk-abk gilgai micro relief;
loose granular mulch
Dholwad 64 wD 10YR 4/3, 3/3 34-456 ?,m,sbk -- 0.70 7-20 7.4-8.1 32-43 1-2 cm wide cracks
upto 64 cm
Barsi 147 MWD  10YR 3/2 64-76 2-3,m-c, 36-147 0.53 0.5-5 8.3-8.5 57-70 2-3 cm wide cracks;
shk-abk sodicity in subsoil
Kasireddipalli 130 1D 10YR 3/1 54-67 2-3,m-c, 40-13n 0.73 5-7 8.8-9.4 56-63 Deep wide cracks
sbk-abk
Kadirabad 103 MWD ;05\:/’:' 4/2, 37-49  2-3,m-c, 38-103 (.71 2-8  8.0-8.3 40-48 Deep wide cracks;
oY 3/2 sbk-abk upto 66 cm
Kagalgomb 200 MWD 10YR 3/2 52-72 2-3,m-c, 50-20  0.63 59 8.5-9.3 60-68 Deep wide cracks;
sbk-abk : prominent gilgai relief, N
sodicity in subsoil
Raichur 150  mwp 10YR 3/1, 55-69 2-3,m-c, 60-150  0.97 3 8.0 71-72 1-2 cm wide cracks
3.5/1 sbk-abk upto 60 cm
Achmatti 170 1D 10YR 3/1 55-70 2-3,m-c, 22-170 1.25 12-15 8.3-8.9 59-72 2-5 cm wide cracks;
sbk-abk sodicity in subsoil
Hugaluru 183 MWD 10YR 3/2 32-47 2-3,m-c, 53-183 0.60 -- 8.2-9.( -- Deep wide cracks
sbk-abk
Hungund 81 MWD 10YR 3/2 35-65 3, m-c, 28-70 0.62 10-12 8.7-8.9 57-60 2-6 cm wide cracks;
sbk-abk sodicity in subsoil
Teligi 122 MWD 10YR 3/1, 2/1 33-44 2-3,m-c, 30-122 0.40 - 8.7-9.4 - Deep wide cracks
sbk-abk
Coimbatore 75 ID 10YR 5/2 43-55 2-3, f-c, - 0:35 7-12 8.5-8.2  40-52 Deep wide cracks
ar-sbk
Kalathur 104 MWD  10YR 3.5/1 39-59 3, c; 49-104 0.90 8-9 9.1-9,7 39-58 Deep wide cracks;
sbk-abk sodicity in subsoil
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13 'Benchmark soils identified in this region, 9 belong to Vertisots and
4 belong to Inceptisols. The soils are very deep, moderately well to
imperfectly drained depending upon the topographic situation. These soils
are refatively high in clay content. Some of these soils have tendency

to become sodic either due to poor drainage or lower situations.
@ So0.ils of semianid tropical region

This region receives mean annual rainfall from 500 to 850 mm and
experiences mean annual temperature of 27 C. Of the 16 Benchmark soils
identified in this region, 13 qualify for Vertisols and 3 ror Inceptisols. The
soils are deep to very deep and fine to very fine. In some soils, the
slickensides occur below the surface at about 20 cm. As in the subhumid
tropical region, some soils occurring in the low lying area have a tendency
to develop sodicity. Most of the soils are highly calcareous and pH ranges
from- 8.0 to 9.5.

5.2 BENCHMARK SOILS - DESCRIPTION
The detailed morphological description, and physical and chemical

characteristics alongwith the interpretative grouping of the 33 Benchmark

Swell-Shrink Soils are given below.



1. CHAMBAL SERIES (ESTABLISHED)

The Chambal series is a member

of the fine, montmorillonitic, hyper-

25

Kclta (‘Rajasthan)

25 1I'N,75°S51'E

Precipitation,Temperature-and Water Balance

©

thermic family of Entic Pellusterts. mm e
Chambal soils have grey to very dark

: 4001 L o +30
grey, moderately alkaline, clayey =

A horizons, greyish brown to Very 3004 (20

dark greyish brown, moderately alkaline, i

clayey AC horizons, and yellowish 200 -10

brown to very dark greyish brown, !

moderately alkaline, clayey C horizons. 1001 a

Typifying pedon Chambal clay

Cultivated —==-= PE Pr.cip oo a8 b T.mp

Ap 0-6 cm --- Dark grey (10 YR 4/1 M) clay; weak, fine, crumb;
firm, very sticky and plastie; few, fine and very fine roots; many,
fine pores; strongly effervescent; few basalt gravels of 2 to §
mm; moderately alkaline (pH 8.3); clear, smooth boundary.

A12 6-27 cm --- Dark grey (10 YR 4/1 M) clay; moderate, medium,
angular blocky peds with shiny pressure faces; firm, very sticky
and plastic; few, very fine roots; many, very fine pores; strongly
effervescent; few, 2 to 5 mm basalt gravels and lime nodules;
moderately alkaline (pH 8.2); gradual, wavy boundary.

A13 27-78 cm --- Grey (5 Y 5/1 M) clay; moderate, medium, angular
blocky peds with prominent slickensides; very sticky and
plastic; common, very fine pores; strongly effervescent; few,
2 to 10 mm basalt gravels and lime nodules; moderately alkaline
(pH 8.1); gradual, smooth boundary.

AC 78-131 cm --- Olive grey (5 Y 5/2 M) silty clay; moderate, medium,
angular blocky with prominent slickensides; firm, very sticky and
plastic; few, very fine roots; strongly effervescent; moderately
alkaline (pH 8.4); gradual smooth boundary.

C 131-188 cm --- Olive grey (5 Y 5/2 M) clay; moderate, medium,

angular blocky; very firm, sticky and plastic; violent effervescent;
few, 2 to 5 mm basalt gravels and

alkaline {pH 8.4).

lime nodules;

moderately
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Type Location : 25°11'" N, 76°05' E; 200 m west of Meteorological Station,
Govt. Agricultural Farm, Digod, Kota, Rajasthan.

Range in charactenistics ¢ The thickness of Ap horizon is 6 to 34 cm;
the colour is in hué 10 YR and 5 Y, value 3 to 5 and chroma 1. The
structure is weak, subangular blocky to coarse, angular blocky, and texture
is dominantly clay. The subsurface A horizon is 59 to 126 cm thick; the
colour is in hue 10 YR and 5 Y, value 3 to 5 and chroma 1 to 2. The
texture is clay and structure is moderate to strong, medium, angular blocky.
The underlying C horizon is 36 to 110 cm thick. The colour is in hue
10 YR and 5 Y, value 3 to 5 and chroma 2 to 4. The texture is clay loam
to clay and structure is massive. The C horizon is highly calcareous with
basalt gravels and nodular lime which increase with depth. Deep, wide cracks

occur during dry season.

Geognaphic setting : Chambal soils are formed in basaltic alluvium of
Chambal river and its tributaries on nearly level land at an elevation of
260 m above MSL. The climate is semi-arid subtropical with mean annual
temperature of 25.2°C and mean annual rainfall of 813 mm. The estimated
MAST is 26.2°C. MSST is 31.2 C and MWST is 876!

Geognaphically associated s0ils ¢ Chambal soils are associated with Kota
soils; both are clayey but differ in colour chroma. The Kota soils have
chroma of more than 2 in the upper 30 cm, and qualify as Typic
Chromusterts.

Drainage and permeability : Moderately well drained with slow to very

slow permeability.

Use and vegetation : Most of the area is under irrigated agriculture.
Common crops grown are rice, sorghum, wheat, sugarcane, mustard and

vegetables.
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Natural vegetation comprises of Acacia  analica, Butea Zrondosa
and Zizyphus jujula; and grasses Cynodon dactylon and Saccharum spontaneum,

meuammmnt ¢ The Chambal series is extensive in Chambal
command area covering Kota, Bundi and Jhalawar districts of Rajasthan and

in adjoining areas of Madhya Pradesh.

Sendes proposed ¢ Soil Survey Organization, Department of Agriculture,
Rajasthan.
Intenpretation : Chambal soils are very deep, calcareous and clayey.

These soils have high nutrient and moisture retentivity. Due to cracking
nature, they conserve most of the initial rainfall received but once saturated

they are susceptible to runoff and erosion.

Slow permeability and susceptibility to water erosion are major problems.
Canal irrigation will pose problems of water stagnation and hence land shaping

and provision of drainage are necessary.

In the Chambal command area, saline, alkali and water-logged phases
of the series are mapped indicating nature and intensity of problems due
to irrigation. Provision of effective drainage is necessary in the management
of these soils. Leaching of salts and using amendments to replace sodium
in the exchange complex by calcium are nedessary. Green manuring may

help in improving the physical condition of the soil.

Interpretative grouping :

i) Land capability sub-class Ils, Ills, According to phases
and Illw of soil series

i) Land irrigability sub-class 2d and 3d

iii)  Productivity potential Medium to high

Note : The soil texture is based on International particle size classification.
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Soil Series : CHAMBAL Classification : Entic Pellustert
pcation : District Kota, Analysis at ; Soil Survey Unit,
Rajasthan Kota, Dept. of Agri.,
Rajasthan
H_Size class and particle diameter (mm)
) Sand Silt Clay
Horizon Depth (2.0-0.02) | (0.02-0.002) | (< 0.002)
(cm)
K————— % of <2 mm—- 3
Ap 0-6 24.0 20.0 56.0
A12 6-27 25.0 25.0 50.0
A13 27-78 25.0 23.0 52.0
AC 78-131 25.0 27.0 48.0
pay® 131-188 23.0 25.0 52.0
i
Organic Carbonate pH ECe Bulk density | Water holding
zé?np)th carbon as CaCO3 | (Saturation das =1 Mgm'3 capacity
<2 mm extract) L
% % %
0-6 0.33 7.0 8.3 0.2 1.45 41.6
6-27 0,33 6.0 8.2 1.6 1551 45,7
27-78 0.33 6.0 8.1 2.1 1.58 43.9
78-131 0.33 6.0° 8.4 1.4 1.54 31.4
131-188 0.30 5.0 8.4 1.4 1.50 41.2
Depth CEC Exchangeable
(cm) ¢ mol(p*) Kg" Sodium
%
0-6 41.8 8.1
6-27 39.6 151
27-78 57.0 6.5
78-131 53.0 9.7
131-188 42.8 14.0
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2. MARHA SERIES (ESTABLISHED)

The

of the fine,montmorillonitic hyperthermic,

Satna (M. P..)
24°34' N, 80 50

Precipitation, Temperature and Water Balance

Marha series is a membere

family of Entic Chromusterts. Marha o
mm

soils have very dark greyish brown o

to dark greyish brown, moderately 400 - 0 . i -30

alkaline, silty clay A horizons, and
. . 300 120

dark greyish brown, moderately alkaline,

silty clay loam to silty clay AC oo Lo

horizons.

100 A 0

Typifying pedon ¢ Marha silty clay

== cultivaten S FMAMIJJASOND

) —— PE —— Precip eveo > Temp

Ap 0-12 cm --- Dark greyish
brown to greyish brown
(2.5Y 4.5/2 D) silty clay, dark greyish brown (2.5Y 4/2 M); moderate,
medium, subangular blocky; soft, friable, sticky and plastic; common,
fine roots inside Peds; fine, interstitial pores; moderately alkaline
(pH 8.0); clear, wavy boundary.

Al2 12-44 cm --- Very dark greyish brown to dark greyish brown
(2.5Y 3.5/2 D) silty clay, very dark greyish brown (2.5Y 3/2 M);
strong, coarse, angular blocky; slightly hard, friable, sticky and
plastic; many, fine roots inside peds; fine, interstitial pores;
moderately alkaline (pH 8.0); gradual, wavy boundary.

A13 44-70 cm --- Very dark greyish brown to dark greyish brown
(2.5Y 3.5/2 D&M) silty clay; coarse, prismatic breaking to strong,
coarse, angular blocky peds with prominent pressure faces; hard,
firm, sticky and plastic; few, fine roots inside peds; fine, interstitial
pores; moderately alkaline (pH 8.0); gradual, smooth boundary.

A14 70-105 cm --- Dark greyish brown (2.5Y 4/2 D&M) silty clay;

coarse, prismatic breaking to strong, coarse, angular blocky peds
with prominent slickensides close enough to intersect; hard, firm,

Pedon described by the core group J.C. Bhattacharjee, S.G. Pandey and H.P.

Choudhary;
associated.

G.V. Patel, R.J. Landey, S.N. Deshmukh and G.S. Kaushal
December 9, 1979.
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sticky and plastic; few, fine roots inside peds; fine, interstitial
pores; moderately alkaline (pH 8.0); diffuse, smooth boundary.

A15 106-137 cm --- Dark greyish brown to greyish brown (2.5Y 4.5/2 D)
silty clay, greyish brown (2.5Y 5/2 M); coarse, prismatic breaking
to strong, coarse, angular blocky peds with slickensides close enough
intersect; very hard, very firm, very sticky and plastic; few, fine
roots inside peds; fine, interstitial pores; moderately alkaline
(pH 8.0); diffuse, smooth boundary.

AC 137-180 cm --- Dark greyish brown (2.5Y 4/2 D&M) silty clay;
coarse, prismatic breaking to strong, coarse, angular blocky peds
with slickensides close enough to intersect; very hard, very firm,
very sticky and plastic; slightly effervescent; moderately alkaline
(pH 8.1).

Type Location : 24°34' N, 80°15' E; village Marha, tehsil Lauri, district
Chhattarpur, Madhya Pradesh,

Range in charactenistics : The A horizon is more than 125 cm thick. Its
colour is in hue 2.5Y and 10 YR, value 3 to 5 and chroma 2 to 3. Texture
is silty clay loam to silty clay with maximum clay content of 52 per cent.
Cracks 2 to 4 cm wide at the surface that taper and extend into the AC

horizon.

Competing senies and thein differentiae : Marha soils compete  with
Jamra series which is in hue 10YR and calcareous. It belongs to Entic

Chromusterts.

Geographic setting : Marha soils are formed in basaltic alluvium on nearly
level to gently sloping old flood plain at an elevation of 300 to 330 m above
MSL in Bundelkhand region of Madhya Pradesh. The climate is subhumid
subtropical with mean annual temperature of 25.200 and mean annual rainfall
of 1330 mm. The estimated MAST is 26.2°C. MSST is 30.2°C and MWST
; o

is 20.2 C.

Geographically associated s0ifs : Marha soils are associated with Jamra

soils which are calcareous, clayey and belong to Entic Chromusterts.
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Drainage and penmeal.ility @ Moderately well drained with moderate

permeability.

Use and vegetation : Cultivated to mixed rainfed crops sorghum, pigeon pea,
wheat and gram.

Natural vegetation comprises of Mladhuca spp., Butea spp.y Acacla  spp.

etc.

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

Senies proposed ¢ National Bureau of Soil Survey and Land Use Planning,
Regional Centre, Nagpur.

Interpretation : Marha soils have good water retention capacity. They

are productive, and crops respond to ménagement practices. They are
susceptible to erosion.

(@) Interpretative gnouping

iy Land capability sub-class Ils
i) Irrigability sub-class 2d
iii)  Productivity potential High

(b) Yield : Based on data from farmers' fields

Crop Yield Mg ha™!

Farmers' practice Improved practices
Sorghum 1.55= 1.8 2.8 - 3.0
Pigeon pea 0.7 - 0.8 1.2 =115
Wheat 1.0 - 1.2 3.0 - 3,5
Gram 0.8 - 1.0 1.5 - 2.0
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Soil Series : MARHA Classification : Entic Chromustert Analysis at : NBSS & LUP,
Regional Centre,
Location : District Chattarpur, Sampling Date: December 9, 1979 Nagpur

Madhya Pradesh

[Horizon |Depth Size class and particle diameter (mm) Coarse
(cm) Total Sand Clay frag-
Sand |Silt Clay [Very [Coar- |Med- |Fine [Very [(0.002 ](<0_ ments
(2-0. [(0.05- |(<0. |coa- |[se jum  [(0.25- |fine ]0.001)j001) [72 mm
05)  |0.002) |002) |rse  [(1-0.5) |(0.5- [0.1)  |(0.1- % of
(2-1) 0.25) 0.05) Wh?'e
% of<2 mm B
Ap 0-12 i B e 441 44,2 0.8 1.1 1.0 0.7 8.1 28.0 16.2 4
Al12 12-44 9.2 43.6 47.2 1.1 1.0 0.8 0.7 5.6 31.8 15.4 6
A13 44-70 515 43.4 51.1 1.0 0.7 0.6 1.0 2.2 34,0 171 -
Al4 70-105 T(0) 451 47.9 1.0 1.0 0.9 0.9 3.2 Bil.2 16.7 -
Al15 105-137 5.3 49.4 45,3 1.4 1.0 0.7 1.0 1.2 36.8 8.5 3
AC 137-180 |10.6 49.0 40.4 2.3 1A 0.8 0.5 5.9 23.3 17.1 6

Depth Organic |Carb- | pH E:Cs Bulk
(cm) carbon |onate |(1:2.5) |(1:2.5) |den-
as H20 H20 sity
CaCO3 dsm-1 | Mgm=
<2mm
% %
0-12 0.48 8.0 0.1 1.60
12-44 0.36 Tr 8.0 0.1 1.90
44-70 0.30 Tr 8.0 0.1 1.92
70-105 0.24 Tr 8.0 0.1 1.97
105-137 0.24 T 8.0 0.1 1.97
137-180 0.21 2.0 8.1 0.1 2.01
Depth Extractable bases CEC | Exch- | Ratio
(cm) Ca+Mg Na K NH,4 ange- |CEC
OAC able clay

sodi-
——c¢ mol(p*) Kg____ dum

0-12 45.8 1,6 0.6 48.0 3 1.09
12-44 50.5 11 0.6 52.2 2 1.1
44-70 48.7 5.4 0.3 54.4 10 1.06
70-105 | 41.2 5.4 0.8 47.4 11 0.99

105-137 | 44.7 1.1 0.6 46.4 2 1.02
137-180 | 45.4 1.6 0.5 47.5 3 1.18
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3. JAMRA SERIES (ESTABLISHED)

Satna (M. P‘.)
24°34' N, 80 50

Precipitation, Temperature and Water Balance

The Jamra series is a member
of the fine, montmorillonitic, hyper-

thermic family of Entic Chromusterts. é

c
Jamra soils have light brownish grey .
to dark greyish brown, mildly  to 400 ‘ . 130
moderately alkaline, silty clay loam =
to clay A horizons, and dark greyish 300 29
brown, moderately alkaline, silty clay
. 200 4 10
loam to clay AC horizons.
100 4 0
Typifying pedon  : Jamra clay - J
cultivated /\r—’ . B
J FMAMUJ J ASONTD
Ap 0-16 cm --- Light brownish ——— PE ——- Precip scee Temp
grey (10YR 6/2 D) clay,
dark greyish brown (10YR 4/2 M); moderate, medium, subangular
blocky; hard, firm, slightly sticky and slightly plastic; common,
medium roots; 1.5 to 2 cm wide cracks; slightly effervescent; mildly
alkaline (pH 7.8); clear, smooth boundary.
A12 16-45 cm --—- Greyish brown (10YR 5/2 D) clay, dark greyish

brown (10YR 4/2 M); moderate, medium, subangular blocky peds
with shiny pressure faces; hard, firm, slightly sticky and slightly
plastic; common, medium roots; 0.5 to 1 cm wide cracks; strongly
-effervescent; moderately alkaline (pH 8.1); clear, smooth boundary.

A13 45-102 cm --- Greyish brown (10YR 5/2 D) clay, dark greyish brown
(10YR 4/2 M); moderate, medium, angular blocky peds with shiny
pressure faces and intersecting slickensides; hard, firm, sticky and
plastic; few, fine roots; 0.5 to 1 cm wide cracks; powdery lime
pockets; strongly effervescent; moderately alkaline (pH 8.1); gradual,
smooth boundary.

AC 102-140 cm --- Dark greyish brown (10YR 4/2 D&M) clay; strong,
medium, angular blocky peds with shiny pressure faces; hard, firm,
sticky and plastic; 0.5 cm wide cracks; lime accretions; violently
effervescent; moderately alkaline (pH 8.4).
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Type Location : 24%12' N, 78°12' E; village Utawa, tehsil Khurai, district

Sagar, Madhya Pradesh.

Range in charactenistics ¢ The surface soils are 10 to 20 cm thick; its
colour is in hue 10YR and 2.5Y, value 4 to 6 and chroma 2 to 4. The texture
is clay loam to silty clay and clay. The subsoils are brown to very dark
greyish brown in hue 10YR and 2.5Y, value 3 to 5 and chroma 2 to 3. The
texture is silty clay loam to clay with clay percentage more than 35 but
less than 60. Structure varies from moderate to strong, medium to coarse

and subangular to angular blocky. They are slightly to strongly calcareous.

Competing senies and thein diffenentice : Marha series is the competing
series. These soils are very deep, moderately well drained and non calcareous.
Cracks, pressure faces and slickensides are also present but lime nodules in
pockets are absent in Marha series. The Marha soils also beong to Entic

Chromusterts.

Geographic setting : Jamra soils are formed in basaltic alluvium and occur
on gently sloping old flood plain at an elevation of 400 to 500 m above MSL
in Bundelkhand region of Madhya Pradesh and Uttar Pradesh. The climate
is subhumid subtropical with mean annual temperature of 25.2°C and mean
annual rainfall of 1394 mm. The estimated MAST s 27.7° C. MSST is
30.3°C and MWST is 21.8°C.

Geographically associated s0ils : Jamra soils are associated with Marha
soils which are non -calcareous, mildly alkaline and dominantly silty clay in

texture. Marha soils are belong to Entic Chromusterts.

Drainage and permeal.ility : Moderately well drained with moderately

slow permeability.
Use and vegetation : Mostly cultivated to rainfed crops like wheat, gram
and mustard.

Natural vegetation comprises of Acacia 4pp.
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Distrnilution and extent : Occurs extensively in Bundelkhand region of
Madhya Pradesh and Uttar Pradesh.

Senies proposed ¢ National Bureau of Soil Survey and Land Use Planning,
Regional Centre, Nagpur.

Intenpretation : Jamra soils have shrink-swell characteristics and it cracks
during summer. The moisture retention capacity is high. The early rainfall
enters into the soil through cracks and once the cracks are closed the water
stagnation occurs due to slow permeability. As the rainfall is high during

rainy season, runoff and erosion are the main problems.

These soils need proper surface drainage during rainy season. As the
available moisture capacity of the profiles is high, the soils are potential
for double cropping.  They will respond to management. High lime may
pose the problem of phosphate fixation.

Interpretative grouping :

i) Land capability sub-class lls
i) Irrigability sub-class 2d
iii)  Productivity potential High
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Soil Series JAMRA Classification : Entic Chromustert
Location District Sagary, Analysis at : NBSS & LUP
Madhya Pradesh Regional Cenfre,
Nagpur
Size class and particle diameter (mm)| Coarse
Sand Silt Clay fragments
Horizon Depth (2-0.05) |(0.05-0.002) | (< 0.002) 72 mm
(cm) % of whole
soil
% of <2 mm——%
Ap 0-16 25.8 29.4 44.8 3
Al12 16-45 25.0 23.5 515 2
A13 45-102 22,7 19.3 58.0 2
AC 102-140 21.6 25.4 53.0 1
- Carbonate pH EC Bulk
Gopth Organic | a5 caCo3 | (1:2.5) (1:2.5) density
<2 mm H20 H20 M -3
-1 gm
dS m
% %
0-16 0.78 0.4 7.8 0.3 1.67
16-45 0.68 8.0 8.1 0.2 1.78
45-102 0.65 9.3 8.1 0.2 1.79
102-140 0.45 10.0 8.4 0.2 94
7 Depth Extractable bases CEC Base
(cm) Ca | Mg | Na | K | Sum NH40Ac | saturation
— %
¢ mol (p") Kg L - °
0-16 25.4 10.5 1.0 0.5 37.4 40.2 93
16-45 25.2 15.0 2.1 0.5 42.8 44,2 97
45-102 24,2 15.4 2.0 0.6 42,2 43.9 96
102-140 23.4 150 3.4 0.7 42.5 43.5 98
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4. SUNDRA SERIES (ESTABLISHED)

Satna (M.P.)

The Sundra series is a member 24'34' N, 80 50

of the wvery fine, montmorillonitic, Precipitation, Temperature and Water Balance
hyperthermic family of Entic mm %
Chromusterts. Sundra soils have light ° .
olive brown to dark greyish brown, 4007 : s
moderately to strongly alkaline, clayey o T
A and AC horizons.
200 4 L10
Typilying pedon Sundra clay —
cultivated 100 4 0
Ap 0-12 cm --- Light olive R SRR e Ay '8 3
brown (2.5Y 5/3 D) clay,
dark greyish brown (2.5Y ___ pg — precip eve s Temp
4/2 M); moderate, medium,
subangular blocky; hard, friable, sticky and plastic; common, fine
and medium roots; 1 cm wide cracks; strongly alkaline (pH 8.9);

diffuse, smooth boundary.

A12 (2.5Y 5/3 D)

medium,

12-40 cm --- Light olive brown
brown (2.5Y 4/2 M); moderate,
with pressure faces; hard, firm,
medium roots; 0.5 cm wide cracks;
diffuse, smooth boundary.

clay,
subangular

A13

slickensides forming parallelepiped structural
to moderate, medium, angular blocky peds;
very plastic; few, fine and medium roots;

moderately alkaline (pH 8.0); diffuse, smooth boundary.

firm,

AC
slickensides forming parallelepiped structural
to moderate, medium, angular blocky peds; firm,
very plastic; few, fine roots; strongly alkaline (pH 8.5).

Type Ffocation

tehsil and district Panna, Madhya Pradesh.

dark greyish
blocky peds
sticky and plastic;common,fjne and
moderately alkaline (pH 7.9);

40-70 cm --- Dark greyish brown (2.5Y 4/2 M) clay; intersecting.
aggregates breaking
very sticky and
0.5 cm wide cracks;

70-140 cm --- Dark greyish brown (2.5Y 4/2 M) clay; intersecting
aggregates breaking
very sticky and

240 36' N, 80027' E; village Sundra on Panna-Satna road,
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Range in characternistics ¢ The thickness of the soil ranges from 140
to 165 cm. Colour of the A horizon is in hue 2.5Y, value 4 to 5 and chroma
2 to 3. The texture of the A horizon is uniformly clay. The structure is
strong to moderate, medium, subangular to angular blockyv. A few basaltic
lithorelicts and lime accretions are present throughout the profiie. Colour
of AC horizon is in hue 2.5Y, value 4 to 5 and chroma 2 to 3. The texture
is clay. The structure is moderate to strong, medium to coarse and angular
blocky. Clay percentage in the control section below 40 cm is more than
60.

Competing senies and thein differcniice : Sundra  soils compete  with
Bira series. Bira soils are well drained and their colours are in hue 10YR.

The Bira soils belong to Vertic Ustochrepts.

Geographic setiing ¢ Sundra soils are formed in basaltic alluvium on nearly
level to very gently sloping piedmont plain at an elevation of 300 to 350
m above MSL in Bundelkhand region of Madhya Pradesh. The climate is
sub-humid subtropical with mean annual temperature of 2500 and mean annual
rainfall of 1230 mm. The estimated MAST is 27.5°C, MSST is 30.3°C and
MWST is 21.8°C.

Geographically associated s04ls ¢ Sundra soils are associated with Jamra
soils which are very deep, moderately well drained, silty clay with accretionary
lime pockets in the profiles. The Jamra soils belong to Entic Chromusterts.

Drainage and permealility : Moderately well drained with slow

permeability.

Use and vegetation ¢ Cultivated to rainfed mixed crops like pigeon

sorghum and minor millets in kharif and wheat and gram in rabi.

Natural vegetation consists of Acacia spp.
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Distailution and extent :  Extensive in Bundelkhand region of Madhya
Pradesh.

Senies proposed ¢ National Bureau of Soil Survey and Land Use Planning,

Regional Centre, Nagpur.

Interpretation ¢ Sundra soils are moderately well drained and slowly
permeable. In periods of excessive rainfall crops may suffer due to water
stagnation. Available moisture capacity of the soils is high and is more than
30 cm for 150 cm depth of profile. During the rainy period between 24
and 39 standard weaks the probability of rainfall is good and P/PE is more
than 2.5. Stored moisture at the end of the rainy season is expected to
be about 25 cm for 100 cm profile depth that can be utilised by rabi crops.
Post monsoon rainfall, though little, are useful. Measures to conserve soils
and runoff water are necessary. Recycling the runoff water will be

advantageous for rabi crops.

During  kharif, protection from stagnation effect through  proper
management of surface drainage is necessaery. Under wet conditions, the
soils are sticky and plastic and pose problems for tillage operations. Dry

sowing of the crops may be necessary to avoid the problems of wetness.

Moisture and nutrient retention capacity of the soils lis good. The

soils will respond well to fertilizer and other inputs.

Mixed cropping of sorghum, pigeon pea and minor millets is an adapted
system. The soils will support other climatically adapted kharif crops. Wheat

and gram can be grown successfully on.conserved moisture during rabi season.
(@)  Interpretative grouping
i) Land capability sub-class Ils

i) Irrigability sub-class 2d
iii)  Productivity potential , High



(b)

Yield : Based on data from farmers' fields
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Crop

Yield Mg ha™!

Farmers' practice

Improved practices

Sorghum
Pigeon pea
Wheat

Gram

1.2 - 1.5
0.7 - 0.8
1.0 - 1.2
0.7 - 0.8

2.0
1.3
3.0
1.2

2.5
1.5
3.5
1.5
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Soil Series : SUNDRA Classification : Entic Chromustert Analysis at : NBSS & LUP
Location : District Panna, Sampling Date: January 8, 1979 Regional Centre,
Madhya Pradesh Nagpur
Size class ‘and part'icle diameter (mm) Coarse
Horizon Depth Sand Silt Clay fragments
i (2-0.05 ) | (0.05-0.002) |( €0.002) | B mon
% of whole
soil
% of £2 mm
Ap 0-12 18.6 22.4 59.0 6
Al12 12-40 Ul 28.7 54.2 4
A13 40-70 10.5 26.0 63.5 3
AC 70-140 14.8 20.8 64.4 2
[ J
Depth Organic Carbonate pH Bulk density
(cm) carbon as CaCO3 (1:2.5) Mg e
<2 mm H20
% %
0-12 0.7 0.5 8.9 1.61
12-40 0.6 0.6 7.9 1.88
40-70 0.5 0.7 8.0 1.74
70-140 0.2 0.8 8.5 1.79
Extractable bases CEC Ratio
Depth Ca Mg Na K NH,4O0AC CEC
(cm) clay
c mol(p+) kg™
0-12 24.0 6.5 1.9 0.6 34.4 0.58
12-40 26.3 5.0 2.0 0.5 37.5 0.69
40-70 1.7 9.0 2.1 0.5 31.2 0.49
70-140 24.0 9.0 27 0.5 33.2 0.51




42

5. GOLANA SERIES (TENTATIVE)

The Golana series is a member

Vadodara (Gujarat )

of the very fine, mixed, hyperthermic 22948'53,73" I5'E

family of Vertic Halaquepts. Golana Precipitation, Temperature and Water Bolanca
soils have dark greyish brown to mm o}
dark brown, moderately alkaline,

silty clay to clay A horizons, very b3l 20
dark greyish brown to dark brown, zgol, 50
strongly alkaline, silty clay to clay

B horizons and dark brown .to dark 2001 Lo
yellowish  brown, strongly alkaline,

sandy clay loam to clay C horizons. !oo' -0
Typifying pedon ¢ Golana clay — JF W

cultivated -—<= PE ——— Precip s s Tomp
Ap 0-20 cm --- Dark greyish brown (10YR 4/2 D) clay, very dark

greyish brown (10YR 3/2 M); prismatic polyhedrons breaking into
weak, medium, subangular blocky peds; hard, firm, sticky and
plastic; many fine roots; strongly effervescent; few rock fragments
of 2 to 4 mm; strongly alkaline (pH 8.9); clear, smooth boundary.

B21 20-55 cm --- Very dark greyish brown (10YR 3/2 M) silty clay;
prismatic polyhedrons breaking into moderate, medium, subangular
blocky peds with shiny pressure faces; firm, sticky and plastic;
common, fine roots; strongly effervescent; few rock fragments
of 2 to 4 mm; very strongly alkaline (pH 9.3); diffuse, smooth
boundary.

B22 55-75 cm --- Very dark greyish brown (i0YR 3/2 M) silty clay;
prismatic polyhedrons breaking into moderate, medium, subangular
blocky peds with shiny pressure faces; firm, sticky and plastic;
few, fine roots; strongly effervescent; few rock fragments of 2
to 4 mm; strongly alkaline (pH 8.8); diffuse, smooth boundary.

B23 75-125 cm --- Very dark greyish brown (10YR 3/2 M); silty clay;
prismatic polyhedrons breaking into weak, medium, subangular blocky
peds with shiny pressure faces; firm, sticky and plastic; strongly
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effervescent; few rock fragments of 2 to 4 mm; strongly alkaline
(pPH 9.0); gradual, smooth houndary.

cC 125-150 cm --- Brown (10YR 5/3 M) clay; massive; firm, sticky
and plastic; common lime nodules of 2 to 5 mm; violently
effervescent; few rock fragments of 2 to 4 mmj; strongly alkaline
(pH 8.5).

Type Location : 22°24' N, 72°25' E; village Mitali, taluk Khambhat, district
Kheda, Gujarat.

Range in characteristics : The depth of solum varies from 90 ‘to 130
cm. The colour of A and B horizons is in hue 10YR, value 3 to 4 and chroma
2 to 3 for both dry and moist soils. The texture of A and B horizons varies
from silty clay to clay. The structure is coarse, prismatic which breaks
into weak, medium, subangular blocky peds in A horizons while moderate,
medium, angular blocky with shiny pressure faces peds in B horizons. The
colour of C horizon is in hue 10YR, value 3 to 6 and chroma 3 to 4, Its
texture varies from sandy clay loam to clay and structure is massive. During
dry periods these soils develop 2 to 4 cm wide cracks which extend down-

ward upto 60 cm.

Competing series and thein diffenentiae : Mahelaj series s competing
series which is slight to moderately alkaline.

Geographic setting : Golana soils are formed in alluvium and occur on
nearly level to gently sloping flood plain. The climate is subhumid tropical
with mean annual temperature of 26.20C and mean annual rainfall of 909
mm. The estimated MAST is 27.2°C and the difference between MSST and
MWST is more than 5°C.

Geographically associated s0ils : Golana soils are associated with Mahelaj

soils which are slight to moderately alkaline in nature.

Drainage and peamealility : Poorly  drained with slow permeability.
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Use and vegetation : These soils are cultivated mainly for cotton, wheat,

rice and sorghum.

Natural vegetation comprises of Acacia »spp.

Distribution and extent : Extensive in coastal plain areas of

Gujarat.
Senies proposed ¢ Department of Agriculture, Navasari, Gujarat.

Intenpretation ¢ Golana soils are poorly drained, moderately to strongly
alkaline and clayey. They have high EC (>4 dS m~1) and ESP > 15 in the
soil control section. Under intensive agriculture, salinity and sodicity problems
are likely to further deteriorate the soil health. Therefore, judicious use
of fertilizers is required. While irrigating, special care is needed for surface

and subsurface drainage.

Intenpretative grouping

i) Land capability sub-class Isw
i) Irrigability sub-class 3d
iii)  Productivity potential Low

Note : The soil texture is based on International particle size classification.
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Soil Series GOLANA Classifvication Vertic Halaquept
Location District Kheda, Analysis at Soil Survey Unit,
Gujarat Navsari,
Department of Agri.,
Gujarat
Particle size class and particle diameter {mm) Coarse
Horizon Depth Coarse Fine sand Silt Clay fragments
(cm) Sand 72 mm %
(2-0.2) (0.2-0.02) (0.02-0.002) | ( £ 0.002) of whole
il
9%%0f <2 mm ot
Ap 0-20 15:2 0.7 19.1 65.0 2
B21 2C-55 1.6 0.7 32.0 65.7 2
B22 55-75 1.5 0.8 31.4 66.3 2
B23 75-125 3.9 0.7 29.3 66.1 2
o] 125-150 11.9 4.2 23.2 60.7 2
. Corbonate pH EC " Wat
Depth Organic | as CaCO3 |  (1:2.5) (1:2.5) holding
(cm) carbon <2 mm H20 H20 Gapacity
ds m-1
% % %
0-20 0.58 12.86 8.9 2.24 55.7
20-55 0.63 12.26 9.3 2.30 52.7
55-75 0.62 12.86 8.8 1.65 50.2
75-125 0.67 14.86 9.0 4.30 56.5
125-150 0.70 17.86 8.5 6.10 49.7
' |
Depth Extractable bases CEC EXchang-
(cm) Ca I Mg Na NH4OAC eah]e
sodium
< ¢ mol(p+)kg™1 S %
0-20 18.6 11.8 2.6 28.0 9
20-55 14.0 9.2 4.7 28.0 17
55-75 10.0 9.6 5.9 29.0 20
75-125 6.6 6.2 9.1 27.0 34
125-150 10.6 8.0 3.9 24,0 16
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6. HALDAR SERIES (ESTABLISHED)

The Haldar series is a member
of the fine, montmorillonitic, hyper-
thermic family of Typic Chromusterts.
Haldar soils have dark brown to very
dark greyish brown, mildly to
moderately alkaline, clayey A and
AC horizons, and yellowish brown

to very dark greyish brown, moderately

alkaline clayey C horizons.

Typifying pedon ¢ Haldar clay -

cultivated.

Ap 0-17 cm --- Dark greyish
brown (10YR 4/2 D) clay,
dark brown (10YR 3/3 M); coarse, prismatic breaking into moderate,
medium, subangular blocky peds; hard, friable, sticky and plastic;
many, fine roots inside peds; 5 to 7 cm wide cracks; few basalt
and quartz fragments of 2 to 5 mm; mildly alkaline (pH 7.4); clear,
smooth boundary.

A12 17-39 cm --- Dark greyish brown (10YR 4/2 D) clay, very dark
greyish brown (10YR 3/2 M); coarse, prismatic breaking into
moderate, medium, angular blocky peds with pressure faces; hard,
firm, sticky and plastic; common, fine roots; 5 to 6 cm wide
cracks; few basalt and quartz fragments; mildly alkaline (pH 7.7);
clear, smooth boundary.

A13 39-56 cm --- Dark brown (10YR 3/3 D&M) clay; coarse, prismatic
structure with intersecting slickensides breaking into moderate,
medium, angular blocky peds; hard, firm, sticky and plastic; few,
fine roots inside peds; 4 to 5 cm wide cracks; moderately alkaline
(pH 8.0); diffuse, wavy boundary.

Al4 56-102 cm --- Dark brown (10YR 3/3 D) clay, very dark greyish

brown (10YR 3/2 M); coarse, prismatic structure with intersecting
slickensides breaking into coarse, medium, angular blocky peds;
hard, firm, sticky and plastic; few, fine roots; mildly alkaline
(pH 7.6); diffuse, wavy boundary.
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AC 102-130 cm --- Dark yellowish brown (10YR 3/4 D) clay, dark
brown and dark- yellowish brown (10YR 3/3, 3/4 M); coarse, prismatic
with intersecting slickensides breaking into coarse, medium, angular
blocky peds; hard, firm sticky and plast,ic/; moderately alkaline
(pH 7.9); diffuse, smooth boundary.

C 130-145 cm --- Yellowish brown (10YR 5/4 D) clay, dark yellowish
brown (10YR 3/4 M); weak, medium, subangular blocky; hard, firm,
sticky and plastic; common, lime nodules of 2 to 6 mm; violently
effervescent; moderately alkaline (pH 8.1).

Type Location ¢ 219 43" N, 70° 55' E; village Haldar, tehsil and district
Bharuch, Gujarat.

Range in characternistics : The A horizon is 90 to 140 cm thick and
the colour is in hue 10YR, value 3 to 4 and chroma 2 to 3. The texture
is clayey and the structure varies from coarse prismatic to angular blocky
with prominent slickensides. Quartz and basalt fragments are present

throughout the profile.

Competing senies and thein differentiae : Haldar soils are competing
with Sarol and Sisodara soils. Sarol soils are clayey, moderately well drained
with moderate permeability and belong to Typic Chromusterts. Sisodara soils
are also clayey, moderately well drained with moderately slow permeability

and belong to Vertic Ustochrepts.

Geographic seiling ¢ Haldar soils are formed in alluvium of mixed origin
and occur on nearly level to very gently sloping alluvial plain at an elevation
of 20 m above MSL in Bharuch, Surat and Vadodara districts of Gujarat.
The climate is subhumid tropical with mean annual temperature of 25.500 and
mean annual rainfall of 1640 mm. The estimated MAST is 26.5° C and
difference between MSST and MWST is more than 5°C.

Geographically associated »0ils : Haldar soils are associated with Sisodara
soils which are relatively less clayey and do not have slickensides. Sisodara

Soils belong to Vertic Ustochrepts.
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Drainage and peameability : Imperfectly drained with slow to very slow

permeability.

Use and vegetation ¢ These are intensively cultivated to cotton, rice,

sugarcane, wheat, sorghum and banana.

Natural vegetation comprises of Acacia aralica and 7amarindus indica

and grasses Cynodon dactylon etc.

Distrnilution and extent + Extensive in Bharuch, Surat and Vadodata

districts of Gujarat.

Senies proposed ¢ Soil Survey Organisation, Department of Agriculture,

Navasari Unit, Gujarat.

Interpretation : Haldar soils are clayey; they develop cracks due to
high swelling and shrinking potential. They are slowly permeable and due
to their cracking nature the profile gets saturated during initial rainfall
periods and become susceptible to runoff, erosion and ponding. They are
imperfectly drained and require measures for disposal of excess water to
avoid adverse effects on crops. The available water and nutrient retention
capacity is high. Under irrigation, these soils are likely to pose problems
of drainage and rising ground water level. Hence, they need adequate surface

drainage measures. All climatically adapted crops can be grown.

Inteapnetative grouping :

i) Land capability sub-class Ills
i) Land irrigability sub-class 2d
iii)  Productivity potential Medium to high

Note : The soil texture is based on International particle size classification.



Soil Series :

HALDAR
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Classification :

Typic Chromustert

Location District Bharuch, Analysis at Soil Survey Unit
Gujarat Navasari,
Dept. of Agri.,
Gujarat
Size class and particle diameter (mm) Coarse
Hlorizen Depth CQarse Fine Silt Clay fragments
(cm) sand sand >2 mm
2.0-0.2 0.2-0.02 0.02-0.002 | £ 0.002 mMm_| 9% of whole
% of €2 mm soil
Ap 0-17 0.1 20.1 25:3 54,5 7
A12 17-39 0.1 19.6 20.4 59.9 3
A13 39-56 0.1 23.4 22.0 54,5 2
Al4 56-102 0.3 28.1 1541 56.5 2
AC 102-130 0.2 25.4 18.6 55.8 1
C 130-145 0.8 26.6 225 50.1 6
. Carbonate pH E.C. Water
(Dcenﬁ’)th gf;‘gr:c as CaCO3 (1:2.5) (1:2.5) holding
<2 mm H20 dS =1 capacity
% % %
0-17 0.27 0.7 7.4 0.15 63.3
17-39 0.20 1.3 e 0.12 63.2
39-56 0.20 1.3 8.0 0.15 65.3
'56-102 0.20 1.3 76 0.08 62.4
102-130 0.27 17 7.9 0.16 64.2
130-145 0.17 10.9 8.1 0.17 60.2
- Extractable bases
Depth Ca | Mg~ | Na CEC
(cm) —c mol(p+)kg-1
0-17 32,0 10.0 0.7 44,0
17-39 30.0 10.0 0.4 44,7
39-56 30.4 11.0 Trace 44.8
56-102 32.0 12.4 0.4 46.4
102-130 31.0 11.4 0.3 44.0
130-145 29.4 .6 Trace 38.6
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7. JALALPUR SERIES (ESTABLISHED)

The Jalalpur series is a member Vadodara (Gujarat)
° ] o

of the very fine, montmorillonitic, 22 18N, 73 IS'E

hyperthermic family of Typic Precipitation, Temperature and Water Balance

Chromusterts. Jalalpur soils have Ll %

dark brown to very dark greyish brown, 4004 30

moderately to strongly alkaline, clayey

A horizons and yellowish brown to 300 20

dark brown, very strongly alkaline,

sandy clay loam.to clay AC horizons. 2001 10

Typilying pedon ¢ Jalalpur clay il 0

cultivated ’

' J

Ap 0-22 cm --- Dark greyish _——— PE ——e Precip o 9e¢ ¢ Temp
brown (10YR 4/2 D) clay, )
very dark greyish brown (10YR 3/2 M); coarse, columnar breaking
into moderate, medium, subangular blocky peds; hard, firm, sticky
and plastic; few, fine roots; few lime nodules of 2 to 5 mm;
slightly effervescent; moderately alkaline (pH 8.3); clear, smooth
boundary.

A12 22-65 cm --- Very dark greyish brown (10YR 3/2 M) clay; coarse,
columnar breaking into moderate, medium, subangular blocky peds
with shiny pressure faces; firm, sticky and plastic; few, coarse
roots; many, lime nodules of 2 to 5 mm; slight effervescent; few
basaltic lithorelicts and mica flakes; strongly alkaline (pH 8.5)
clear, wavy boundary.

A13 65-110 cm --- Dark brown (10YR 3/3 M) clay; moderate, medium,
angular blocky peds with intersecting slickensides; firm, very sticky
and very plastic; few, coarse roots; many, lime nodules of 2 to
5 mm; strongly effervescent; very few basalt fragments; strongly
alkaline (pH 8.7); clear, wavy bouncary. )

AC 110-150 cm --- -Dark brown (10YR 4/3 M) clay; weak, medium,

subangular blocky peds; friable, sticky and plastic; many, lime
nodules of 2 to 5 mm; violently effervescent; many basalt fragments;
very strongly alkaline (pH 9.4).
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Type Location : 20°04' N, 73°38' E; about 1/4 km east to village Katkui,
taluka Tilakvada, district Vadodara, Gujarat.

Range in charactenistics : The sthickness of Ap horizon is 11 to 25 cm
and the colour is in hue 10YR, value 3 and chroma 2 to 3 and its texture
is sandy clay to clay. The subsurface A horizon is 80 to 140 cm thick.
Its colour is in hue 10YR, value 3 to 4 and chroma 2 to 3 and its structure
is coarse columnar breaking into moderate, medium, subangular blocky with
wedge shaped aggregates. Slickensides are prominent. Calcium carbonate
ranges upto 10 per cent. Colour of AC horizon is in hue 10YR, value 4
to 6 and chroma 3 to 4. The texture varies from sandy clay loam to clay.
The structure of AC horizon is weak, medium, subangular blocky with many
2 to 5 mm size lime nodules and basalt fragments. Lime nodules and basalt

fragments increase with depth. AC horizon is strongly alkaline.

Competing senies and thein differentice : Jalalpur series has two
competing series namely Haldar and Mulad. Both these series have less than
60 per cent clay. Haldar series is calcareous while Mulad series is non-
calcareous. Both these series have cracks,  slickensides and sphenoidal

structural aggregates.

Geographic setiing :  Jalalpur soils are formed in alluvium of mixed origin
and occur on nearly level to gently sloping old flood plain at an elevation
of 1200 to 150 m above MSL in Bharuch, Vadodara and Surat districts of
Gujarat. The climate is subhumid tropical with mean annual temperature
of 28°cC and mean annual rainfall of 967 mm. The estimated MAST is
29°C and difference between MSST and MWST is more than 5°C.

Geographically associated s0ils ¢ Jalalpur  soils are associated with
Sisodara and Mulad soils.

Drainage and permealility : Moderately well drained with slow to very
slow permeability.
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Use and vegetation ¢ Cultivated to cotton, sorghum, pulses and oilseeds
during kharif as rainfed crops. Wheat, banana and sugarcane are grown under

irrigation.

Natural vegetation comprises of Acacia arnalica and Tamarnindus indica;
and grasses Cynodon dactylon.

Distnibution and extent ¢ Extensive in Bharuch, Vadodara and Surat
districts, Gujarat.

Senies proposed ¢ Soil Survey Organisation, Department of Agriculture,

Navasari, Gujarat.

Intenpretation ¢ Jalalpur soils are very deep and clayey. They have high
water and nutrient retention capacity. Due to their cracking nature, they
can conserve most of the initial rainfall. Once saturated, they are susceptible
to run off and erosion even on gently sloping land. Soils occurring on nearly
level slopes are susceptible to stagnation of water. Substratum below 100
to 150 cm tends to be high in exchangeable sodium and soluble salts. Without
proper drainage measures, they are likely to pose saline/sodic problems under
irrigation.  Jalalpur soils will respond to the use of fertilizers and other

inputs.

Jalalpur soils can support all climatically adapted crops. But during
high intensity rainfall periods, crops will suffer due to drainage and water

stagnation problems.

Management requinements ¢

i) Surface drainage

ii)  Land shaping

iii) Growing kharif crops on ridges

iv)  Growing double crops to use conserved moisture

v) Growing mixed crops
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Under irrigation proper drainage is essential to prevent saline/sodic
problems.

vii) Avoid Ihigh intensity irrigation crops.

vi)

Intenpretative grouping ¢

i) Land capability sub-class s
ii)  Irrigability sub-class 3d
iii)  Productivity potential Medium to high

Note : The soil texture is based on International particle size classification.
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Soil Series : JALALPUR Classification : Typic Chromustert
Location : District Vadodara, Analysis at ¢ Soil Survey Unit,
Gujarat Navasari,
Dept. of Agri.,
Gujarat
Size class and particle diameter (mm) _ Coarse
. Coarse Fine Silt Clay fragments
Horizon Depth sand sand > 2 mm
(cm) (2-0.2) (0.2-0.02) (0.02-0.002) | ( € 0.002) | % of whole
% of < 2 mm 3 soil
Ap 0-22 6.0 23.4 10.0 60.6 1
Al12 22-65 5.1 21.7 12:3 60.9 8
A13 65-110 5.6 20.4 13.6 60.4 1
AC 110-150 2.7, 33.9 9.8 53.6 2
Carbonate pH E.C: Bulk Water
Depth Organic as CaCO3 (1:2.5) (1:2.5) density holding
(cm) carbon <2 mm H20 H20 Mg m-3 capacity
dS m-1
% % %
0-22 0.49 2.9 8.3 8.85 1.20 60.9
22-65 0.42 3.7 8.5 0.25 1.40 54.8
65-110 0.56 7.5 8.7 0.43 1.20 65.1
110-150 0.22 23.2 9.4 0.24 1.20 61.0
Depth C.E.C.
(cm) c_mol(p+kg-1 |
0-22 42.7
22-65 47.1
65-110 36.7
110-150 25.1
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8. SAROL SERIES (ESTABLISHED)

Indore (M.P..)
22 43'N,75 S8'E

Precipitation, Temperature and Water Balance

The Sarol series is a member

of the fine, montmorillonitic, hyper-

thermic family of Typic Chromusterts. g, 0
Sarol soils have dark greyish brown :
to very dark greyish brown, moderatelv 4001 . s 30
alkaline, clayey A horizons, and very . e e,
dark greyish brown to greyish brown, B0
moderately ‘alkaline, clayey AC "
horizons.
1004

Typifying pedon Sarol clay -

cultivated J FMAMJJ ASONTD

s PE Precip o ¢ Temp

Ap 0-11 cm --- Dark greyish
brown (2.5Y 4/2 D) clay,
very dark greyish brown (2.5Y 3/2 M); moderate, medium, subangular
blocky; hard, firm, sticky and plastic; many, fine roots inside peds;
medium, tubular pores; moderately alkaline (pH 8.0); clear, smooth
boundary.

A12 11-29 cm --- Dark greyish brown (2.5Y 4/2 D) clay, very dark
greyish brown (2.5Y 3/2 M); moderate, medium, subangular blocky;
hard, firm, sticky and plastic; many, fine roots inside peds; fine
and medium, tubular pores; moderately alkaline (pH 8.1); clear,
smooth boundary.

A13 29-54 cm --- Very dark greyish brown to dark greyish brown
(2.5Y 3.5/2 D) clay, very dark greyish brown (2.5Y 3/2 M); moderate,
medium, angular blocky peds with slickensides and -shiny pressure
faces; hard, firm, sticky and plastic; few, fine roots; fine, irregular
pores; slightly effervescent; moderately alkaline (pH 8.1); diffuse,
smooth boundary.

Al4 54-95 cm --- Very dark greyish brown to dark greyish brown
(2.5Y 3.5/2 D&M) clay; intersecting slickensides forming large

Pedon described by the core group S.P. Gawande, H.S. Shankaranarayana,
J.C. Bhattacharjee, S.G. Pandey and H.P. Choudhary; R.J. Landey, G.V. Patel,
B.R. Tembhare, S.N. Deshmukh and D.D. Dube associated. December 12, 1979.
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parallelepipeds with long axes tilted 40 to 45o from the horizontal
that break into strong, coarse, angular blocks with shiny pressure
faces; very hard, very firm, very sticky and very plastic; few,
fine roots; fine, irregular pores; slightly effervescent; moderately
alkaline (pH 8.1); gradual, smooth boundary.

A15 95-119 cm --- Very dark greyish brown to dark greyish brown
(2.5Y 3.5/2 D&M) clay; intersecting slickensides forming large
parallelepipeds with long axes tilted 30° from the horizontal that
break into strong, coarse, angular blocks with shiny pressure faces;
very hard, very firm, very sticky and very plastic; few, fine roots;
fine, irregular pores; slightly effervescent; moderately alkaline
(pH 8.1); gradual, smooth boundary.

A16 119-147 cm --- Dark greyish brown (2.5Y 4/2 D) clay, very dark
greyish brown to dark greyish brown (2.5Y 3.5/2 M); intersecting
slickensides forming large parallelepipeds with long axes tilted
35° from the horizontal that break into strong, coarse, angular
blocks with shiny pressure faces; very hard, very firm, very sticky
and very plastic; few, fine roots; fine, irregular pores; slightly
effervescent; moderately” alkaline (pH 8.2); clear, smooth boundary.

AC 147-160 cm --- Very dark greyish brown to dark greyish brown
(2.5Y 3.5/2 D&M) clay; intersecting slickensides forming medium
parallelepipeds tilted 35° from the horizontal that break into strong,
coarse, angular blocks with shiny pressure faces; very hard, very
firm, very sticky and very plastic; fine, irregular pores; strongly
effervescent; moderately alkaline (pH 8.2).

Type Location ¢ 22° 43' N, 75°48' E; village Binjalai, tehsil and district
Indore, Madhya Pradesh.

Range .in charactenistics : The A horizon is more than 100 cm thick.
Its colour is in hue 2.5Y, value 3 to 4 and chroma 2. The texture is clayey
with clay ranging from 50 to 60 per cent: The subsoil layers have intersecting
slickensides forming parallelepipeds that break into angular blocks. The soil
is slightly calcareous in the A horizon and strongly calcareous in the AC
horizon. Cracks 2 to 3 cm wide at the surface that taper and extend to
120 cm depth,

Competing senies and thein differentiae . : Sarol soils are competing with
Baloda soils which have colour in hue 10YR and has more lime. Baloda series

belong to Entic Chromusterts.
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Geographic setting : Sarol soils are formed in basaltic alluvium on level
to gently sloping piedmont plain at an elevation of 540 to 580 m above MSL
in the Malwa plateau of Madhya Pradesh. The climate is subhumid tropical
with mean annual temperature of 24.400 and mean annual rainfall of 1050 mm.
The estimated MAST is 25.4°C. MSST is 28.0°C and MWST is 21.2°C.

Geographycally associated s0ils : Sarol soils are associated with Kamlia-
kheri and Baloda soils. The Kamliakheri soils are shallow and developed over
weathered basalt while the Baloda soils are very deep and grey to very dark
grey in colour. Kamliakheri and Baloda soils belong to Lithic Ustochrepts

and Entic Chromusterts respectively.

Drainage and permealility ¢ Moderately well drained with moderate
permeability.

Use and vegetation : Cultivated to sorghum, pigeon pea, wheat, gram

and linseed.

Natural vegetation comprises of Acacia spp. and  Zizyphus spp.

Distrnilution and extent : Extensive in Indore, Ujjain and Dewas districts

in Malwa plateau of Madhya Pradesh.

Senies proposed : National Bureau of Soil Survey and Land Use Planning,

Regional Centre, Delhi.

Intenpretation : Sarol soils are fine-textured with high  shrink-swell
potential. ~ They are susceptible  to erosion. They can support a variety
of crops. Crops respond to management under both rainfed and irrigated
conditions. Under irrigation, provision of appropriate drainage will be necessary

to avoid salinity problems.



(a)

(b)

Interpretative grouping
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i) Land capability sub-class

ii)  Irrigability sub-class
iii)  Productivity potential

Yield : Based on data from farmers' fields

Ils
2d
Medium to high

Crop Yield (Mg ha™!)
Farmers' practice | Improved practices
Sorghum 1.0 2.5
Pigeon pea 0.8 1.5
Wheat 0.8 - 1.5 2.5 - 3.0
Gram 0.6 1.3
Linseed 0.4 0.6
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Soil Series : SAROL Classification : Typic Chromustert Analysis at : NBSS & LUP
. S . : Regional Centre,
Location : District Indore, Sampling Date: December 12, 1979 Nagpur
Madhya Pradesh P
Size class and particle diameter (mm) ||Coarse
Tortal Sand Clay frag-
r Sand | Silt | Clay || Very [Coa-| Med-| Fine | Very | (0.002<0.001 |ments
rorizon (Dc‘fr“’)th (2-0. | (0.05| (< 0.| coa- |rse | ium-| (0.25] fine | 0.001 >2mm
05) | -0. 002) | rse (1- (0.5-( 0.1) | (0.1- Po of
002) (2-1) 10.5) | 0.25) 0.05) whole
50il
% of <2 pnm o!
Ap 0-11 13.4 (30.5 [ 56.1 | 1.4 1.1 0.5 0.4 10.0 7.3 |[48.8 5
A12 11-29 10.6 | 31,5 | 57.9 | 1.8 2.9 0.4 |0.4 5.1 | 16.0 |41.9 5
A13 29-54 8.3 | 33.6 |58.1 | 2.1 1.2 0.5 0.6 3.9 | 19.0 |39.1 2
Al14 54-95 6.0 | 35.0 |59.0 (1.5 0.9 0.5 0.3 2.8 |27.0 |32.0 7
A15 95-119 7.9 |36.6 | 55.5 | 2.7 1.2 0.6 0.4 3.0 |23.6 |31.9 5
A16 119-147 10.0 |38.0 | 52.0 |3.2 1.4 0.8 0.5 4.1 [22.1 |29.9 7
AC 147-160 9.4 |38.1 |52.5 | 3.4 2.1 1.1 0.3 2.5 [23.4 (29.1 2

Car- pH E.C. |Bulk COLE
] bona- [(1:2.5)|(1:2.5) | den-
aflﬁ’)th organic | te as | H20 | H20 |sity |
CaCO3 dsm™! |Mgm=3 | cm/
< 2mm cm
% %

0- .40 0.9 | 80 | 0.10 [1.92 |0.17
1934 8.34 2.7 | 8.1 | 0.10 [1.87 |0.16
29-54 0.34 33| 8.1 | 0.10|1:86 |0.16
54-95 0.30 23 | 8.1 | 0.10]2.05 |0.16
95-119 | 0.30 1.9 | 8.1 | 0.10| 2.05 |0.16

119-147 | 0.27 3.3 | 8.2 | 0.10 | 1.89 |0.16
147-160 | 0.27 14,9 | 8.2 | 0.10 l 2.00 |0.16
|

Extractahle-bases Exch- | Ratio

Depth | Ca+Mg | Na | K Sﬁf ange- | CEC
= bl I

(em) k¢ mol(p*)kg1 QAc :od?un" Gy

%

0-11 48,7 3.9 [ 0.6 | 53.2 7 | 0.95
11-29 40.2 42 | 0.5 | 44.9 9 |o0.77
29-54 52.5 42 | 0.5 | 57.2 7 |o0.98
54-95 53,2 44 | 0.5 | 58.1 8 |o0.98
95-119 | 40.2 45 | 0.5 | 45.2 10 | 0.81

119-147 | 43.9 48 | 0.5 | 49.2 10 |0.95
147-160 | 38.4 46 | 0.5 | 43.5 11 |0.83
]

Analysed by : A.R., Kalbande, Raj Kumar and O. Challa
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9. SAUNTHER SERIES (ESTABLISHED)

The Saunther series is a member

Bhopa!l (M.F.)
23 17'N,77 21E

of «the very. fife, montmorillonitic, Precipitation, Temperature and Water Balahce
hyperthermic family of Vertic

mm %
Ustochrepts. Saunther soils have

very dark grey to very dark greyish 400+
brown, clayey A and B horizons with

cultivated

Ap

weathered basalt in C horizons. e
200+
Typifying pedon ¢ Saunther clay —
100 4
0-27 cm --- Very dark J FmAmMI JASOEND
grey (10YR 3/1 D) clay;
very dark grey to very dark ——=— PE —— Precip @ eece Temp

B1

B2

C

greyish brown (10YR 3/1.5

M); moderate, medium, subangular blocky; hard, firm, sticky and
plastic; common, very fine roots; 2 cm wide cracks; neutral
(pH 6.8); clear, smooth boundary.

27-60 cm --- Very dark grey to very dark greyish brown
(10YR 3/1.5 M) clay; strong, medium, angular blocky peds with
prominent slickensides; firm, sticky and plastic; few, fine roots;
1 cm wide cracks; neutral (pH 7.2); diffuse, smooth boundary.

60-77 cm --- Very dark grey to very dark greyish brown
(10YR 3/1.5 M) clay; moderate, medium, subangular blocky peds
with slickensides; firm, sticky and plastic; few, fine roots; pockets
of weathered basalt; neutral (pH 7.1); clear, smooth boundary.

77-105 cm --- Weathered basalt.

Type tocation : 23°08' N, 77° 47" E; village Saunther, tehsil Goharganj,

district Raisen, Madhya Pradesh.

Range in charactenistics ¢ The thickness of the A horizon ranges from
20 to 30 cm. Its colour is in hue 10YR and 2.5Y, value 2 to 3. and chroma

1 to 2.5, respectively for both dry and moist soils. The texture of A horizon
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is clayey, and structure is moderate to strong, fine to medium subangular
blocky. The thickness of the B horizon ranges from 40 to 60 cm. Colour
of the B horizon is in hue 10YR and 2.5Y, value 2.5 to 3 and chroma
1 to 2. The texture of the B horizon is clayey, and structure is moderate
to strong, medium to coarse, subangular to angular blocky.

Geographic setting : Saunther soils occur on interplateau valleys and level
to gently sloping pediments at an elevation of 300 to 520 m above MSL in
Raisen district of Madhya Pradesh. The climate is subhumid tropical with
mean annual cemperature of 25.20C and mean annual rainfall of 1394 mm.
The estimated MAST is 26.7°C. MSST is 29.3°C and MWST is 21.8%C.

Geographically associated s0ils : Saunther soils are associated with
Begamganj and Chickiod soils which are Entic Chromusterts and Typic

Chromusterts respectively.

Dnmageandpenmeaaj,&éty ¢ Moderately well drained with moderately
slow to slow permeability.

Use and vegetation : Cultivated to wheat, sorghum, gram and soybean.

Important trees are Butea frondosa, Tectona grandis and  Zizyphus
Jujula,

Distrnibution and extent : Extensive in Goharganj, Raisen and Bareli tehsils
of Raisen district, Madhya Pradesh.

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

Interpretation Saunther soils are moderately well drained. Available
moisture capacity is adequate for most of the locally grown kharif Crops.
Weathered basalt substratum helps in the internal drainage of these soils

which is  favourable under irrigation. Clayey  texture, shrink-swell
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characteristics and plasticity of the soil affect root penetration in the
profile as well as workability. As the soils crack, water from initial rainfahl
is conserved in the profiles. Rabi crops like gram can be grown on conserved

moisture.

Nutrient availability and nutrient retention capacity of the soils are
good. They will respond to fertilizer, conservation management and other

inputs.
Intenpretative grouping
i) Land capability sub-class Ils

i) Irrigability sub-class 2d
iii) Productivity potential Medium
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Soil Series : SAUNTHER Classification : Vertic Ustochrept
Location District Raisen Analysis at NBSS & LUP
Madhya PradesFm Regional Cen%re,
Nagpur
e ! B " Size class and particie diameter (mmi) 1
1 = Total ) Sand _| Coarse|
Horizon | Depth | Sand Silt Clay Very | Coarse | Medium| Fine Very [_frag- !
(cm) (2.0- [(0.05- (<o, [coarse ((1 - (0.5- (0.25- fine ments
0.05) |[0.002; 002) (2-1) | 0.5) 0.25) 0.1) '0.1—0.05:J>2mm
! ' % of
o % of <2mm \A;)hole
soil
Ap 0-27 | 11.4 25.0 63.6 1.4 ' 2.5 %3 2.1 4.1 1
B1 27-60 | 15.1 195 65.4 0:5r- v 0.6 0.9 1:5 11.6 -
B2 60-77 | 29.9 15.6 54, 1.5 8.5 10.1 8.9 0.9 1
c 77-105| - Weathg¢red basalt
[ Carb- pH E.C. Bulk
| onate | (1:2.5)[ (1:2.5) | Gon
Depth Organic | ag H20 H20 sity
(cm) carbon |caco3 dSm=1 [ Mam=3
gm
<2mm
% %
0-27 0.84 Tr 6.8 0.13 1.81
27-60 0.64 i 72 0.13 1.85
60-77 0.50 Tr 7.1 0.16 1.88
77-105 Weathered basalt
1 |
Extractable bases CEC | Base |Ratio
Depth Ca | Mg | Na | K | sum NH4 |satura- | CEC
cm < OAc | tion cla
S A . mol(p*)kg™! % g
0-27 37.0 11.0 1.8 3.8 50.6 53.8 94 0.85
27-60 38.0 12.0 1.3 0.7 52.0 53.8 97 0.82
66-77 38.0 10.0 1.4 0.5 L 49.9 511 98 0.94
77-105 i Weatherked basald-—
| | | |

T
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10. KHERI SERIES (ESTABLISHED)

The Kheri
of the

series is a member

very fine, montmorillonitic,

Jabalpur (M.P.)

23" 10' N, 79 57'E

Precipitation, Temperature and Water Balance

hyperthermic family of Typic
Chromusterts. Kheri soils have dark . %
greyish brown to very dark greyish ,qqJ ° 20
brown, neutral to moderately alkaline, 2. W\
clayey A horizons and very dark greyish 3004 "o f20
o
brown, moderately alkaline, clayey
AC horizons. S00; S =10
100 1 [ i L O
Typitying pedon ¢ Kheri clay = - See o
cultivated 3 : -
J M ] A 80 N D
Ap 015 om - Very dark 77 FF Procip <« v o5 WP
greyish brown to dark
greyish brown (2.5Y 3.5/2 D) clay, very dark greyish brown
(2.5Y 3/2 M); moderate, medium, subangular blocky; hard, firm,
sticky and plastic; many, fine and medium roots inside peds; fine,
tubular pores; few, fine to medium basalt fragments and fine lime
nodules; neutral (pH 7.1); gradual, smooth boundary.
A12 15-37 c¢m --- Very dark greyish brown (10YR 3/2 M) clay; moderate,

A13

coarse, prismatic breaking to moderate, medium, angular blocky
peds; very firm, very sticky and plastic; common, fine roots; very
fine, irregular pores; few, fine to medium basalt fragments and
lime nodules; neutral (pH 7.3); diffuse, smooth boundary.

37-60 cm --- Very dark greyish brown (10YR 3/2 M) clay; inter-
secting slickensides forming strong, coarse angular blocky structure
with shiny pressure faces; very firm, very sticky and plastic; few,
fine roots; few, fine to medium basalt fragments and lime nodules;
mildly alkaline (pH 7.4); diffuse, smooth boundary.

Pedon described by the core group 5.6,
Bhattacharjee;
G.S. Kaushal associated.

Pandey, H.P. Choudhary and J.C.
Landey, G.V. Patel, S.N. Deshmukh, B.R. Tembhare and
December 6, 1979.

R.J.
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Al4 60-84 cm --- Very dark greyish brown and dark greyish brown
(10vR 3/2, 4/2 M) clay; intersecting slickensides forming strong,
coarse, angular blocky structure with shiny pressure faces; very
firm, very sticky and plastic; few, fine roots; slightly effervescent;
few, fine to medium basalt fragments and lime nodules; neutral
(pH 7.3); diffuse, smooth boundary.

A15 84-129 cm --- Very dark greyish brown and dark greyish brown
(10YR 3/2, 4/2 M) clay; intersecting slickensides fo'rr%ing strong,
coarse, parallelepipeds with long axes tilted 40 to 45° from the
horizontal that break into strong, coarse, angular blocks with shiny
pressure faces; very firm, very sticky and plastic; few, fine roots;
strongly effervescent; few, fine to medium basalt fragments and
few, fine lime nodules; moderately alkaline (pH 8.0); clear, wavy
boundary.

AC 129-150 cm --- Very dark greyish brown and dark greyish brown
(10YR 3/2, 4/2 M) clay; intersecting slickensides forrging strong,
coarse, parallelepipeds with long axes tilted 30 to 35° from the
horizontal that break into strong, coarse, angular blocks with shiny
pressure faces; very firm and very sticky; few, fine roots; strongly
effervescent; few, fine to medium basalt fragments and lime
nodules; moderately alkaline {(pH 8.1).

Type Location : 23 % 10" N, 79 %57" E; JNKVV ~ Research Farm; village
Kheri, tehsil and district Jabalpur, Madhya Pradesh.

Range in characteristics : The A horizon is more than 125 cm thick.
Its colour is in hue 2.5Y and 10YR, value 3 to 4 and chroma 2. The texture
is clayey with more than 60 per cent clay. In the lower layers of the A
horizon, ‘intersecting slickensides forming strong coarse parallelepipeds are

observed. The soils crack during dry season.

Geographic setting : Kheri soils are formed in basaltic alluvium on level
to very gently sloping piedmont in the upper catchment of Narmada in
Jabalpur and Narshinghpur districts of Madhya Pradesh at an elevation of
375 to 400 m above MSL. The climate is subhumid tropical with mean annual
temperature of 25.2°C and mean annual rainfall of 1440 mm. The estimated
MAST is 26.2°C. MSST is 29.3°C and MWST is 21.2°C.
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Geographically associated s0ils @ Kheri soils are associated with Adhartal
soils which are cracking and clayey. They do not have gilgai relief, slicken-
sides, and wedge shaped aggregates. The Adhartal soils belong to Vertic

Ustochrepts.

Drainage and penmecbility ¢ Moderately well to imperfectly drained with

slow permeability.

Use and vegetation ¢ Cultivated to rice, wheat, gram, linseed, pigeon

pea and lentil.

Natural vegetation comprises of Acacia spp., Butea spp., Annona spp.
and grasses Cynodon spp., Saccharum spp.  etc.

Distrnidution and extent ¢ Extensive in the upper catchment of Narmada

covering Jabalpur and Narsinghpur districts, Madhya Pradesh.

Senies proposed ¢ Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur.

Intenpretation : Kheri series are moderately productive and crops respond

to management. In some soils poor drainage may give rise to problems.

(a) Inteapretative grouping

i) Land capability sub-class Ills

ii) Irrigability sub-class 3d

iii) Productivity potential Medium

(b) Yield : Based on data from farmers' fields
Crop Yield Mg ha~! i B
Farmers' practice Improved practices

Rice 1.6 3.0
Sorghum 0.7 1453

Pigeon pea 0.7 2.0

Wheat 1.2 2.0
Chickpea 05 1.0

Pea 0.6 1.0
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Soil Series : KHERI Classification : Typic Chromustert Analysis at : NBSS & LUP
Location : District Jabalpur, Sampling Date: December 6, 1979 Segnonal Centre,
- Madhya Pradesh agpur
Size class and particle diameter (mm) Coarse
Total | Sand Clay frag-
Sand | Silt Clay |Very Coa- | Med-| Fine Very | (0.002-}<0.001] ments
Horizon | Depth (2-0. [(0.05- £0. |[coa- |[Trse ium | (0.25- | fine 0.001) >2 mm
(cm) 05) 0.002) | 002) rse (1- (0.5- 0.1) (0.1- % of
(2-1) {0.5) 0.25) 0.05) whole
d soil
S % of <2 mm
Ap 0-15 13.6 22.9 63.5 2.1 1.4 1.6 3.5 5.0 16.2 48.3 -
Al12 15-37 15.9 22.3 61.8 - 0.5 1.3 1.8 12.3 18.3 43.5 -
A13 37-60 16.3 19.8 63.9 - - Tail 5.7 9.5 12.6 51.3 -
Al4 60-84 173 19.1 63.6 - - 153 6.0 10.0 7.4 56.2 -
A15 84-129 15.1 20.5 64.4 0.2 13 1.0 2,1 10.5 8.4 56.0 -
AC 129-150 187 20.6 65.7 - - 1.0 1.7 11.0 9.6 56.1 -

Carbo- pH EXC: Bulk
nate (1:2.5)| (1:2.5) | den- SoLE
Depth Organic | as H20 H20 | sity
(cm) carbon | CaCO3 dsm~!| Mgm™
<2 mm
% % cm/cm
0-15 0.52 Tr T 0.1 1.67 0.10
15-37 0.30 Tr T3 0.1 2.04 0.13
37-60 0.28 Tr 7.4 0.1 1.97 0.14
60-84 0.26 T 7.3 0.1 1.96 0.14
84-129 0.25 7.9 8.0 0.1 1.94 0.14
129-150 0.26 4,7 8s1 0.1 2.07 0.11
Extractable bases CEC] Ratio
Ca+Mg Na K NH4| CEC
Depth OAc| clay
tom) K— ¢ mol(p")kg'1—>
0-15 59.3 0.4 0.7 60.4 0.95
15-37 46.4 0.3 0.7 47.4 0.77
37-60 46.3 0.2 0.7 47.2 0.74
60-84 43.4 0.3 0.8 44,5 0.70
84-129 55.8 0.2 0.8 56.8 0.88
129-150 £2.6 0.3 0.8 3.7 0.82
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11. ARANG SERIES (TENTATIVE)

Raipur (M.P)
The Arang series is a member
' Ay ‘ . 21'14'N, 81I°39'E
of the fine, mixed, hyperthermic family Precipitation, Temperature and Water Balance
of Entic Chromusterts. Arang soils o o
have dark brown to very dark greyish
brown, neutral to mildly alkaline silty 4001
clay to clay A horizons, dark greyish
300+

brown, moderately alkaline, gravelly
silty clay to clay AC horizons and 2004
olive brown, moderately alkaline,
gravelly silty clay to clay C horizons. 100 A
Typifying pedon : Gravelly silty clay
— cultivated ———- PE Bredls ~+ e % Tanip
Ap 0-23 cm --- Dark brown (10YR 4/3 M) gravelly silty clay; moderate,

medium, subangular blocky; firm, sticky and plastic; many roots,
few ferruginous nodules of 2 mm; few lime nodules; slightly
localised effervescent; neutral (pH 6.9); diffuse, smooth boundary.

A12 23-36 cm --- Dark greyish brown (2.5Y 4/2 M) silty clay; moderate,
medium, angular blocky; firm, sticky and plastic; few to many
roots; many rounded and dark brown ferruginous nodules of 2 to
5 mm; few lime nodules of 3 to 5 mmj; slightly effervescent;
neutral (pH 7.1); diffuse, smooth boundary.

A13 36-53 cm --- Very dark greyish brown (2.5Y 3/2 M) silty clay;
strong, angular blocky structure with distinct diagonal cleavages
and moderately shining cleavage surfaces; firm, very sticky and
plastic; few ferruginous nodules of 2 to 5 mm; many lime nodules
of 3 to 5 mm; strongly effervescent; mildly alkaline (pH 7.4);
diffuse, smooth boundary.

Al4 53-119 cm --- Very dark greyish brown (2.5Y 3/2 M) clay; strong,
angular blocky structure with shining diagonal cleavage surfaces;
very firm, very sticky and plastic; many rounded dark brown
ferruginous nodules of 3 to 5 mm; many lime nodules of 5 to 10
mm: violently effervescent; mildly alkaline (pH 7.6); clear, smooth
boundary.
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AC 119-152 cm --- Dark greyish brown (2.5Y 4/2 M) gravelly clay;
massive; firm, very sticky and plastic; many rounded dark brown
ferruginous nodules of 3 to 5 mm; many lime nodules of 5 to 15
mm; violently effervescent; moderately alkaline (pH 7.9); clear,
smooth boundary.

IcC 152" cm --- Olive brown (2.5Y 4/4 M) gravelly silty clay; massive,
firm, sticky; many rounded ferruginous nodules; many lime nodules
of 5 to 25 mm; violent effervescent; moderately alkaline (pH 8.1).

Type Location : 21° 58 N; 82° 12! E; village Arang, tehsil and district
Raipur, Madhya Pradesh.

Range in charactenistics + The A horizon is more than 100 cm thick.
Its colour is in hue 10YR and 2.5Y, value 3 to 4 and chroma 2 to 3. The
texture is silty clay to clay. THe structure of the surface layer is moderate,
medium, subangular blocky with medium to coarse, angular blocky in the
lower layers. Gilgai micro relief and deep wide cracks are observed. Lime

nodules are spread over the surface.

Geognraphic setting :  Arang soils are formed in alluvium of the sedimentary
rocks (calcareous shale, limestone and sandstone) on very gently to gently
sloping midland anrd level land in low lying situations at an elevation of 800
to 900 m above MSL in Raipur district of Madhya Pradesh. The climate
is subhumid tropical with mean annual temperature of 19.70C and mean annual
rainfall of 1793 mm. The estimated MAST is 20.7°C. The difference between
MSST and MWST is more than 5°C.

Geographically associated s0ils : Arang soils are associated with Porda

soils which belong to Udic Ustochrepts.

Drainage and penmealility : Moderately drained with moderately slow to

slow permeability.

Use and vegetation : Cultivated to rice, wheat, gram, pea, lentil and

linseed.
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Natural vegetation comprises of Acacia spp. and Butea spp.

Distrnilution and exient ¢ Extensive in Raipur district of Madhya Pradesh.
Senies proposed ¢ All India Soil and Land Use Survey, Black Soil Region,
Nagpur.

Intenpnetation : Arang soils are moderately productive and respond to

management. Under bunded conditions, drainage is restricted and may give

rise to stagnation of water. Soils are susceptible to erosion.

(a) Intenpretative grouping ¢

i) Land capability sub-class Ils

i) Irrigability sub-class 2s

iii) Productivity potential Medium to high
(b) Yield : Based on data from farmers' fields

Crop Yield Mg ha~!

Farmers' practice Improved practices

Rice 1.6 3.0

Pigeon pea 0.5 0.8

Sesamum 0.2 0.4

Chick pea 0.8 1.7

Linseed 0.4 0.7

Wheat 0.7 1.2

Note : The soil texture is based on International particle size classification.
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Soil Series ARANG Classification : Entic Chromustert Analysis at : AIS&LUS,
locaFion District Raipur,  Sampling Date: November, 1960 BSR, Nagpur
Madhya Pradesh
Size class and particle diameter (mm) Coarse
) Coarse Fine Silt Clay fragments
Horizon Depth sand sand 22 mm
(cm) (2-0.2) (0.2-0.02) (0.02-0.002) | ( <0.002) |9% of whole |
il
% of<2 mm iy
Ap 0-23 7.0 14.2 34.8 440 20
A12 23-36 6.4 16.0 30.1 47.5 12
A13 36-53 5.9 135 28.4 52.2, 6
Al4 53-119 7.6 16.7 21.8 53.9 16
AC 119-152 5.5 15.4 19.2 59.9 25
lIC 152+ 10.9 13.0 30.5 45.6 65
Depth Organic pH E.C. WaFer
(cm) carbon (1£2.5) (1:2.5) holding
H20 H20 capacity
dS m-1
% %
0-23 0.57 6.9 <0.20 46.9
23-36 0.48 ol < 0.20 46.5
36-53 0.21 7.4 < 0.20 45.8
53-119 0.19 7.6 0.25 45,7
119-152 0:15 7.9 0.30 47.4
152+ 0.15 8.1 0.35 46.3
Extractable bases
CEC
Depth Ca | Mg J
(cm) ¢ ¢ mol(pt)kg-! j
0-23 14.0 3.2 28.4
23-36 15.2 0.7 28.4
36-53 10.2 4.1 21.9
53-119 1.7 0.6 24,5
119-152 16.3 1.6 27.8
152+ 3.2 1.8 20.3
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12. SISODARA SERIES (ESTABLISHED)

e Sl e . Bharuch (Gujarat)
e Sisodara series is a member ° ®
21°42'N,72°S8'E )

of the fine, montmorillonitic, hyper- Precipitation, Temperature and Water Balance
thermic family of Vertic Ustochrepts. mm O
Sisodara soils have very dark greyish . s

400 4 e . 30
brown to dark brown, moderately ° LA T A

5 . 4

alkaline, clayey A and B horizons .., /° 50

over yellowish brown. to dark yellowish
prown, moderétely alkaline, clayey 2001 Lo

C horizons. -
100+ 74

Typifying pedon : Sisodara silty clay

— cultivated J FMAMJJASOND
~=-—-= PE ——— Precip c°°°° Temp
Ap 0-20 cm --- Dark greyish brown (10YR 4/2 D) silty clay, very

dark greyish brown (10YR 3/2 M); coarse, columnar breaking into
moderate, medium, subangular  blocky peds; hard, firm, sticky and
plastic; many, fine roots; moderately alkaline (pH 8.1); abrupt,
smooth boundary.

B1 20-84 cm --- Very dark greyish brown (10YR 3/2 M) clay; medium,
prismatic breaking into moderate, medium, angular blocky peds
with pressure faces; firm, sticky and plastic; few, fine roots;
moderately alkaline (pH 8.0); clear, wavy boundary.

B2 84-127 cm --- Dark brown (10YR 3/3 M) clay; coarse, prismatic
breaking into moderate, medium, angular blocky peds with pressure
faces; firm, very sticky and plastic; few, fine roots; moderately
alkaline (pH-8.1); gradual, smooth boundary.

(& 127-145 cm --- Dark yellowish brown (10YR 4/4 M) clay; coarse,
columnar breaking into weak, fine, subangular blocky peds; friable,
slightly sticky and.slightly plastic; mildly alkaline (pH 7.8).

Type Location : 210 53' N, 720 30' E; village Sisodara, tehsil Navasari,
district Bharuch, Gujarat.
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Range .in charactenistics ¢ The thickness of A horizon is 10 to 21 cm.
Its colour is in hue 10YR, value 3 to 4 and chroma 2 to 3. The texture
is silty clay loam to clay and occasionally sandy clay. The structure is
moderate, medium, subangular blocky. The B horizon is 70 to 139 cm thick.
Its colour is in hue 10YR value 3 to 4 and chroma 2 to 3. The texture
is dominantly clay. The structure of B horizon is coarse, prismatic to coarse,
columnar breaking into moderate, medium, angular blocky peds. The colour
of C horizon is in hue 10YR, value 4 to 5 and chroma 4. The texture is
clay or clay loamand occasionally sandy clay loam. The structure is coarse,

columnar breaking into weak or moderate, subangular blocky peds.

Geogaphic setting ¢ Sisodara soils are formed in alluvium and occur on
nearly level to very gently sloping river terraces of Narmada and its
tributaries at an elevation of 100 to 150 m above MSL in Bharuch district
of Gujarat. The climate is warm subhumid tropical with mean annual
temperature of 25.5°C and mean annual rainfall of 1640 mm. The estimated
MAST is 26.5°C. MSST is 31.7°C and MWST is 23.8°C.

Geographically associated s0ifs ¢ Sisodara soils are associated with

Jalalpur spils which are calcareous and belong to Typic Chromusterts.

Drainage and penmealility ¢ Moderately well drained with moderately

slow permeability.
Wse and vegetation : Cultivated to rice, sorghum, cotton and groundnut
in kharif and wheat and beans in rabi.

Natural vegetation consists of grasses Dicanthium annulotum,

Saccharum spp. and Cenchrus cilianis.,

Distrnibution and extent : Extensive along the river banks in Vadodara,

Surat and Bharuch districts of Gujarat.
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Senies proposed ¢ Soil Survey Organisation, Navasari, Department of

Agriculture, Gujarat.

Intenpretation : Sisodara soils are clayey and have high water and nutrient
retention capacity. Due to their cracking nature; they can retain much of
the initial rainfall. Once saturated, they become susceptible to erosion.
If adequate surface drainage is not provided, there will be stagnation of water
during high intensity rainfall. The soils will respond to management and

can support all climatically adapted crops.

Land shaping, surface drainage growing crops on ridges are the practices
required to grow successful kharif crops. With proper management, double

cropping may be possible on these soils.

These soils will respond to high level of management with improved
crop varieties of millets, cereals and legumes. Continuous cultivation of

crops like paddy and sugarcane need frequent irrigation may be avoided.

For irrigating, these lands require proper land shaping and surface

drainage.

Interpretative grouping ¢

i) Land capability sub-class lls
ii)  Irrigability sub-class 2d
iii)  Productivity potential High

Note : The soil texture is based on International particle size classification.



Soil Series : SISODARA

75

Classification :

Vertic Ustochrept

Location : District Bharuch, Analysis at Soil Survey Unit,
Gujarat Navsari,
Dept. of Agriculture,
Gujarat
Size class and particle diameter (mm) | Coarse
Horizon Depth Sand Silt Clay fragments
(cm) (2.0-C.02) | (0.02-0.002) | ( < 0.002) 7 2mm
% of while
Kk— 9% of <2mm——M <o
Ap 0-20 24.0 3235 43.5 -
B1 20-84 285 20.9 50.6 -
B2 84-127 27.8 16.6 55.6
C 127-145 40.0 20.2 39.8 -
Depth pH Extractable bases C.E.C. Exchangeab-
(cm) (1:2.5) Ca | Mg 1 Na le sodium
H20 ¢ mol(p*)kg] N %
0-20 8.1 25.0 12.4 2.3 38.5 6
20-84 8.0 27:2 13.0 2,2 40.0 6
84-127 8.1 28.0 11.6 3.0 42.0 T
127-145 7.8 30.0 12.2 2:3 40.0 6
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13. LINGA SERIES (ESTABLISHED)

The Linga series is a member

of the very fine, montmorillonitic,
hyperthermic family of Udic
Chromusterts. Linga soils have very
dark greyish brown, moderately
alkaline, clayey A horizons and very
dark greyish brown to greyish brown,
moderately alkaline, clayey AC
horizons.

Typifying pedon : Linga clay -

orange orchard

Nagpur (Maharashtra)
21 09'N, 79 OT'E

Precipitation, Temperature and Water Balance

-]

mm c
400 . ’ L30
L] o ° °

°
3001 ° * .20
V)
«I
L \
200+ ,’ \ L1o
’fl \
7 A s\
1001~ ~- L ¥,
P

J FMA MJJ ASONTD

=== JPE Precip ¢ ° ¢ o Temp,

Ap

A12

A13

0-16 cm --- Very dark greyish brown (10YR 3/2 M) clay; strong,
coarse, subangular blocky; firm, sticky and plastic; few, fine roots;

many, fine, oblique tubular pores; moderately alkaline (pH 8.3);
clear smooth boundary.
16-47 cm --- Very dark greyish brown (10YR 3/2 M) clay; inter-

secting slickensides forming coarse parallelepipeds with long axes
tilted 30° from the horizontal that bréak into strong coarse, angular
blocky peds with shiny pressure faces; firm, sticky and very plastic;
few, fine roots; many, fine oblique tubular pores; few lime nodules;
moderately alkaline (pH 8.1); clear, smooth boundary.

47-84 cm --- Very dark greyish brown (10YR 3/2 M) clay; inter-
secting slickensides forming coarse parallelepipeds with long axes

tilted 300 from the horizontal that break into strong, coarse,
angular blocky peds with shiny pressure faces; firm, sticky and
plastic; few, fine roots; many fine, oblique pores; 2 to 10 mm

lime-coated basalt fragments 2 to 3 per cent by volume; moderately
alkaline (pH 8.1); clear, smooth boundary.

Pedon described by the core group J.C. Bhattacharjee,
Shende, H.S. Shankaranarayana and H.P. Choudhary;

R.J.

Landey,

S.G. Pandey, N.K.
G.V. Patel, V.K. Misra,

A.R. Kalbande and K.P.C. Rana associated. May 18, 1979.
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Al4 84-117 cm --- Very dark greyish brown (10YR 3/2 M) clay; inter-
secting slickensides forming coarse paralleiepipeds with long axes
tilted 45~ from the horizontal that break into strong, coarse,
angular blocky peds with shiny pressure faces; very firm, very
sticky and very plastic; few, very fine pores; 2 to 10 mm size
of lime-coated basalt fragments 3 per cent by ygiume; Moderately
alkaline (pH 8.1);clear, irregular boundary. 4

AC 117-140 cm --- Dark greyish brown and greyish brown (2.5Y 4/2,
4.5/2 M) clay; intersecting slickensides forming coarse parallelepipeds
that break into strong, coarse, angular blocky peds with shiny
pressure faces; firm, sticky and plastic; 2 to 10 mm basalt
fragments in pockets; moderately alkaline (pH 8.1).

Remarks : A14 and AC interdigitate with each other in lower and upper
parts of respective horizons.

Type Location : 21°068' N, 79°03' E; Regional Fruit Research Station
Farm, village Wandli, tehsil Katol, district Nagpur, Maharashtra.

Range in charactenistics ¢ The A horizon is more than 100 cm thick.
Its colour is in hue 10YR and 2.5Y, value 3 to 4 and chroma 2. The texture
is. clayey, with more than 70 per cent clay. The structure of the surface
layer is coarse, subangular blocky. The subsoil layers have intersecting
stickensides  forming parallelepipeds that break into angular blocky peds.
fie time content increases with depth. 3 to 5 cm wide cracks are observed.

Gilgai microrelief is common.

Competing senies and thein differentiae : Soils of Panjra and Malegaon
series are the competing series. Panjra soils are dark greyish brown to dark
brown, and gravelly. These soils belong to Typic Chromusterts. Malegaon
soils are dark grey to very dark grey, and compact in the subsoil. Malegaon
soils belong to Typic Pellusterts.

Geographic setting : Linga soils are formed in basaltic alluvium of the Jam
river on level to gently sloping land at an elevation of 300 to 320 m above
MSL in Nagpur and adjoining districts of Maharashtra. The climate is subhumid

tropical with mean annual temperaturz of 27.20C and mean annual rainfall
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of 1125 mm. The estimated MAST is 28.2°C. MSST is 30.9°C and MWST
% (0]
is 24.1°C.

Geognaphically associated so0ils : Linga soils are asociated with Karla
and Wadhora soils which belong to Vertic Ustochrepts and Fluventic

Ustochrepts, respectively.

Drainage and permealility Imperfectly to poorly drained with slow
permeability.

Use and vegetation : Cultivated to rainfed cotton, sorghum, wheat, pigeon

pea and gram; orange, vegetables and flowers are grown under irrigation.
Natural vegetation comprises of Acacia spp. Madhuca Latifolia.

Distnibution and extent ¢ Extensive in Nagpur and adjoining districts

of Maharashtra.

Senies proposed ¢ National Bureau of Soil Survey and Land Use Planning,

Regional Centre, Nagpur.

Interpnetation : Linga soils are fine-textured with high shrink-swell
potential. They are prone to develop salinity and alkalinity even when
irrigated with water low in soluble salts. During monsoon, crops may be
adversely affected due to stagnation of water. These soils are also
susceptible to erosion even on gently sloping lands. They are productive
with poor management and drainage under both rainfed and irrigated

agriculture.

Intenpretative grouping

i) Land capability sub-class Ilis
ii)  Irrigability sub-class 3d
iii)  Productivity potential Medium



Soil Series :

LINGA

Classification :

79

Udic Chromustert

Analysis at : NBSS & LUP,
Regional Centre,

Location District Nagpur, Sampling Date: May 18, 1979 Nagpur
Maharashtra
F Size class and particle diameter (mm) Coarse
Total Sand Clay frag-
Sand |Silt Clay Very Coa- |Med-| Fine Very | (0.002-|(£0. ments
Hori- Depth | (2-9. |(0.05- [(<0. | coa- |[(1- (0.5- | (0.25- | fine |0.001) | 001) | >2mm
zon (cm) 05) 0.002) {002) rse 0.5) 0.25) | 0.1) (0.1- % of
(2-1) 0.05) whole
N .s0il
« % of <2 mm
Ap 0-16 4.8 20.6 |74.6 - - - - 4.8 12.0 62.6 2
A12 16-47 5.5 20.0 |[74.5 0.5 - - - 5.0 7.0 67.5 3
A13 47-84 9.7 16.5 |[73.8 - - - 0.2 9.5 7.8 66.0 2
Al14 84-117| 10.3 15.1 [74.6 - 0.7 - - 9.6 8.6 66.0 4
AC 117-140( 10.1 19.0 [70.9 0.7 - 0.2 0.2 9.0 9.3 61.6 8
Carbo-| pH E:C, COLE
Depth Organic | nate (1:2.5)| (1:2.5)
(cm) carbon as H20 | H20
CaCOg dsm-1
£ 2mm
% % cm/cm|
0-16 0.51 1.9 8.3 0.2 0.18
16-47 0.47 4.0 8.1 0.2 0.16
47-84 0.42 5.6 8.1 0.2 0.19
84-117 | 0.49 6.5 8.1 0.2 0.19
117-140 0.27 8.5 8.1 0.2 0.16
Extractable bases CEC Exch-| Ratio
Ca+Mg Na K NH4 ange- CEC
(cm) +, -1
it i | K um
cmol(p™)kg Sy
0-16 53.7 5.0 0.6 59.3 8 0.79
16-47 50.8 4.6 0.6 56.0 8 0.75
47-84 59.2 4.4 0.6 64.2 i 0.87
84-117 | 64.0 4.8 0.6 69.4 j 0.93
117-140 | 60.4 4.1 0.6 65.1 6 0.92
1




80

14. KIRNAPUR SERIES (TENTATIVE)

The Kirnapur series is a member Nagpur (Maharashtra)
o ] o ]
of the fine, montmorillonitic, hyper- 21 09 N, 79 O7E
thermic family of Entic Chromusterts. Precipitation, Temperature and Water Balance
Kirnapur soils have olive brown to °,
very dark greyish brown, mildly alkaline, .
clayey A horizons and very dark 4004 g ’ il 30
greyish brown, mildly alkaline, clayey . *
: X 3001 ° * s 20
C horizons.
I/\
’ \
200+ ,’ \ Lio
Typifying pedon ¢ Kirnapur clay — o 5
'
cultivated oot -=" R i 1
Ap 0-10 cm --- Olive brown ST R B L S -
to light olive brown (2.5Y J FMAMJJASONTD
4.5/4 D) clay, very dark o= PE Precip =« * « * Temp

greyish brown to dark

greyish brown ( 2.5Y 3.5/2 M); weak, fine, granular;  slightly
hard, friable, sticky and plastic; common, medium roots; 2 cm
wide cracks; many |ime and few iron manganese nodules; mildly
alkaline (pH 7.7); clear, smooth boundary.

A12 10-40 cm --- Dark greyish brown (2.5Y 4/2 D) clay, very dark
greyish brown to dark greyish brown (2.5Y 3.5/2 M); moderate,
medium, subangular blocky peds with shiny pressure faces; very
hard, firm, very sticky and very plastic; many, medium roots; 1.5
to 2 cm wide cracks; mildly alkaline (pH 7.7); clear, smooth
boundary.

A13 40-100 cm --- Dark greyish brown (2.5Y 4/2 D) clay, very dark
greyish brown to dark greyish brown (2.5Y 345/?.M); coarse inter-
secting slickensides breaking into coarse, strong, angular blocky
peds with shiny pressure faces; very hard, firm, very sticky and
very plastic; 1.5 to 2 cm wide cracks; many, medium irrcgular
and indurated lime nodules and ferruginous gravels as lithorelicts;
mildly salkaline (pH 7.7); diffuse, smooth boundary.

A14 100-128 cm --- Dark greyish brown (2.5Y 4/2 D) clay, very dark
greyish brown to dark greyish brown (2.5Y 3.5/2 M); coarse,
intersecting slickensides forming parallelepipeds breaking into strong,
coarse, angular blocky peds with shiny pressure faces; very hard,
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firm, very sticky and very plastic; medium, indurated lime nodules
and ferruginous gravels as lithorelicts; mildly alkaline (pH 7.7);
gradual, smooth boundary.

AC 128-142 cm --- Dark greyish brown (2.5Y 4/2 D) clay, very dark
greyish brown to dark greyish brown (2.5Y 3.5/2 M); moderate,
coarse angular blocky; very hard, firm, very sticky and very plastic;
mildly alkaline (pH 7.8).

Type Location : 21°19" N, 79%4! E; village Kirnapur, tehsil Ramtek, district
Nagpur, Maharashtra.

Range in charactenistics : The thickness of A horizon ranges from 120
to 160 cm. |Its colour is in hue 2.5Y and 10YR, value 3.5 to 4.5 and chroma
2 to 3. The subsoil colour is in hue 2.5Y and 10YR, value 3 to 4 and chroma
2 to 4. The surface texture is clay loam to clay. The sub-soil texture is
dominantly clay but silty clay and gravelly clay are also met with. The
structure of the surface soil is weak, medium, subangular blocky to moderate,
medium, subangular blocky and grades to moderate, medium, subangular blocky
and strong, coarse angular blocky through depth. Slickensides are prominent
from third layer downwards. The subsoil horizons have coarse intersecting
slickensides that break into coarse, strong, angular blocky peds with shiny
pressure faces. Ferruginated rock fragments and indurated lime nodules
increase in size and volume with depth.

Competing senies and thein differentice ¢ Panjra and Aroli are the
competing series. Panjra soils are well drained, Typic Chromusterts w hile
Aroli soils are well to moderately well drained Typic Chromusterts.

Geographic setting : Kirnapur soils are formed in basaltic alluvium on
nearly level to very gently sloping plain at an elevation of 330 to 350 m
above MSL in Nagpur district of Maharashtra. The climate is subhumid
tropical with mean annual temperature of '26.900 and mean annual rainfall
1127 mm. The estimated MAST is 28.9°C. MSST is 30.8°C and MWST is
24.8°C.
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Geognaphically associated soils ¢ Kirnapur soils are associated  with
Aroli and Bagbori soils which belong to Typic Chromusterts and Vertic

Ustochrepts, respectively.

Drainage and permeability Well drained with moderately slow to slow

permeability.

Use and vegetation : These soils are mostly cultivated to sorghum and
pigeon pea. Rice, wheat and oilseeds are also grown. Chillies are grown

extensively in Umrer tehsil.

Natural vegetation comprises of Butea monosperma, Madhuca Latifolia,
Acacia aralica, Zizyphus jujuba and Acacia catechu.

Distnilution and extent : These soils are extensive in Ramtek, Umrer,

Nagpur tehsils of Nagpur district and the adjoining areas.

Senies p/quo/sed : National Bureau of Soil Survey and Land Use Planning,

Regional Centre, Nagpur.

Intenpretation : Kirnapur soils are very deep, fine textured, with high
shrink-swell potential. They are susceptible to erosion. They respond to

climatically adapted crops under proper management practices.
Intenpretative grouping
i) Land capability sub-class lles-1lls

i) Land irrigability sub-class 3s
iii) productivity potential Medium to high
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oil Series : KIRNAPUR Classification : Entic Chromustert Analysis at : NBSS & LUP,
YN T O Regional Centre,
ication : District Nagpur Sampling date: February 29, 1970 Nagpur
Maharashtra
Size class and particle diameter (mm) Coarse
Total Sand fragmen
Horizon | Depth Sand .’ Siltit Clay Very Coarse | Medium|[ Fine Very | 22 mm
(cm) (2.0- | (0.05- J 0. (coarse ((1-0.5) [(0.5- (0.25- fine | % of
0.05) O 002) ! 02) (2-1) 0.25) 0.1) (0.1- | whole
| 0.05) | soil
L % ofl< 2 mm |
Ap 0-10 24.4 25.0 50.6 2.8 3.4 4,5 4,2 9.5 2
Al2 10-40 21.9 225 55.6 3.2 3.5 4.0 4,2 7.0 2
A13 40-100 215 22.0 56.5 3.9 4.0 3.6 3.5 6.5 4
Al14 100-128 18.4 20.5 61.1 1.8 2.6 3.5 352 1.3 1
AC 128-142 17.4 185 64.1 3.2 2.8 2.0 3.6 4.9 3

Depth brganic Carbo- pH EC ;
(cm)  Fkarbon nate (1:2.5) | (1:2.5)
as H20 H20
CaCO3 dS m-1
% <2mm
0-10 | 0.41 Nil T 0.30 1.81 30.4 17,6
10-40 | 0.32 Nil Tl 0.30 1.87 29.9 18.7
40-100| 0.22 Nil Tl 0.30 1.91 33.2 18.3
100-128| 0.22 Nil iail 0.30 1.94 35.9 20.4
128-142| 0.17 Nil 7.8 0.30 1.95 35.8 20.3
Extractable bases I CEC Base Ratio
Depth Ca | Mg | Na | K | Sumj NH4 | satura-| CEC
(cm) ¢ mol(p*)kg-1 OAc ’ tlon clay
0-10 21.0 6.0 0.8 0.5 28.3 30.6 92 0.60
10-40 35.0 8.0 0.9 0.4 44.3 47.0 94 0.84
40-100| 36.0 7.0 0.6 0.4 44,0 47.0 94 0.83
100-128| 34.0 8.0 0.7 0.7 43.4 46.8 93 0.76
128-142| 36.0 8.0 0.9 0.9 45.8 47.6 96 0.74
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15. JAMBHA SERIES (ESTABLISHED)
The Jambha series is a member Amrovoti(Mohoroshfro)
o ] (]
of the very fine, montmorillonitic, 20 56 N, 77 47'E
hyperthermic family of Typic Precipitation, Temperature and Water Balance
Chromusterts. Jambha  soils have mm %
dark greyish brown to very dark S
400 A 30
greyish brown, moderately to strongly ° O e — oo
alkaline, clayey, A horizons  and zgo4 ° * '_20
yellowish brown to dark yellowish
N
brown, strongly alkaline, clayey C 2007 , E R L10
/
horizons. 7 SSR
100 1=~ \T-..O
U D
Typifying pedon Jambha clay -- !
cultivated yFrmAmMI s ASoND
——-- PE Precip eeoo o Temp
Ap 0-20 cm --- Dark greyish brown (10YR 4/2 D) clay, very dark
greyish brown (10YR 3/2 M); moderate, medium, subangular blocky;
very hard, friable, very sticky and very plastic; few,

A12

A13

Al4

fine roots; fine imped and exped pores; 2 cm wide cracks; slightly
effervescent; strongly alkaline (pH 8.6); diffuse, smooth boundary.

20-45 cm --- Very dark greyish brown to dark greyish brown
(10YR 3.5/2 D) clay, very dark greyish brown (10YR 3/2 M); strong,
coarse, -prismatic breaking into subangular blocky peds with shiny
pressure faces; very hard, firm, sticky and very plastic; few, fine
roots; few, irregular pores; 1 to 2 cm wide cracks; slightly efferves-
cent; strongly alkaline (pH 8.5); diffuse, smooth boundary.

45-65 CM  yery dark greyish brown (10YR 3/2 D&M) clay; strong,
coarse prismatic breaking into subangular blocky peds with shiny
pressure faces; very hard, very firm, very sticky and very plastic;
1 cm wide cracks; slightly effervescent; moderately alkaline
(pH 8.4); diffuse, smooth boundary.

65-105 cm --- Very dark greyish brown (10YR 3/2 D&M) clay;
intersecting slickensides foréning strong coarse parallelepipeds with
long axes tilted 30 to 35 from the horizontal that break into

Pedon described by the core group S.G. Pandey, J.C. Bhattacharjee, R.G.

Desai,

V.K. Misra associated.

H.P. Choudhary and N.K. Shende;

R.J. Landey, A.R. Kalbande and

May 18, 1979.
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strong, coarse, angular blocks with shiny pressure faces; very hard,
very firm, very sticky and very plastic; slightly effervescent;
moderately alkaiine (pH 8.3); diffuse, smooth boundary.

A15 105-145 cm --- Very dark greyish brown (10YR 3/2 D&M) clay;
intersecting slickensides foré’ning strong, coarse parallelepipeds with
long axes tilted 30 to 35 from. the horizontal that break into
strong, coarse, angular blocks with shiny presure faces; very hard,
very firm, very sticky and very plastic; slightly effervescent;
strongly alkaline (pH 8.6); diffuse, smooth boundary.

AC 145-190 cm --- Dark greyish brown to brown (10YR 4/2, 5/3 D)
clay, dark brown to brown (10YR 4/3, 5/3 M); intersecting slicken-
sides fornaing strong, coarse parallelepipeds with long axes tilted
30 to 50 from the horizontal that break into strong, medium,
angular blocks with shiny pressure faces; very hard, firm, very
sticky and very plastic; strongly effervescent; strongly alkaline
(pH 8.7); gradual, smooth boundary.

C 190-240 cm --- Yellowish brown (10YR 5/4 D) clay, dark yellowish
brown (10YR 4/4 M); strong, coarse, angular blocky peds with shiny
pressure faces; very hard, firm, very sticky and very plastic;
strongly effervescent; strongly alkaline (pH. 8.6).

Type Location : 20°56' N, 77°47' E; village Palaskheda, tehsil Chandur,

district Amravati, Maharashtra.

Range in charactenistics ¢ The thickness of the A horizon ranges from
130 to 170 cm. The colour of the A horizon is dark to very dark greyish
brown in hue 10YR, value 3 to 4 and chroma 2. It is moderately to strongly
alkaline. The structure is medium, subangular blocky in Ap; coarse, prismatic
breaking to angular blocky in A12 and A13 and parallelepipeds breaking to
coarse angular blocky in A14 and A15. The C horizon is yellowish brown,

and clayey. Gilgai micro-relief is common.

Competing senies and thein differentiae ¢ Kalumna series, also a Typic

Chromustert, is mottled in the subsoil.

Geognaphic setting Jambha soils are formed in basaltic alluvium on
very gently sloping to gently sloping Wardha flood plain at an elevation of
270 to 370 m above MSL. The climate is subhumid tropical with mean annual
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temperature of 27.2 C and mean annual rainfall of 975 mm. The estimated
MAST is 28.2°C. MSST is 30.4°C and MWST is 25.4°C.

Geographically associated s0ils @ Jambha  soils are associated with
Kalumna soils which are mottled in the subsurface and belong to Typic
Chromusterts.

Drainage and penmealility Somewhat poorly drained with slow to very

slow permeability.

Use and vegetation ¢ Mostly cultivated to rainfed cotton, sorghum, pigeon

pea, gram, wheat and linsed.

Natural vegetation comprises of Acacia 4pp. and thorny shrubs.

Distrnibution and extent : Extensive in Amravati, Wardha and Akola
districts of Maharashtra.

Senies proposed ¢ Soil Survey Division, Directorate of Irrigation Research

and Development, Pune.

Intenpretation ¢ Jambha soils are deep and clayey. They have high
water and nutrient retention capacity. These soils can conserve most of
the initial rainfall received due to the cracks. Once saturated they are
susceptible to erosion even on gentle slopes, and hence soil conservation
measures are required. Under irrigation they may pose waterlogging and
salinity problems unless adequate drainage is provided. They can support

all climatically adapted crops.
(@)  Intenpretative grouping :
i) Land capability sub-class Ills

i) Irrigability sub-class 3d
iii)  Productivity potential Medium
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Yietd : Based on data from farmers' fields

Crop Yield (Mg ha™1)
Farmers' practice Improved practices

Cotton 0.8 15
Sorghum 1.3 2.8
Groundnut 0.6 1.2
Pigeon pea 0.6 1.1
Safflower 0.7 1.5
Sunflower 0.3 0.7
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Soil Series : JAMBHA Classification : Typic Chromustert Analysis at : NBSS & LUP
Location : District Amravati, Sampling Date: May 18, 1979 Regional Centre,
Maharashtra SAMPNY. Late : Nagpur
Size class and particle diameter (mm) Coarse
Total [ Sand frag-
Horizon Depth Sand Silt Clay Very Coarse| Medium | Fine Very ments
(cm) (2-0. [(0.05- [( £ 0. [coarse | (1-0.5)| (0.50 (0.25- fine 7 2mm
05) 0.002) 002) (2-1) 0.25) 0.1) (0.1- % of
: 0.05) | whole
% of <2 mm 5| soil
Ap 0-20 13.6 26.7 59.7 6.2 2.4 0.5 0.4 4.1 5
A12 20-45 15.2 13.3 1155 6.8 3.4 0.8 0.5 37 3
A13 45-65 13.2 21.9 64.9 2.9 8,5 0.9 0.6 3.3 4
Al4 65-105 8.5 25.7 65.8 3.6 1.2 0.8 0.4 2.5 3
A15 105-145 8.7 18.3 73.0 1.3 0.5 0.4 1.3 5.2 3
AC 145-190| 13.1 29.5 57,4 2.6 0.7 0.5 1l 7,6 3
C 190'-240| T4 29.2 63.7 2.9 0.8 0.3 0.9 2.2 5
|

Carbon~ | pH | E.C. Bulk | Water Retention
| ate as (1:2.5) 1(1:2.5) | den- |33 kPa| 1500
Depth Organic( CaCcO3| H20 | H20 | sity kPa
(cm) carbon <2mm dsm-1 :
% % Mgm % %
0-20 0.46 1.9 8.6 0.17 | 1.71 38.4 22.5
20-45 0.46 2.3 8.5 0.15 1.88 34.5 215
45-65 0.44 2.5 8.4 0.13 2.04 36.6 22.6
65-105 0.37 2.6 8.3 0.17 1.99 36.4 20.9
105-145 0.36 1.4 8.6 0.20 1.97
145-190 0.31 3.0 8.7 0.23 1.90
190-240 0.17 5.3 8.6 0.23 1.93
Extractable| bases xch- :
Ca+Mg| Na K N?—quAc lane— RgtElg
Depth 4 ==
(cmb) (p*)kg! ab!e clay
T . —_C MOKP )kg ~)| s%%um
0-20 54.0 0.2 1.0 55.2 1 0.92
20-45 48.3 0.4 0.9 49.6 1 0.69
45-65 45.8 0.4 0.8 47.0 1 0.72
65-105 41.5 1.3 0.9 43.7 3 0.6'6
105-145 46.0 2.8 0.9 49,7 6 0.68
145-190 39.0 5.0 1.0 45.0 11 0.78
190-240 38.3 6.0 10 45,3 13 0.71
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16. KARLA SERIES (TENTATIVE)

Nagpur (Maharashtra)
[} Ll U
The Karla series is a member 21 09 N, 79 OTE

of the wvery fine, montmorillonitic, Precioitation, Ternperature and Water Balance
hyperthermic family of Vertic m o
c
Ustochrepts. Karla soils have very

dark greyish brown, mildly alkaline, 4°°] ; 30

clayey A horizons and dark greyish J
3001 * 20
brown to dark brown, moderately s
alkaline, clayey B horizons underlain ;qq] ," -
/
by weathered basalt. !
7
1001~~~ o
Typilying pedon @ Karla clay — /
yp ./Zy g P y =8
cultivated J FMAMUJJASOND
——=—— PE ——— Precip ¢ * ¢ o Temp

Ap 0-17 cm --- Dark greyish brown (10YR 4/2 D) clay, very dark
greyish brown (10YR 3/2 M); strong, medium, subangular blocky;
hard, firm, sticky and plast|cl. few, fine roots; 1 to 2 wide cracks;
mildly alkaline (pH 7.7); gradual, smooth boundary.

B2 17-40 cm --- Dark brown (10YR 3/3 M) clay; strong, coarse, angular
blocky with shiny pressure faces; vary firm, very sticky and very
plastic; 1.0 to 1.5 cm wide cracks; pockets of lime concretions;
strongly effervescent; moderately alkaline (pH 7.9); clear, smooth
boundary.

B3 40-66 cm --- Dark brown (10YR 3/3 M) clay; strong, medium,
angular blocky; firm, sticky and plastic; 1 cm wide cracks; many
nodules; strongly effervescent; mildly alkaline (pH 7.8); clear, smooth
boundary.

(& 66-95 cm --- Massive unconsolidated weathered basaltic material

with lime nodules.

Type location : 20°19' N, 78°35' E; village Karla, tehsil Katol, district
Nagpur, Maharashtra.
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Range in charactenistics : The thickness of the solum varies from 50
to 70 cm. The surface colour is in hue 10YR with moist value 3 and dry
value 4 while chroma is 2 for both dry and moist soils. The surface texture
is mostly clay. The subsoil colour is in hue 10YR, value 2 to 4 and chroma
2 to 3 for both moist and dry soils. The texture is generally clay to silty
clay. The structufe varies from strong, medium, subangular blocky to strong,
coarse, angular blocky with shiny pressure faces. During dry periods cracks

appear which are 1 to 3 cm wide.

Geognaphic setting ¢ Karia soils are formed over basaltic material mixed
with lime nodules on nearly level to gently sloping plain at an elevation of
350 to 400 m above MSL in Katol tehsil of Nagpur district, Maharashtra.
The climate is subhumid tropical with mean annual temperature of 26.90C and
mean annual rainfall of 1127 mm. The estimated MAST is 27.900. MSST
is 30.8°C and MWST is 24.1°C.

Geographically associated s0ils @ Karla soils are associated with Linga
and Muserkhapa soils which are Udic Chromusterts and Typic Ustochrepts,

respectively.

Drainage and penmealility ¢ Moderately well drained with moderately

slow permeability.

Use and vegetation ¢ Cultivated to sorghum, cotton, groundnut, pigeon

pea and oranges.

Natural vegetation comprises of Acacia spp. and Azadirachta indica.
Distnibution and estent ¢ Extensive in  Nagpur district, Maharashtra.

Senies proposed ¢ National Bureau of Soil Survey and Land Use Planning,

Regional Centre, Nagpur.
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Interpretation ¢ Karla soils are clayey and moderately deep. Due to
high shrink-swell nature of clay, they develop wide cracks on drying. They
are moderately well drained and have high nutrient and water retention
capacity. These soils are suitable for crops having shallow t(; moderate

rooting depth. They respond to management both under rainfed and irrigated
agriculture.

Interpretative grouping :
i) Land capability sub-class lles, llls

ii)  Irrigability sub-class 3s
iii)  Productivity potential Medium
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Soil Series : KARLA Classification : Vertic Ustochrept  Analysis at : NBSS & LUP

’ Regional Centre,

Location : District Nagpur, Sampling date: March 8, 1970 Nagpur
Maharashtra
| Size class and particle diameter (mm) | Coarse
Total Sand frag-

) Sand Silt Clay Very |coarse |Medium Fine Very | ments
Hori- | Depth | (2,0- | (0.05- | ( <O. |coarse [(1-0.5) | (0.5- | (0.25- | fine | 5o mp
zon (cm) 0.05) 0.002) | 002) (2-1) 0.25) 0.1) (0.1- % of

0.05) whole
% of £2 mm soil
Ap ,0-17 13.4 26.0 60.6 1.6 1t 2.3 242 5.6 3
B2 17-40 1.4 25.5 63.1 0.7 1.3 1.4 2.3 5.7 it
B3 40-66 10.4 23.5 66.1 %1 152 1.9 2.6 3.6 1
C 66-95 Weatheref basalt |-
I
Carbo- pH E.C. Bulk [ Water fetention
Depth Organic | nate (1:2.5)1 (1:2.5) den- | 33kPa | 1500
(cm) carbon |as Hy0 H20 sity kPa
CaCOg ds m| Mgm3
< 2mm
% % % %
0-17 0.59 3.6 Tl 0.3 1.80 47.3 24.3
17-40 0.68 3.6 7.9 0.3 1.83 49.7 25.4
40-66 0.33 5.6 7.8 0.3 1.80 53.0 26.6
66-95 Weathered basalt
|
Extractable bases CEC Base | Ratio
Depth Ca | Mg | Na | K [ Sum | NH, | satura-| CEC
(cm) i __¢ mol (p+)kg—1 OAc 5| tion clay
b % %
0-17 39.6 14.8 1.6 0.7 56.7 57.2 99 0.94
17-40 38.4 16.2 1.3 0.6 56.5 58.8 96 0.93
40-66 38.8 16.2 1.3 1.0 57.3 58.4 98 0.88
66-95 Weathergd basalt] ---=-===-=====--m-df=-  -==om-
I i
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17. AROLI SERIES (TENTATIVE)

The Aroli series is a member
of the fine, montmorillonitic, hyper-

thermic family of Typic Chromusterts.

Nagpur (Maharashtra)

o ] o (]
21 09'N, 79 O7E

Precipitation, Temperature and Water Balance

o

mm c
Aroli soils have dark brown to very
dark greyish brown, moderately 4004 . 30
alkaline, clay A horizons, and brown :

300 ° .20

to dark brown and occasionally very

pale brown, moderately to strongly

200+ 10
alkaline, clayey AC and C horizons.

100 o
Typifying pedon ¢  Aroli clay —
cultivated

-——— PE Precip = * o s Temp,
Ap 0-17 cm --- Very dark greyish brown (10YR 3/2M) clay; moderate,

coarse, prismatic structure breaking to moderate, medium,
subangular blocky peds; firm, sticky and plastic; few, fine roots;
few, fine, imped pores; common, fine lime nodules; slightly
effervescent; moderately alkaline (pH 8.4); clear, smooth boundary.

17-42 cm --- Very dark greyish brown (10YR 3/2 M) clay; moderate,
coarse, prismatic structure breaking to moderate, medium, angular
blocky peds with shiny presure faces; firm, sticky and plastic;
few, very fine Troots; few, fine, imped pores; common, medium,
lime nodules; slightly effervescent; moderately alkaline (pH 8.4);

42-67 cm --- Very dark greyish brown (10YR 3/2- M) .clay; strong,
coarse, angular blocky peds with shiny pressure faces; intersecting
slickensides; firm, sticky and plastic; few, medium roots; few,
fine pores; common, medium lime nodules; slightly effervescent;

A12

diffuse, smooth boundary.
A13

moderately alkaline (pH 8.4); clear, wavy boundary.
AC1

67-120 cm --- Dark brown and very pale brown (10YR 3/3, 7/3 M)
clay; intersecting slickensides forming parallelepipeds breaking to

strong, coarse, angular blocky peds with shiny pressure faces;

Pedon described by J.C. Bhattacharjee, R.J. Landey, A.R. Kalbande and
S. Vadivelu. December 6, 1981.
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firm, sticky and plastic; few, fine roots; patches of soft powdery
lime; strongly effervescent; moderately alkaline (pH 8.4); clear,
wavy boundary.

AC2 120-163 cm --- Dark brown and very pale brown (10Y.R 4/3, 7/3 M)
clay; intersecting slickensides forming parallelepipeds breaking to
strong, coarse, angular blocky peds with shiny pressure faces; firm,
sticky and plastic; patches of powdery lime; strongly effervescent;
strongly alkaline (pH 8.5); clear, wavy boundary. ’

C 163-190 cm --- Dark brown and very pale brown (10YR 4/3, 7/3 M)
clay; common, medium, faint mottles of vyellowish brown
(10YR 5/6) colour, intersecting slickensides forming parallelepipeds
breaking to strong, coarse, angular blocky peds; firm, sticky and
plastic; patches of powdery lime; violently effervescent; strongly
alkaline (pH 8.5).

Type Location : 21°08" N, 79004' E; field No.11, main block, Agricultural
College farm, Nagpur.

Range in charactenistics ¢ The A horizon is more than 100 cm thick.
The moist colour of A horizon is in hue 10YR, value 3 to 4 and chroma
2 to 3. The texture is clay. The structure in the surface layer is moderate,
medium, subangular blocky while subsoil layers have intersecting slickensides
forming parallelepipeds that break into angular blocks. Cracks 2 to 3 cm

wide taper and extend to 80 cm depth.

Competing senies and thein diffenentiae Panjra and  Kirnapur  soils
are the competing soils. Panjra soils are relatively less clayey and Kirnapur
soils are noncalcareous or slightly calcareous. They belong to Typic

Chromusterts and Entic Chromusterts, Tespectively.

Geographic setting ¢ Aroli soils are formed in basaltic alluvium on nearly
level to very gently sloping plain at an elevation of 300 to 350 m above
MSL in Nagpur district of Maharashtra. The climate is dry subhumid tropical
wﬂ'h mean annual temperature of 27.200 and mean annual rainfall of 1125 mm.
The estimated MAST is 28.2°C. MSST is 30.9°C and MWST is 24.1°C.
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Geognaphically associated s0ils : Aroli soils are associated with Linga
and Kirnapur soils. The Linga soils are more clayey and Kirnapur soils are
noncalcareous or slightly calcareous. The Linga and Kirnapur soils belong
to Udic Chromusterts and Entic Chromusterts respectively.

Drainage and penmealility : Well to rmoderately  well drained with
moderately slow to very slow permeability.

Use and vegetation : Cultivated to rice, sorghum, pigeonpea.

Natural vegetation consists of Acacia aralica and Azad.irachta indica.
Distribution and extent ¢ Extensive in Nagpur district of Maharashtra.

Senies proposed ¢ Natidnal Bureau of Soil Survey and Land Use Planning,
Regional Centre, Nagpur.

Intenpretation : Aroli soils are fine textured soils with high shrink-swell
potential. During monsoon, crops may be affected due to stagnation of water.
They are susceptible to erosion. They are productive with proper management
and drainage under both rainfed and irrigated agriculture.

(@)  Intenpretative grouping

i) Land capability sub-class Is - llls
ii)  Land irrigability sub-class 3s
iii)  Productivity potential ' Medium to high

(b) Yield : Based on data from farmers' fields

Crop Yield (Mg ha™1
Farmers' practice Improved practices

Cotton 1.0 1.6
Sorghum 1:5 2.2
Pigeon pea 0.6 0.9
Groundnut 0.7 1.1
Sunflower 0.5 0.9
Soybean 0.6 ol
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Soil Series : AROLI Classification : Typic Chromustert Analysis at : NBSS & LUP
e S Regional Centre
Location : District Nagpur, Sampling Date: December 6, 1981 Nagpur
Maharashtra
Size class and -particle diameter (mm) Coarse
Total Sand frag-
hori- Depth Sand Silt Clay Very| Coarse | Medium Fine Very ments
zon (cm) |(2-0. [(0.05- (£0.| coarse | (1 - | (0.5- (0.25- fine >2mm
05) 0.002) 002) (2-1) 0.5) 0.25) 0.1) (0.1~ % of
| 0.05) whole
% of €2 mm ]
Ap 0-17 | 6.9 29.2 63.9 1.1 1.1 1.4 0.8 2:5 2
A12 17-42 | 8.8 30.3 60.9 2.3 2.0 el 0.9 2.5 -
A13 42-67 8.3 32.8 58.9 2.5 1<8 131 0.8 2.6 2
AC1 67-120| 8.3 32.9 58.8 2.2 1.9 1.6 1.2 1.4 1
AC2 120-163( 10.3 32.1 57.6 541 Tl 1.8 15,2 1.1 1
@ | 163-190( 13.2 31.8 55.0 5.8 3.0 2.1 1.0 1.3 4
. Carbo- pH E.C. | Bulk COLE
a?f")th (%rrgbaor::c nate (1:2.5) | (1:2.5) den-
as HZO HZO sity
<%E1%%2 ds m™ Mgm 3 cm/cm
0-17 0.43 4.5 8.4 0.20 1.65 0.09
17-42 0.34 4.9 8.4 0.22 1.85 0.09
42-67 0.31 4.6 8.4 0.23 1.90 0.09
67-1201 0.20 13.6 8.4 0.37 2.00 0.08
120-163| 0.11 14.3 8.5 0.35 2.00 0.08
163-190| 0.05 18.2 8.5 0.40 2.00 0.07

Extractable bases CEC
Depth Ca+Mg | Na | K NH4
(em) k¢ mol (p*) kg’1'_Qﬁc_>
0-17 56.4 0.3 0.9 57.6
17-42 57.4 0.4 0.4 58.2
42-67 53.8 0.4 0.3 54,5
67-120| 54.0 0.6 0.4 55.0
120-163| 51.6 0.8 0.4 52.8
163-190| 49.1 1.2 0.4 50.7
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18. BHOLA SERIES (ESTABLISHED)

The Bhola series is a member Rajkot (Gujarat)
of the fine, montmorillonitic, hyper- 24°18'N, 70 47'E
thermic family of Vertic Ustochrepts. Precipitation,Temperature and Water Balance
Bhola soils have very dark greyish mm %
brown dark brown, moderately °

400 . . " +30

to strongly alkaline, clay loam to . S §
clay A horizons, very dark brown 300 ° ° L20
to yellowish  brown, strongly

alkaline,
yellowish brown, gravelly sandy loant

C horizons.

Typifying pedon : Bhola sandy clay
— cultivated -===  PE

Ap

A12

B21

B22

clayey B  horizons, and 2001

1001

JEMAMIIAS S nD

0-16 cm --- Brown (10YR 5/3 D) sandy clay, dark brown
(10YR 3/3 M); moderate, medium, subangular blocky; hard, friable,
slightly sticky and slighty plastic; many, fine roots; 1 to 2 cm
wide cracks; few, fine lime nodules; violently effervescent;
moderately alkaline (pH 8.1); clear, smooth boundary.

16-33 cm --- Brown (10YR 5/3 D) sandy clay, dark brown
(10YR 3/3 M); moderate, medium, subangular blocky; hard, friable,
sticky and plastic; many, fine roots; 1to 2 cmwide cracks; few, fine
lime nodules; violently effervescent; strongly alkaline (pH 8.7);
clear, smooth boundary.

33-56 cm --- Very dark greyish brown (10YR 3/2 D&M) clay;
strong, coarse, subangular blocky; hard, firm, sticky and plastic;
many, very fine roots; 1 to 2 cm wide cracks; many, fine lime
nodules; violently effervescent; strongly alkaline (pH 8.6); gradual,
smooth boundary.

56-73 cm --- Very dark greyish brown (10YR 3/2 D&M) clay; strong,
coarse, subangular blocky; hard, firm, sticky and plastic; common,
very fine roots; many, fine lime nodules; violently effervescent;
strongly alkaline (pH 8.7); clear, smooth boundary.

Precip e¢e<° e Temp,
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B3 73-96 cm --- Dark vyellowish brown (10YR 4/4 M) gravelly clay;
massive, friable, sticky and plastic; few, very fine roots; many,
medium lime nodules; violently effervescent; strongly alkaline
(pH 8.7); abrupt, smooth boundary.

Ck 96-113 cm --- Yellowish brown (10YR 5/6 M) gravelly sandy loam
with pebbles, cobbles and many lime nodules; violently effervescent.

Type location : 21°45' N, 75°05' E; village Bhola, tehsil Dhoraji, district
Rajkot, Gujarat. :

Range in charactenistics ¢ The solum is 87 to 122 cm thick below which
gravelly weathered basalt with lime occurs. The A horizon is 20 to 35 cm
thick. Its colour is in hue 7.5YR and 10YR, value 3, and chroma 2 to 3.
The texture ranges from clay loam to clay and structure is weak to strong
and medium to coarse, subangular blocky. There are 2 to 12 per cent coarse
fragments. The B horizon is 50 to" 100 cm thick. Its colour is in hue 7.5YR
and 10YR, value 2 to 3 and chroma 2 to 4. The texture is clay loam to
clay and gravelly clay. Its structure is moderate, medium to strong, coarse,
subangular blocky. 3 to 10 per cent concretionary lime litho-relicts of
5 to 20 cm size are present. 1 to 2 cm wide cracks extend Upto 50 cm

from the surface.

Geographic setting ¢ Bhola soils are formed in alluvium and colluvium
and occur on nearly level to very gently sloping old flood plain and upland
at an elevation of 50 to 150 m above MSL in Rajkot district of Gujarat.
The climate is semiarid tropical with mean annual temperature of 26.7°C
and mean annual rainfall of 673 mm. The estimated MAST is 28.7°C.  MSST
is 29.0°C and MWST js 23.2°C.

Geographically associated s0ils : Bhola soils are  associated with
Shivrajgadh and Semla soils. Shivrajgadh soils are calcareous and Semla soils
have intersecting slickensides. Shivrajgadh and Semla soils belong to Vertic

Ustochrepts and Udic Chromusterts, respectively.
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Drainage and permealility ¢ Moaerately well drained with slow

permeability.

Use and vegetation : Mostly under wasteland: occasionally cultivated to

cotton, wheat and sugarcane (fodder).

Natural vegetation comprises of Acacia spp., Calotropis spp., Cassia

sppe. and Azadirachta indica.
Distaifution and extent ¢ Extensive in Rajkot district, Gujarat.

Senies proposed : National Bureau of Soil Survey and Land Use Planning,

Regional Centre, Nagpur.

Intenpretation : Bhola soils are moderately deep to deep and strongly
calcareous. They are subjected to severe erosion and water stagnation during
rainy season. Exchangeable sodium is high in the lower layer. Due to shrink-
swell nature, these soils are less permeable to water. They may pose saline/
sodic problems under irrigation. These soils can be reclaimed. Reclaimed
soils are productive. They can be cultivated with proper management practices
for both rainfed and irrigated crops. - Under rainfed agriculture, proper water
and soil conservation measured are necesary. They can support a. variety

of climatically adapted crops.
Interpretative grouping
i) Land capability sub-class Ils

i) Irrigability sub-class _ 3s
iii)  Productivity potential Medium
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Soil Series : BHOLA Classification : Vertic Ustochrept Analysis at : NBSS & LUP
— = . . Regi ;
Location : District Rajkot, Sampling date: February, 1979 Nzgw:)nral Centre,
Gujarat P
Size class and particle diameter (mm) Coarse
Total | Sand frag-
b Sand Silt Clay Very |Coarse | Medium| Fin Ver ments
Hor aerf)t“ o0 008 | (<67 |coarse |(TX%| (05" | 025 | find | >2mm
0.05) |0.002) 002) (2-1) 0.5) 0.25) 0.1) (0.1~ % of
0.05) whole
% of <2mm soil
" Ap 0-16 | 45.4 12.6 42.0 2.5 4.3 8.4 15.2 15.0 1
Al12 16-33 | 45.5 13:5 41.0 3.0 3.5 13.0 11.0 15.0 =
B21 33-56 | 27.5 21.9 50.6 3.0 2.0 2.5 4.5 1536 2
B22 56-73 | 25.5 26.0 48.5 3.0 2.0 3.0 7.0 10.5 6
B3 73-96 | 31.5 28.0 40.5 2.0 3.0 2.0 13:5 11.0 39

Carbo pH E:C. Bulk Water retention

?ep)th Orgg‘"'c nate | (1:2.0) den- | 33 kPg 1500
AL carvon - ;s H,0 dsm-! sity kPa
CaCOg4 Mgm=3
< 2mnj
% % ] % %
0-16 0.70 218 8.1 1.05 1.68 24.4 13.4
16-33 0.62 14.3 8.7 1.80 1.86 24,0 14.7
33-56 0.45 18.2 8.6 3.80 1.87 40.0 23.0
56-73 0.29 23.2 8.7 4,10 1.81 42.9 24.0
73-96 0.27 26.6 87 0.50 172 441 23.5

Extractable bases CEC Base | Ratio

Depth Ca i Mg \ Na } K LSum (NH,4 |satura- | CEC
(cm) i QAc) | tion clay

cmol (pkg ' 3| NH40Ac
: o

0-16 24.0 12.4 0.8 0.3 375 379 99 0.90
16-33 22.4 11.6 2.1 0.4 36.5 371 98 0.90
33-56 26.8 12 3.9 0.5 42.4 44,3 96 0.87
56-73 22.8 13.2 4.3 0.4 40.7 41.9 97 0.86
73-96 22.8 10.0 4.6 0.4 37.8 38.9 97 0.96
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19. SEMLA SERIES (ESTABLISHED)

The Semla series is a member 24 |8'N,70. 47'E
oft the very fiie, mentmarjlioniticy Precipitation,Temperature and Water Balance
hyperthermic family of Udic °
mm c
Chromusterts. Semla soils have dark
® .
greyish- brown to very dark grey, 400 o ® 4 e s 30
strongly alkaline, silty clay to clay b )
. ” 300 2 ® t20
A horizons, and light grey to very *
dark' greyish brown, strongly alkaline, 240 -
sandy clay to.clay AC horizons over
Ck horizons. 100! Lo
Typifyi ; - ey ey —
ypilying pedon Semla clay I I e
cultivated
e PE Precip oe° e Temp
Ap 0-10 cm --- Very dary greyish brown (10YR 3/2 D&M) clay;

A12

A13

Al4

Rajkot (Gujarat)

moderate, medium, subangular blocky; hard, firm, sticky and plastic;
many, fine roots; many, fine, oblique pores; few, fine lime nodules;
strongly effervescent; strongly alkaline (pH 8.5); clear, smooth
boundary.

10-23 cm --- Very dark greyish brown (10YR 3/2 D&M) clay; strong,
coarse, subangular blocky with shiny presure faces; hard, firm,
sticky and plastic; few, fine roots; many, fine, oblique, tubular
pores; few lime nodules; strongly effervescent; strongly alkaline
(pH 8.8); clear, smooth boundary.

23-45 cm --- Very dark greyish brown (10YR 3/2 M) clay; inter-
secting slickensides forming coarse parallelepipeds with long axes
tilted 30 from the horizontal that break into strong, coarse,
angular blocks with shiny pressure faces; firm, sticky and plastic;
few, fine roots; common, fine,oblique, tubular pores; strongly
effervescent; strongly alkaline (pH 8.8); gradual, smooth boundary.

45-115 cm --- Very dark greyish brown (10YR 3/2 M) clay; inter-
secting sgckensides forming coarse parallelepipeds with long axes
tilted 45 from the horizontal that break into strong, coarse,
angular blocks with shiny pressure faces; very firm, very sticky
and very plastic; few, very fine roots; few, fine pores; strongly
effervescent; 3 to 4 per cent lime coasted basalt fragments 2
to 10 mm; strongly alkaline (pH 9.0); gradual, smooth boundary.
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AC 115-156 cm --- Very dark greyish brown (10YR 3/2 M) clay; inter-
secting slickensédes- forming coarse parallelepipeds with long axes
tilted 30 to 45~ from the horizontal that break into strong, coarse,
angular blocks with shiny pressure faces; very firm, very sticky
and very plastic; many, fine lime nodules; violently effervescent;
strongly alkaline (pH 8.9). ’

Ck 156-170 cm --- Very pale brown (10YR 7/3 M); calcareous, fine
basaltic material; massives violently effervescent.

Type Location : 23°03' N, 70°48' E; about 500 m south-west of village
Semla, tehsil Gondal, district Rajkot, Gujarat.

Range .in charactenistics : The A horizon is more than 100 cm thick.
Its colour is in hue 10YR, value 3 and chroma 1 to 2. The texture is silty
clay to clay. The structure of the surface layer is moderate, medium to
strong, coarse, subangular blocky. The subsoil layers have intersecting
slickensides forming parallelepipeds that break into angular blocks. The lime
content is high throughout the profile depth. Cracks 2 to 4 cm wide taper
and extend to 100 cm depth. Gilgai microrelief is common. Lower horizons

remain moist fo~ most part of the year.

Competing senies and thein differentice : Sokhada series is brown to dark
brown and compact in the subsoil. 'Sokhada soils belong to Typic Chromusterts.

Geographic setting : Semla soils are formed in basaltic alluvium and occur
on nearly level to very gently sloping lower piedmont at an elevation of 100
to 120 m above MSL in Rajkot district of Gujarat. The climate is semiarid
tropical with mean annual temperature of 26.70C and mean annual rainfall
of 673 mm. The estimated MAST is 28.7°C. MSST is 29.0°C and MWST
. o _

is 23.2 C:

Geographically associated s0ils : Semla soils are associated with Shivraj-

gadh and Bhola soils which are Vertic Ustochrepts.

Drainage and penmealility ¢ Imperfectly drained with slow permeability.
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Use and vegetation :  Cultivated to rainfed cotton, sorghum, wheét,

sugarcane and gram.

Natural vegetation comprises of Acacia spp., Cassia spp., Calotropis
spp. and Azadirachta indica.

Distribution and extent : Extensive in Rajkot district of Gujarat.

Senies proposed ¢ National Bureau of Soil Survey and Land Use Planning,

Regional Centre, Nagpur.

Interpretation : Semla soils are fine textured with high shrink-swell
potential. They are prone to develop salinity and sodicity even when irriéated
with water low in soluble salts. During monsoon, crops may be adversely
affected due to stagnation of water. These soils are suscéptible to erosion
even on very gently sloping lands. They are highly productive with proper

management and drainage under both rainfed and irrigated agriculture.

(@) .Interpretative grouping ¢

i) Land capability sub-class s

ii) Irrigability sub-class 3d

iii)  Productivity potential High
(b) Yietd : Based on data from farmers' fields

Crop Yield (Mg-ha™1)

Farmers' practice Improved practices

Groundnut A 0.5 1.3

Cotton : 0.6 . 1.0

Pearl millet 0.5 1.8

Sorghum ‘ 0.3 156

Pigeon pea 0.6 - 1.0

Wheat 1.0 - 2.2
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Soil Series : SEMLA Classification : Udic Chromustert  Analysis at : NBSS & LUP
—_— = Regional Centre,
Location : District Rajkot, Sampling Date: November, 1978 Nagpur
Gujarat
i Size class and particle diameter (mm) B ]
r Total Sand Coarse
Sand Silt Clay Very |Coarse | Med- Fine Very | fragments
Hori- Depth | (2.0- (0.05- | (<0. |coarse |(1- ium (0.25- fine | So mm
zon (cm} 0.05) |[0.002) | 002) [(2-1) 0.5) (0.5- | 0.1) ©.1- | % of
* 0.25) 0.05) whole
% of £ 2 mm sl soil
Ap 0-10 | 22.6 20.5 56.9 6.4 4.4 2.3 2.3 7.0 -
A12 10-23 20.5 19.5 60.0 5.0 3.5 2.3 3:3 6.0 -
A13 23-45 | 23.6 15.5 60.9 5.0 3.0 2.4 2.2 11.0 -
Al4 45-115| 19.4 18.7 61.9 5.6 2.5 2.0 2.0 733 3
AC 115-156] 16.6 25.6 57.8 2.0 2.0 5.0 15 6.1 2

Bulk [Water rktention

Carbon- pH E.C.
1:2.5)| density| 33kPa 1500

Depth Organic |ate as | (1:2.0) | (1:

(cm) carbon C<a2CO(3 H,0 2 Mgm™ kPa
% mm =
9 % dS m

0-10 0.72 21.8 8:5 0.50 1.80 31.6 16.1
10-23 0.67 2141 3.8 0.70 1.80 32,9 15.7
23-45 0.62 24.7 8.8 0.80 1.82 35.9 16.5
45-115 0.59 | 21.7 9.0 1.10 1.89 42.2 20.4

115-156 0.43 22:1 8.9 0.90 1.82 40.6 20.8
Extractable bases CEC | Base Ratio
Ca Mg Na K | Sum NH, | satura-| CEC
Depth | OAc | tion clay
(cm) 3 =1 NH
e ¢ mol (p)K s 4
. OAc
%

0-10 32.38 12.0 1.4 1.0 46.7 47.8 98 0.84
10-23 37.6 16.8 2.7 0.9 58.0 58.9 98 0.96
23-45 34.8 16.4 2.9 0.6 54.7 554l 98 0.51
45-115 | 30.8 20.0 3.8 0.8 55.4 56.1 99 0.91

115-156 | 27.6 19.6 3 0.4 5047 5l 98 0.88
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20. OTUR SERIES (ESTABLISHED)

yellowish brown (10YR 3/4) interdigitating upward cores from

o
c

r30

F20

The Otur series is a member Ahmodnogcr(Mahoroshfro)

of the fine, montmorillonitic, isohyper- 19°0S N, 74’ 55'E

thermic family of Typic Chromusterts. Precipitation,Temperature and Water Balance

mm
Otur soils have dark brown to very
dark greyish brown, moderately alkaline, 400 . : R
silty clay to clay A horizons, dark e R -
brown to dark yellowish  brown, 3°9] .
moderately  alkaline, silty clay to 5

00+
clay AC horizons and dark yellowish
brown, strongly alkaline, gravelly 1004 .
silty clay loam C horizons.

Typifying pedon ¢ Otur silty clay --

---— PE Preci .
cultivated reply e vesfamp,
Ap 0-18 cm --- Dark brown (10YR 3/3 D&M) silty clay; coarse,

prismatic breaks into moderate, medium, subangular blocky peds;
hard, firm, sticky and plastic; many, fine and medium roots; 2
to 3 cm wide cracks; very few, fine, indurated lime nodules; slightly
effervescent; moderately alkaline (pH 8.4); clear, smooth boundary.

A12 18-35 cm --- Dark brown (10YR 3/3 D&M) silty clay; coarse
slickensides close enough to intersect breaks into moderate, coarse,
angular blocky peds; hard, firm, sticky and plastic; many, fine
roots between peds; 2 to 2.5 cm wide cracks; few, fine, indurated
lime nodules; slightly effervescent; moderately alkaline (pH 8.4);
clear, smooth boundary.

A13 35-70 cm --- Dark brown (10YR 3/3 D&M) clay; coarse intersecting
slickensides forming paraléelepipeds with 30 to 35 cm long axes
tilting at an angle of 45~ from horizontal that breaks into strong,
coarse, angular blocky peds; very hard, very firm, very sticky and
plastic; few, fine and medium roots; 1.5 to 2 cm wide cracks;
many, soft and indurated lime; strongly effervescent; strongly
alkaline (pH 8.5); clear, wavy boundary.

AC 70-110 cm --- Dark brown (10YR 3/3 D&M) silty clay; many, dark
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underlying C horizon in the matrix; scattered dark yellowish brown
(10YR  3/4) mottles; coarse intersecting slickensides forming
parallelepipeds with 30 to 35 cm long axes tilting at 30 to 45  from
horizontal and break into strong, coarse, angular blocky peds; hard,
firm, sticky and plastic; few, fine roots; 1 to 1.5 cm wide cracks;
many, medium, indurated lime nodules and soft, powdery lime;
strongly effervescent; moderately alkaline (pH 8.4); gradual, wavy
boundary. i

© 110-120 cm --- Dark yeliowish brown (10YR 4/4 D&M) gravelly
silty clay loam; weak, medium, subangular blocky; slightly hard,
frable, sticky and plastic; many lime coated basaltic gravels with
medium, indurated lime nodules and soft lime; violently effervescent;
strongly alkaline (pH 8.6).

Type Location ¢ 19959' N, 74916 = village Pimpalwadi, tehsil Junnar of

district Pune, Maharashtra.

Range in chanactenistics ¢ The thickness of the A and AC horizons ranges
from 90 to 130 cm. The content of clay within the depth of 18 cm to 100
cm ranges from 40 to 60 per cent and coarse fragments larger than 2 mm
size ranges from 2 to 8 per cent. The CaCO3 content ranges from 3 to
7 per cent through depth. The colour of A horizon is predominantly in the
hue of 10YR, valug 2 to 3 and chroma 2 to 3 for dry and moist soil. The
colour of C horizon is in hue 10YR, value 4 to 5, and chroma 3 to 5. The
contents of coarse fragments increase abruptly in C horizon and range from
25 to 30 per cent.

In most of the years the surface cracks of 3 to 7 cm wide are observed.
The cracks extend vertically down to 60 to 70 cm in the pedons and remain
open for more than 150 days in most of the years till the onset of monsoon

rain.

Competing senies and thein differnentiace : The competing soils are those
of Umbraj and Nimone series. The solum depth of Umbraj series ranges
from 100 to 150 cm and in Nimone series it ranges from 90 to 100 cm.
The clay content in Umbraj and Nimone series ranges from 52 to 65 per
cent and 50 to 60 per cent, respectively. The silt content is relatively higher

in Otur than Umbraj and Nimone soils. The colours of Umbraj and Nimone
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soils are in hue of 10YR with values 2 to 3 and chroma 2 for moist soils.
Nimone soils express relatively much darker colour. The colour of Otur
soils is relativély more towards brownish tinge ranging from 10YR 4/3 to
10YR 3/3 as compared to Umbraj soils.  Otur soils, as compared to Umbraj
and Nimone soiis develop wider cracks which extend much deeper and remain
open for more numbér of days in most of the years.

Geographic setting : Otur soils are formed in basaltic alluvium on very
gently sloping outer terraces in the old flood plain of Godavari river system
at an elevation of 550 m above MSL in the Pune and Ahmadnagar districts
of Maharashtra. The clim'ate is semiarid - tropical with mean annual
temperature of 25.500 and mean annual rainfall of 650 mm. The estimated
MAST is 26.5°C. The difference between MSST and MWST is less than 5°C."

Geographically associated s0ils : The associated soils are of Nimone
and Dholwad series. Nimone soils are very deep and Typic Chromusterts while
soils of Dholwad series are deep and Vertic Ustropepts.

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

Wse and vegetation : Cultivated for pearl millet, " groundnut, wheat and
gram. '

Natural vegetation Comprises;ﬂainly of Acacia spp. and needle grasses.
Distrilution and extent ¢ Extensive in upper flood plain of Godavari

river system along the leeward side of Sahyadri range in Pune and Ahmadnagar
districts of Maharashtra.

Senies proposed : National Bureau of Soil Survey and Land Use Planning,

Regional Centre, Nagpur.
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Inteaphetation : Otur soils are clayey, very deep and develop cracks on
drying due to shrink-swell nature of the clay. They are moderately well
drained and have high nutrient and water retention capacity. All climatically

adapted crops can be grown.

(a) Inteapretative grouping ¢

i) Land capability sub-class s - s

ii)  Irrigability sub-class 3sd

iii) Productivity potential Medium to high
(b) Yield -

Crop Yield Mg ha™ !

Farmers' practice Improved practices

Cotton 1.2 1.9

Groundnut 0.6 1.2

Sorghum ' 0.7 1.8

Pearl millet 0.8 2.0

Pigeon pea 0.6 0.9

Chick pea ' 0.6 12

Note : The soil texture is based on International particle size classification.



Soil Series : OTUR LClassification : Typic Chromustert
Location  : District Pune, Analysis at  : NBSS g Litp,
Maharashtra Regiorial Centre,
Nagpur
_ﬁ Size class and particle diameter (min) Coarse ’
Coarse Fine Silt Clay fragments
Horizon Depth sand sand (0.02- (< 0.002) ~2 mm
(cm) (2-0.2)  {0.2-0.02) 0.002) of whole
% of <2 mm soil
Ap 0-18 5.6 14.7 25.5 53:2 2
Al12 18-35 3.5 T3 26153 52.5 3
A13 35-70 5.8 14.0 24,3 55.9 4
AC 70-110 8.9 20.5 28.3 42.3 8
(& 110-120 14.2 25.3 27.5 32.4 30
Carbonate pH EC Bulk COoLE Water
as CaCO3 (1:2.5) (1:2.5) density holding
Depth Organic £2 mm H20 H20 capacity
(cm) carbon dsm-1 Mgm=3
% % cm/cm %
i Mot S
0-18 0.62 2.3 8.4 0.20 1.54 0.10 401
18-35 0.68 2:9 8.4 0.35 1 0.11 37.4
35-70 0.45 3:9 8.5 0.30 1.75 0.12 37.3
70-110 0.41 4.8 8.4 0.26 1.80 0:11 34.0
110-120+ 0.25 6.6 8.6 0.25 1.65 - -
1 |
Depth ) ____ Extractable bases _| CEC Ratio
(cm) Ca Mg | NH4OAC CEC
T |
‘,.— —————=< mol(pr)kg-l— 4 ¥
0-18 37.4 4,2 55.6 1.05
18-35 38.3 5.1 56.2 1.07
35-70 | 35,2 7.1 59.3 1.06
70-110 | 5.2 8.2 46.0 1.08
110-1 201‘ 23.0 = 35.3 1.09
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21. NIMONE SERIES (ESTABLISHED)

The Nimone series is a member A A
4
of the fine, montmorillonitic, isohyper- 19" N, 14 39'E

Ahmadnagar (Maharashtra)

Precipitation,Temperature and Water Balance

o

thermic family of Typic Chromusterts. mm e
Nimone soils have dark greyish brown 400 E o ) 20
to dark brown, moderately to strongly . o

alkaline, silty clay to clay A horizons, 3001° L20

grading to yellowish brown to dark

yellowish  brown, strongly alkaline, 290

gravelly clay C horizons.

Typifying pedon Nimone clay --

cultivated

Ap

Al12

A13

Al4

1004 -

JFMAMJIJ ASOND

-—-— PE

Precip e oo o Temp,

0-18 cm --- Dark greyish brown (10YR 4/2 D) clay, very dark
greyish brown (10YR 3/2 M); moderate, medium, subangular blocky;
hard, friable, sticky and plastic; many, fine roots; few, fine to
medium, irregularly rounded lime nodules; strongly effervescent;
moderately alkaline (pH 8.1); diffuse, smooth boundary.

18-46 cm --- Dark greyish brown (10YR 4/2 D) clay, very dark
brown (10YR 2/2 M); coarse intersecting slickensides breaking into
strong, medium, subangular blocky peds with shiny pressure faces;
hard, firm, sticky and plastic; many, fine and medium roots; few,
medium , irregularly rounded lime nodules; strongly effervescent;
moderately - alkaline (pH 8.2); diffuse, smooth boundary.

46-76 cm --- Dark greyish brown (10YR 4/2 D) clay, very dark
brown (10YR 2/2 M); few, medium, dark grey (10YR 4/1) and black
(10YR 2/1) mottles; coarse, intersecting slickensides formin%
parallelepipeds with 20 to 25 cm long axes tilted at about 45
from horizontal breaking into strong, coarse, angular blocky peds
with shiny pressure faces; very hard, firm, 'sticky and plastic; few,
medium roots; strongly effervescent; moderately alkaline (pH 8.4);
diffuse, smooth boundary.

76125 cm --- Dark greyish brown (10YR 4/2 D) gravelly clay,
very dark brown (10YR 2/2 M); few, coarse, grey (10YR 5/1) and
very dark grey (10YR 3/1) disseminated mottles; coarse, intersecting

Note :

2 to 3 cm thick loose dark grey (10YR 4/1) surface muich is common.
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slickensides formin% parallelepipeds with 40 to 45 « g a
tilted at about 45~ from horizontal breaking into st oo, coars
angular blocky peds with shiny pressure faces; very o i, Tirm,
sticky and plastic; many, medium to coarse, irregularly rounded
lime nodules; violently effervescent; strongly alka! (pH 8.
clear, wavy boundary. -

Ck 125-139 cm --- Dark yellowish brown (10YR 3/4 W) velly clay;
massive, firm, sticky and plastic; many, medium an coarse lime
nodules; violently effervescent; many gravels and pebbi
alkaline (pH 8.6).

Type focation : 18°24' N, 74°42' E; village Nimone, icheil  Sir
district Pune, Maharashtra.

Range in charactenistics : The thickness of the solum ranges from 100
to 140 cm. The contents of particles coarser than 2 mm range fiom 5
to 25 per cent and content of CaCO3 range from 3 to 10 per cent. The

contents of clay in the series control section range from 50 to 60 per cent.
Due to differential impedence to internal drainage there are coarse to medium,
disseminated mottles of dark grey (10YR 4/1), very dark grey (10YR 3/1)
and black (N 2/0) colours in A13 and A14 horizons.

The coluur of soils in A horizon ranges from dark greyish brown
(10YR 4/2) to very dark brown (10YR 2/2) for dry and moist soils, while
the colour in C horizon ranges from brownish yellow (10YR 6/6) to yellowish
brown (10YR 5/4) for dry and dark yellowish brown (10YR 3/4, 4/4) for moist
soils.  The moisture regime between 18 to 30 cm of the surface remains
at or below wilting point for 150 cumulative days while the lower part remains
moist. The surface cracks appear in the later part of winter and remain
open till the onset of monsoon. Sixty cm deep and 2 to 3 cm wide cracks
remain open for approximately 150 days in most of the years. Gilgai relief
appears during dry period usually with the frequencies of linear distances

measuring 1/2 to 3/4 of a metre between micro high and micro low.

Competing senies and thein diffenentiace :  The competing solls are thosc
of Umbraj series which are very deep and imperfectly drained soils. The

content of clay within the series control section of Umbraj soils is relatively

lees than Nimnone cenile
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Geographic setting ¢ Nimone soils are formed in alluvium and colluvium
from piedmont slope and occur on level to gently sloping piedmont plain at
an elevation of 550 m abové MSL in Pune district of Maharashtra. The
climate is semiarid tropical with mean annual temperature of 25.5° C and
mean annual rainfall of 650 mm. The estimated MAST i 26.5° C. The
difference between MSST and MWST is less than 51 0;

Geographically associated so0ils ¢ Nimone soils are associated with Umbraj,
Dholwad, Sangamner and Annapur soils. The Umbraj soils belong to Typic
Chromusterts, Dholwad and Sangamnerbelong to Vertic Ustropepts and Annapur

belong to Fluventic Ustropepts.

Drainage and penmealility @ Imperfectly drained with slow to very slow

permeability.

lse and vegetation ¢ These are mostly cultivated soils. At places there
may be patches of cultural waste lands with isolated stands of Acacia arabica

and needle grasses.

Distrnilution.and extent : These soils are extensive and occur on lower
piedmont slope merging with flood plain along the leeward side of Sahyadri

in Maharashtra.

Senies proposed ¢  National Bureau of Soil Survey and Land Use Planning,

Regional Centre, Nagpur.

Intenpnetation : The Nimone soils are fine textured with high shrink-swell
potential. They are prone to develop salinity and sodicity even when irrigated
withwater low in soluble salts. During monsoon, crops may be adversely
affected due to stagnation of water. These soils are also susceptible to
rosion even on gently sloping land. They are productive with proper

anagement and drainage under both rainfed and irrigated agriculture.
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(a) Intenpretative grouping

i) Land capability sub-class lisw - Illsw
ii)  Irrigability sub-class 3sd
iii) Productivity potential Medium to high

(b) Yietld : Based on data from farmers' fields

Crop Yield Mg ha™!
Farmers' practice Improved practices

Cotton 0.6 1.2
Chick pea 0.7 - 1.3
Safflower 0.6 1.4
Sorghum 0.5 1=5
Groundnut 0.5 1.0
Pigeon pea 0.5 0.8

Note : Soil texture is based on International particle size classification .
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Soil Series NIMONE Classification : Typic Chromustert
Location District Pune, Analysis at : NBSS & LUP,
Maharashtra Regional Centre,
Nagpur
Horizon Depth Size class and particle diameter (mm) Coarse
(cm) Coarse Fine Silt Clay fragments
sand sand (0.02-0.002) | (<0.002) 72 mm
(2-0.2) 0.2-0.02) % of
% of <2mm whole soil
Ap 0-18 10.3 9920 14.3 54.2 9
Al12 18-46 10.0 22.0 13.0 55.0 6
A13 46-76 10.4 2145 12.3 55.8 9
Al4 76-125 10.1 18.1 12.7 59.1 20
Ck 125-139 22.4 21; 10.6 45.3 30
Depth Organic Carbonate pH E.C. Bulk COLE
(cm) carbon as CaCO3 (1:2.5) (1:2.5) density
<2 mm H20 H20 Mgm-3
dsm-1
% % cm/cm cm/cm
0-18 0.6 3.0 8.1 0.3 1.6 0.10
18-46 0.3 8.1 8.2 0.3 146 0.1
46-76 0.5 9.5 8.4 0.4 1.6 0.11
76-125 0.4 10.2 8.5 0.5 1.6 0.11
125-139 0.4 13.1 8.6 0.6 1.6 0.12
IDept! Extractable bases | CeEC |
| (cm) Ca Mg | NH4OAC
i” " A ——, | T || (p+)kg_1_____>
{ O 42.5 7.4 56.9
| 18-4t 38.0 8.2 56.4
| 46-7¢ | 380 75 59.8
| 76-125 | 330 8.1 56.1
| 12 | 213 8.9 35.0
5 L
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22. DHOLWAD SERIES (ESTABLISHED)

The Dholwad series is a member Ahmadnagar (Maharashtra)
of fine-loamy, montmorillonitic, 19°05 N,74°5S'E
isohyperthermic family of Vertic mPr;ecipi?afion,Ten:pernfure aond Water Balance
Ustropepts. Dholwad soils have dark
greyish brown to brown, mildly alkaline, 400 . ) .
clay to clay A horizons and i Cetlelmce .
brown to dark greyish brown, mildly = )
to moderately alkaline, grav'elly silty 2004

clay to gravelly clay B horizons over
yellowish
brown,
sandy
C horizons.

strongly alkaline, gravelly
loam to gravelly loamy sand

brown to dark yellowish 1004 .

Typitying pedon  : Dholwad clay — cultivated

Ap

B2

Bk3

0-199 cm --- Greyish brown (10YR 5/2 D) clay; dark brown
(10YR 4/3 M), weak, medium, subangular blocky; slightly hard,
friable, sticky and plastic; many, fine roots; many, fine pores;
1 to 2 cm wide cracks; few, fine lime nodules; strongly effervescent;
mildly alkaline (pH 7.4); gradual, smooth boundary.

19-40 cm --- Brown (10YR 5/3 D) gravelly clay, dark brown
(10YR 3/3 M); strong, medium, subangular blocky peds with shiny
pressure faces; hard, firm, sticky and plastic; many, fine to medium
roots; 1 to 2 cm wide cracks; lime nodules; violently effervescent;
mildly alkaline (pH 7.8); gradual, smooth boundary.

40-64 cm --- Dark brown (10YR 4/3 D, 3/3 M) gravelly clay loam;
moderate, medium, subangular blocky peds with shiny pressure
faces; hard, friable, sticky and plastic; 1 to 1.5 cm wide cracks;
irregularly, yellowish brown lime nodules and fine to medium veins
of powdery lime along the lower part; violently effervescent; many,
lime coated basalt fragments; few, coarse, yellowish brown
(10YR 5/4) worm tracks; moderately alkaline (pH 8.1); gradual,
smooth boundary.

Precip e eo o Temp
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I1Ck1 64-97 cm --- Yellowish brown (10YR 5/4 D) aravelly loam, dark
yellowish brown (10YR 4/4 M); weak, medium, subangular blocky;
slightly hard, friable, slightly sticky; few, coarse roots; many,
irregular, yellowish- lime nodules and lime coated gravels; sporadic
pockets and medium veins of powdery lime; violently effervescent;
strongly alkaline (pH 8.5); clear, smooth boundary.

I1ICk2 97-150 cm --- Yellowish brown (10YR 5/8 D, 5/4 M) gravelly loamy
sand; massive; friable, non-sticky; many, medium to coarse, lime
nodules; gravels and pebbles; violently effervescent; strongly alkaline
(pH 8.6).

Type Location : 197 38' N, 74° 14" E; village Pimpalwandi, tehsil Junnar,

district Pune, Maharashtra.

Range in charactenistics ¢ The thickness of solum ranges from 50 to
80 cm. The content of coarse fragments ranges from 20 to 50 per cent
between the depth of 15 to 100 cm, while the content of CaCOg ranges
from 6 to 21 per cent throughout the depth. The clay content in the solum
ranges from 30 to 45 per cent. The colour of A horizon is in hue 10YR,
value 4 to 5 in dry soils and 3 to 4 in moist soils while chroma varies from
2 to 3 for both dry and moist soils. The texture ranges from clay loam
to clay and at places silty clay loam is also met with. The structure ranges
from weak, fine, subangular blocky to moderate, medium, subangular blocky.
The soil colour in B2 horizon usually ranges from brown (10YR 5/3) to dark
greyish brown (10YR. 4/2) for dry soil while it ranges from dark brown
(10YR 4/3, 3/3) to dark yellowish brown (10YR 4/4) for moist soils. The
texture of the B horizon is usually gravelly silty clay to gravelly clay. The
structure is generally strong, medium, subangular blocky with shiny pressure
faces. The colour is dark brown (10YR 4/3, 3/3) and at places dark yellowish
brown (10YR 4/4, 3/4) for dry and moist soils, respectively. The texture
ranges from gravelly clay loam to gravelly sandy clay loam. The structure
ranges from moderate to strong, medium, subangular blocky. The colour
of C horizon is yellowish brown (10YR 5/8, 5/4) to dark yellowish brown
(10YR 4/4, 3/4) for dry and moist soils, respectively. The texture of the
Ck horizon is gravelly sandy loam to gravelly loam sand. There are many
medium to big pockets and veins of soft powdery lime which increase with
depth.
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Competing senies and thein differentiae : The competing series are the
soils of Annapur and Sawargaon series which are deep with the solum thickness
ranging from 55 to 85 cm and 50 to 80 cm, respectively. The clay content
in Annapur soils ranges from 25 to 35 per cent while in Sawargaon soils ranges
from 35 to 55 per cent. The CaCOg4 content in Annapur series ranges from
5 to 14 per cent and in Sawargaon series it ranges from 4 to 12 per cent.
The Annapur and Sawargaon soils belong to Fluventic Ustropepts and Vertic
Ustropepts respectively.

Geognraphic setting : Dholwad soils are formed in basaltic alluvium and
occur on gently sloping old levees or minor terraces in Godavari flood plain
at an elevation of 550 m above MSL in the Pune and Ahmadnagar districts
of Maharashtra. The climate is semiarid tropical with mean annual
temperature of 25.500 and mean annual rainfall of 650 mm. The estimated
MAST is 26.5°C. The difference between MSST and MWST is less than 5°C.

Geographically associated s0ils ¢ These are Otur and Umbraj soils which
are very deep and both qualify for Typic Chromusterts.

Drainage and penmealility : Well drained with moderate permeability.

Use and vegetation : These are cultivated to rainfed crops where conditions
are favourable otherwise left as fallow. The major rainfed crops are pearl
millet and sorghum.

The natural vegetation comprises of sporadic growth of coarse grasses
and thorny bushes with lonely stands -of Acacia arabica.

Distribution and extent ¢ These soils are extensive and occur on the
levees and inner terraces of rivers Mula and Mutha tributaries of Godavari
river and along the course of several streamlets in upper catchment of
Godavari river in the Pune and Ahmadnagar districts of Maharashtra.
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Senies proposed ¢ National Bureau of Soil Survey and Land Use Planning,
Regional Centre, Nagpur.

Intenpretation : Dhalwad soils are clayey and moderately deep. These
soils develop cracks on drying due to the presence of high shrink-swell nature
df clay. They are well dra\ined and have medium nutrient and water retention
capacity. These are severely gullied at places along the streams and require
measures for checking soil erosion. These soils are suitable for rainfed crops
like pearl millet and sorghum.

Intenpnetative grouping ¢

i) Land capability sub-class lle - llle
ii)  Irrigability sub-class 3st
iii)  Productivity potential Medium

Note : The soil texture is based on International particle size classification.
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Soil Series DHOLWAD Classification : Vertic Ustropept
Location District Pune, Analysis at : NBSS & LUP,
Maharashtra Regional Cerqtre,
Nagpur
Horizon Depth Size class and particle diameter (mm) |. Coarse
(cm) i i fragments
Coarse Fine Silt Clay 2 mm
sand sand (0.02- ( €0.002)| o of
(2-02) (0.2-0.02) | 0.002) whole
e % of <2 mm— soil
Ap 0-19 2.6 42.6 17.7 37.1 14
B2 19-40 0.6 36.5 1ife 45.8 21
B3k 40-64 0.7 46.7 19.1 33.5 36
11Ck1 64-97 2.8 59.9 17.6 19.7 46
ICk1 97-150 5.3 75.4 9.2 10.1 50
Depth Organic Carbonate pH EC Bulk COLE Water
(cm) carbon as CaCO3 (1:2.5) (1:2.5) density holding
£2 mm H20 H20 Mgm-3 capacity
dSm-1
% % cm/cm %
0-19 0.70 6.4 7.4 0.35 1.69 0.06 30.5
19-40 0.33 10.1 7.8 0.50 1.40 0.09 33.1
40-64 0.18 18.2 81 0.50 1.40 0.08 26.2
64-97 0.15 20.4 3.5 0.60 1.30 0.05 -
97-150 0.10 - 8.6 0.60 - - -
Depth Extractable bases CEC Ratio
(cm) ca I Mg NH40Ac | CEC
|
c mollptkg ! %
0-19 30.7 §:il. 39.9 1.07
19-40 32.3 7.4 42.8 0.93
40-64 23.5 6.1 32.1 0.96
64-97 - - - -
97-150 = = -
T
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23. BARSI SERIES (TENTATIVE)

Sholapur (Maharashta)

The Barsi series is a member I7°40'N, 75 54'E
of the very fine, montmorillonitic, Precipitation, Temperature and Water Balance
isohyperthermic ~ family of  Typic mm %c
Chromusterts. Barsi soils have very . °
. 400 9 . . 30
dark grey to very dark greyish brown, . o o o
moderately to strongly alkaline, clayey ago{ * 2o
A horizons, and dark yellowish brown '
and dark brown moderately alkaline, 2007 ,,/"\\ 10
clayey AC and-C horizons. _/' . -B_—~-~ .|
wot™~ D 1o
g D
Typifying pedon ¢  Barsi clay —
sultivated JFMAMUJIJ ASOND
——=—= PE —— Precip = o o Temp
Ap 0-12 cm --- Very dark grey to ‘very dark greyish brown

(10YR 3/1.5 D) clay, very dark greyish brown (10YR 3/2 M);
moderate, medium, subangular blocky breaking in to moderate,
medium, granular peds; slightly hard, friable, sticky and plastic;
many, fine roots; common, fine interstitial pores; cracks 2 to 3
cm wide; many, medium and large lime-coated basalt fragments;
strorigly alkaline (pH 8.5); diffuse, smooth boundary.

A12 12-36 c¢cm --- Very dark greyish brown (10YR 3/2 M) clay; strong,
coarse, angular blocky peds with shiny pressure faces; firm, sticky
and plastic; common, fine roots; fine, interstitial pores; cracks
1 to 2 cm wide; common, large lime coated basalt fragments;
moderately alkaline (pH 8.4); diffuse, smooth boundary.

A13 36-69 cm --- Very dark greyish brown (10YR 3/2 M) clay; inter-
secting slickensides forming coarse parallelepipeds with long axes
tilted 30 to 35 from the horizontal that break into strong, coarse,
angular blocky peds with shiny pressure faces; very firm, very
sticky and very plastic; few, fine and coarse roots; cracks 0.5
to 1 cm wide; few, lime nodules; few, large basalt fragments;
moderately alkaline (pH 8.3); clear, wavy boundary.

Pedon described by the core group H.P. Choudhary, J.C. Bhattacharjee and
S.G. Pandey; R.J. Landey, V.K. Mishra, G.V. Patel and B.R. Tembhare
associated. November 16, 1979.



121

Al14 69-114 cm --- Dark greyish brown to very dark greyish brown
(10YR 3.5/2 M) clay; intersecting slickensides forming coarse
parallelepipeds with long axes tilted 45 to 50  from the horizontal
that break into strong, coarse, angular blocky peds with shiny
pressure faces; very firm, very sticky and very plastic; few, fine
and coarse roots; few, fine pores; few, lime nodules; few, large
lime coated basalt fragments; moderately alkaline (pH 8.4); clear,
wavy boundary.

AC 114-147 cm --- Dark yellowish brown and very dark greyish brown
(10YR 4/4, 3/2 M) clay; intersecting slickensides forming coarse
parallelepipeds with long axes tilted 30 to 35" from the horizontal
that break into strong, coarse, angular blocky peds with shiny
pressure faces; very hard, sticky and plastic; few, lime nodules;
few, large basalt fragments; moderately alkaline (pH 8.4); diffuse,
smooth boundary.

C 147-167 cm --- Dark yellowish brown and dark brown (10YR 4/4,
3/3 M) clay; moderate, medium, angular blocky with shiny pressure
faces; very firm, very sticky and very plastic; many, lime coated
basalt fragments; moderately alkaline (pH 8.2).

Type Location : 18°13' N, 75°40' E; village Kalegaon, tehsil Barsi, district

Solapur, Maharashtra.

Range in charactenistics ¢ The A horizon is more than 100 cm thick.
Its colour is in hue 10YR, value 3 to 4 and chroma 2 to 4. The texture
is clayey with more than 65 per cent clay. The structure of the surface
layer is subangular blocky breaking to granular. The subsoil layers have
intersecting slickensides forming parallelepipeds that break into angular blocks.

Lime content increases from 0.5 to 5 per cent with depth.

Geographic setting ¢ Barsi soils are formed in basaltic alluvium on level
to gently sloping land at an elevation of 450 to 500 m above MSL in Solapur
and Osmanabad districts of Maharashtra. The climate is semiarid tropical
with mean annual temperature of 27.1OC and mean annual rainfall of 740 mm.
The estimated MAST is 28.1°C. MSST is 28.9°C and MWST is 26.3°C.

Dnainage and permealility : Moaerately well drained with slow permeability.
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Use and vegetation ¢  Cuitjvated to sorghum, pigeon pea, groundnut and

safflower.
Natural vegetation comprises of Acacia spp., Zizyphus spp.

Distrilution and extent : Extensive in Solapur and Osmanabad districts

of Maharashtra.
Senies proposed ¢ Department of Agriculture, Maharashtra.

Intenpretation : Barsi soils are fine textured with high shrink-swell
potential. They are prone to salinity and alkalinity 2f irrigated without
provision of suitable drainage. They are also susceptible to erosion. The
soils are productive and crops respond to management under both rainfed

and irrigated agriculture.

(a) Intenpretative grouping

i) Land capability sub-class IIs

ii)  Irrigability sub-class 3d

iii) Productivity potential Medium

(b) Yield : Based on data from farmers' fields
Crop Yield Mg ha™!
Farmers' practice Improved practices

Groundnut 0.5 1.2
Pigeon pea 0.7 1.3
Sorghum 0.6 1ai
Safflower 0.6 1=3
Sunflower 0.5 1.3
Chick pea 0.4 1.2




Soil Series :

BARSI

Classification :
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Typic Chromustert

Analysis at : NBSS & LUP

Regional Centre,

Location : District Solapur, Sampling Date: November 16, 1979 Nagpur
Maharashtra
Horizon | Depth Ly Size class_and particle diameter (mm) Coarse
(em)=ijie Total Sand Clay frag-
Sand Silt Clay Very Coa- |Med- |Fine Very (0.002- {4 0. ments
(2-0. (0.05- |(£0. |coa- rse ium (0.25- |fine 0.001) |001) >2mm
05) 0.002) |002) rse (1- (0.5-  [0.1) (0.1- % of
(2-1) ]0.5) 0.25) 0.05) whole
< % of £2 mm \SO'I
Ap 0-12 8.6 25.5 65.9 2.6 2.5 0.3 0.7 2.5 26.6 39.3 5
A12 12-36 7.2 28.5 64.3 1.1 1.1 2.2 0.3 2.5 21.5 42.8 5
A13 36-69 7.0 24.0 69.0 0.1 0.1 0.2 0.3 6.3 28.9 40.1 -
Al4 69-114 | 2.8 21.0 76.2 0.1 - 0.1 0.2 2.4 26.1 50.1 B
AC 114-147 [10.3 18.6 711 0.5 1.0 1.8 2.2 4.8 15.9 55.2 6
(65 147-167 |18.1 23.5 58.4 2.3 1:3 3:2 4.2 74 47.2 11.2 10
Depth  [Organic [Carb- pH [E.C: Bulk Water Retention| COLE
(cm) carbon |onate |(1:2.5) [(1:2.5) |den- [33 kPa] 1500
as H20 |H20 sity kPa
GaCO3 dsm-1 [Mgm-3
<2mm
% % % % cm/cm
0-12 0.53 0.4 8.5 0.20 1.58 45.1 30.6 0.13
12-36 0.52 0.4 8.4 0.30 1.52 47.0 28.8 0.18
36-69 0.50 0.3 8.3 0.35 1.70 0.19
69-114 | 0.53 1l 8.4 0.50 1.87 0.18
114-147 | 0.39 4.7 8.4 0.70 1.83 0.16
147-167 | 0.26 5.2 8.2 0.75 1.69 0.14
Depth Extractable bases CEC | Exch- | Ratio
(cm) Ca+Mg Na K NH4 [ange- | CEC
OAc | able clay
L mol(p*)kg'1 sgdlum
Yo
| |
0-12 67.6 17 0.8 70.1 2 1.06
12-36 52.9 3.5 0.8 57.2 6 0.89
36-69 60.1 4,5 0.8 65.4 i 0.95
69-114 | 50,2 6.7 0.6 57.5 12 0.76
114-147 58.7 Te3 0.8 66.8 11 0.94
147-167 | 56.3 7<5 0.8 64.6 | 12 1.10
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24. KASIREDDIPALLI SERIES (ESTABLISHED)

The Kasireddipalli series is a
member of the finefery fine, montmo-
rillonitic, isohyperthermic family of
Typic Pellusterts. Kasireddipalli soils

have very dark grey to very dark

greyish brown, strongly to very strongly
alkaline, clayey A horizons, very dark

grey, very strongly alkaline, clayey

AC horizons, and light yellowish brown
strongly

to light olive brown, very

alkaline, clayey C horizons.

Kasireddipalli clay

Typilying pedon
— cultivated

Ap 0-20 cm --- Very dark gre.

H.yderabod (A.P)
I7 27'N, 7€ 28'E

Precipitation,Temperature and Water Balonce

M. LR
4 00 - -30
s00{ © S * . f20
2001 S L 10

J FMAMJJ ASORND

* e oo  Temp

~—===  PE —— Precip

(10YR 3/1 M) clay; moderate, medium,

subangular blocky and weak, medium, granular; friable, sticky and

plastic; common,
tubular imped pores;
nodules and powdery

medium and fine roots;
common,
lime; strongly effervescent; strongly alkaline

fine to medium,
segregated lime

many,

fine, subrounded,

(pH 8.8); clear, smooth boundary.

Al12

with shiny pressure faces;

20-40 cm --- Very dark grey (10YR 3/1
prismatic breaking to moderate,
firm,

M) clay; strong, coarse,
subangular blocky peds
and plastic; common,

medium;,
sticky

medium and fine roots; few, fine, imped and exped pores; common,

subrounded,
few quartz fragments;
smooth boundary.

very

A13
secting slickensides

fine to medium,
strongly alkaline

strongly effervescent;
(pH 9.2); gradual,

lime nodules;

40-60 cm --- Very dark grey to black (10YR 2.5/1 M) clay; inter-
forming coarse parallelepipeds breaking

into

strong, coarse, angular blocky peds with shiny pressure faces; very

firm,

Pedon described by the core group J.C. Bhattacharjee aid N.K. Barde;

Seshagiri Rao associated. July 23, 1980.

very sticky and. plastic;

few, medium roots; few, fine to

K.V.
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very fine, oblique, imped and exped pores; few, coarse to medium,
limeé nodules; strongly effervescent; very strongly alkaline (pH 9.4);
gradual, smooth boundary.

Al4 60-90 cm --- Very dark grey to black (10YR 2.5/1 M) clay; inter-
secting slickensides forming coarse parallelepipeds breaking into
strong, coarse, angular blocky peds with shiny pressure faces; very
firm, very sticky and very plastic; few, fine roots; very fine,
irregular, exped pores; common, fine to medium lime nodules
strongly effervescent; very strongly alkaline (pH 9.4); clear, wavy
boundary.

AC 90-130 cm --- Very dark grey (10YR 3/1 M) clay; common, coarse,
distinct, very dark greyish brown to black (2.5Y 2.5/2) and light
olive brown (2.5Y 5/4) mottles; intersecting slickensides forming
coarse parallelenipeds breaking into strong, coarse, angular blocky
peds with shiny pressure faces; very firm, very sticky and very
plastic; few, medium rgoots; very fine, irregular pores; few, fine,
lime nodules; strongly effervescent; few quartz fragments; very
strongly alkaline (pH 9.4); gradual, smooth boundary.

C 130-180 cm --- Light vyellowish brown to light olive brown
(2.5Y 5.5/5 M) clay; few, coarse, faint, dark greyish brown
(2.5Y 4/2) mottles; intersecting slickensides forming parallelepipeds
breaking into moderate, coarse, angular blocky peds with shiny
pressure faces; very firm, very sticky and very plastic; strongly
effervescent; very strongly alkaline (pH 9.4).

Type location : 17°35' N, 78°17' E; Block No. BW 7, ICRISAT Farm, village
Patancheru, tehsil and district Medak, Andhra Pradesh.

Range in charactenistics ¢ The A horizon is more than 100 cm thick.
Its colour is in hue 10YR,value 2.5 to 3 and chroma 1 to 1.5. The texture
is- clayey. Intersecting slickensides breaking to angular blocky peds with shiny
pressure faces are common. The AC horizon is about 30 to 40 cm thick
It is similar to A horizon but contains light olive brown mottles. The C
horizon is in hue 2.5Y, value 5 to 6 and chroma 4 to 5. It also has mottles.

The soils develop cracks during dry season.

Geognraphic setting : Kasireddipalli soils are formed in basaltic alluvium
on nearly level lower pediment and depression in Medak district of Andhra

Pradesh at an elevation of 530 to 550 m above MSL. The climate is semiarid
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tropicalwith mean annual temperature of 25.80C and mean annual rainfall
of 760 mm. The estimated MAST is 26.8OC. The difference between MSST
and MWST is 3.3°C.

Drainage and penmealility : Imperfectly drained with slow to very slow
permeability.

Use and vegetation ¢ Cultivated to chick pea, pigeon pea, sorghum and

safflower.

Natural vegetation comprises of Acacia 4pp. and local grasses.
Distnilution and extent : Extensive in Medak district, Andhra Pradesh.

Senies proposed : National Bureau of Soil Survey and Land Use Planning,

Regional Centre, Bangalore

Intenpretation ¢ The soils occupy lower position and hence pose problems
of drainage. The subsoils have a tendency -to become sodic. Crops like
sorghum, chick pea, pigeon pea and safflower can be raised under rainfed

conditions.

(a) Intenpretative grouping

i) Land capability sub-class Ills

ii) Irrigability sub-class 3s

iii)  Productivity potential Medium
(b) Yietd : Based on data from farmers' fields

Crop Yield Mg ha!

Farmers' practice Improved practices

Pearl millet 0.8 2.4

Sorghum 0.9 1.5

Finger millet 1.3 3.6

Pigeon pea 0.7 1.5

Groundnut 0.5 1.1

Cotton 0.6 1.2




Soil Series :

KASIREDDIPALLI

Ciassification :
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Typic P

ellustert

Analysis at : NBSS & LUP

Regional Centre,

Location : District Medak, Sampling Date: July 23, 1980
- Andhra Pradesh Bangalore
Horizon | Depth Size class and particle diameter (mm) Coarse
(cm) Total Sand frage -
Sand Silt Clay Very | Coarse | Medium| Fine Very | ments
(2-0.05) | (0.05- | ( < 0. | coarse | (1-0.5) | (C.5- (0.25- fine [>2mm
0.002) | 002) (2-1) 0.25) 0.1) (0.1- | 9 of
| |__0.05) | whole of
% of £2 mm soil
Ap 0-20 23.5 22.8 53.7 4.0 2.2 4.3 8.6 4.4 6
A12 20-40 2157 21.6 56.7 3.6 2.2 3.9 7.6 4.4 6
A13 40-60 19.5 22.1 58.4 4.4 2.0 3.1 6.2 3.8 6
Al4 60-90 16.2 23.7 60.1 15 1.9 3.0 5.9 3.9 6
AC 90-130 11.6 21.0 67.4 1.0 1.1 2.1 4.3 3.1 7
(6} 130-180 12.9 20.4 66.7 2.2 1.5 241 3.9 3.2 9
Depth Organic Carbo- pH E.C. Water Retentior
(cm) carbon nate as| (1:2.5)| (1:2.5) | 33 kPa| 1500
CaCO03 H20 H20 kPa
<2mm dSm-1
% % % %
0-20 0.73 5.3 8.8 0.09 312 13.4
20-40 0.54 7.4 9.2 0.09 32.6 14.2
40-60 0.47 7.0 9.4 0.09 - -
60-90 0.39 6:3 9.4 0.18 - -
90-130 0.28 6.2 9.4 0.45 34.6 17.2
130-180 0.25 75 9.4 0.54 34.2 16.7
Depth Extractable bases CEC Excha-|] Ratio
(cm) Ca Mg | Na | K Sum | NaOAc | ngea- CEC
H 8.2 | ble so-| cla
¢ mol (p*) kg1 P e dium Y
% :
0-20 41,7 10.9 0.9 0.7 54.2 57.2 2 1.06
20-40 37.5 14.7 5.3 0.6 58.1 58.5 9 1.03
40-60 38.4 13.0 2.9 0.6 54,9 56.1 5 0.96
60-90 34.1 16.4 7.8 0.6 58.9 60.0 13 1.00
90-130 30.2 18.4 12.8 0.6 62.0 62.9 20 0.93
130-180 26.2 19.1 14,2 0.6 60.1 61.5 23 0.92

Analysed by

: V.A.K. Sarma, P. Krishnan and S.L. Budihal




128

25. KADIRABAD SERIES (TENTATIVE)
: . . Hyderabad (A.P)
Kad|rabéd series | is : .a I7'27'N,80'50'E
member of the fine, montmorillonitic, Precipitation,Temperature and Water Balance
isohyperthermic family of Entic e %
Chromusterts. Kadirabad soils have .
dark greyish brown to very dark greyish = gl . [30
brown, moderately alkaline clay loam — o
3004 e 20

toc clay A horizons, and very dark

greyish brown, moderately alkaline 200/

gravelly clay AC horizons  over

weathered granodiorite C horizons. 100+

Typifying pedon : Kadirabad clay loam JFMAMJ JAS OGND

— cultivated NP E Precip =+ * < Temp

Apl 0-2 cm --- Dark greyish brown (10YR 4/2 D&M) clay loam; weak,
fine, subangular blocky and weak, fine, granular; loose, friable,
sticky and plastic; many, fine roots; 2 to 5 mm irregular lime
nodules 3 per cent; slightly effervescent; 2 to 5 mm irregular
quartz fragments 3 per cent; moderately alkaline (pH 8.0); abrupt,
smooth boundary.

Ap2 2-19 cm --- Dark greyish brown (10YR 4/2 M) clay; moderate,
medium, subangular blocky; firm, sticky and plastic; few, fine
roots inside peds; common, fine to very fine pores; cracks more
than 1 cm wide; 2 to 3 mm irregular lime nodules 3 per cent;
slightly effervescent; 2 to 5 mm irregular quartz fragments 2 per
cent; moderately alkaline (pH 8.1); clear, smooth boundary.

A12 19-38 cm --- Very dark greyish brown (2.5Y 3/2 M) clay; moderate,
medium, subangular bBlocky; firm, sticky, and plastic; few, fine,
roots inside peds; common, fine to very fine pores; cracks more
than 1 cm wide; 2-5 mm irregular lime nodules 3 per cent; slightly
effervescent; irrergular quartz fragments about 5 per cent by
volume; moderately alkaline (pH 8.1); clear, smooth boundary.

A13 38-66 cm --- Very dark greyish brown (2.5Y 3/2 M) clay; moderate,

medium, angular blocky with sphenoids and slickensides intersecting

Pedon described by the core group N.G. Godse, N.K. Barde, M.A. Mirajkar
and H.S. Shankaranarayana; 7.S. Harindranath associated. February 3, 1980.
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at 450; firm, sticky and plastic; few, fine roots inside peds;
common, fine to very fine pores; few cracks less than 1 cm wide;
2 to 5 mm irregular lime nodules 5 per cent; slightly effervescent;
moderately alkaline (pH 8.1); gradual, smooth boundary.

Al4 66-86 cm --- Very dark greyish brown (2.5Y 3/2 M) clay; moderate,
medium, angular blocky with sphenoids and prominent slickensides
close enough to intersect at 450; firm, sticky and plastic; few,
very fine roots between peds; common, fine to very fine pores;
few cracks; 2 to 5 mm irregular lime nodules 5 per cent; slightly
effervescent; moderately alkaline (pH 8.2); clear, smooth boundary.

ACk 86-103 cm --- Very dark greyish brown (10YR 2/2 M) graveily
clay; moderate, medium, subangular blocky; friable, slightly sticky
and slightly plastic; common, very fine, discontinuous pores; 10
to 20 per cent lime nodules and soft powdery lime; strongly
effervescent; moderately alkaline (pH 8.3); clear, smooth boundary.

Ck 103-115 cm --- Weathered granodiorite, highly calcareous.

Type Location : 17° 40" N, 78°05' E; village Kadirabad, tehsil Andol,
district Medak, Andhra Pradesh.

Range in charactenistics : The A horizon is 80 to 120 cm thick with
a thin mulch layer at the surface. Its colour is in hue 2.5Y and 10YR, value
3 to 4 and chroma 2. The texture is clay loam to clay. Spehnoids and
intersecting slickensides are commonly observed. Quartz fragments and lime
nodules are present. The ACk horizon is 20 to 25 cm thick with 10 to 20

per cent, lime nodules and powdery lime. It is also clayey.

Geognaphic setting ¢ Kadirabad soils occur on gently sloping plain in Medak
district, Andhra Pradesh at an elevation of about 500 m above MSL. The
climate is semiarid tropical with mean annual temperature of 25.8° C and
mean annual rainfall of 730 mm. The estimated MAST is 26.8° C. The
difference between MSST and MWST is 4.3°C.

Dratnage and permealility ¢ Mocerately well drained with moderately

slow permeability.

Use and vegetation ¢ Cultivated to sorghum, safflower, maize, cotton,

coriander, gram and wheat.



130

Natural vegetation comprises of Acacia spp. and Azadirachta indica.

Distrnilution and extent ¢ Extensive in Medak district, Andhra Pradesh.

Senies proposed All India Soil and Land Use Survey, Regional Centre,

Bangalore.

Intenpretation : Kadirabad soils have favourable air-water relationship
and have high available water holding capacity. They are suited to a variety
of crops. Provision of drainage is necessary for irrigated farming on sustained

basis.

(a) Interpretative grouping

iy Land capability sub-class Ils
i) Irrigability sub-class 2s
iii)  Productivity potential Medium to high

(b) Yield : Based on data from farmers' fields

Crop Yield Mg ha”!
Farmers' practices
Unirrigated Irrigated
Sorghum 1.0 - 2.0 2.0 - 2.5
Maize 0.6 - 0.8 3.0
Wheat 0.6 - 0.8 1.2 - 1.5
Safflower 0.4 - 0.5 -—
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Soil Series : KADIRABAD Classification : Entic Chromustert Analysis at : NBSS &LUP,
: - Regional Centre,
Location : District Medak, Sampling Date : Februabry 3, 1988 Bangalors
Andhra Pradesh 9
Horizon Depth | Size class and particle diameter (mm) Coarse
(cm) Total Sand fragments
Sand Silt Clay Very Coarse |[Medium | Fine Very >2 mm
(2- (0.05- coarse [(1-0.5) [(0.5- (0.25- fine % of
0.05) 0.002; [<0.002) |(2-1) 0.25) 0.1) (0.1- whole
0.05) |soil
<— % of <2 mm >
Ap1 0-2 40.6 22.7 36.7 9.6 7.4 2.6 9.2 4.8 9
Ap2 2-19 39.1 20.6 40.3 8.5 7.4 9.3 9.6 4.3 7
A12 19-38 35.0 20.5 44.5 8.1 1.2 7.1 7.8 4.2 i
A13 38-66 30.3 22.3 47.4 7.9 Gl 67 6.4 3.6 13
Al4 66-86 29.1 22.1 48.8 8.6 5.4 5.8 85:7 3.6 10
ACk 86-103 37.2 19.9 42.9 15:7 6.5 5.9 5.4 3.7 17
Depth QOrganic Carbo- pH
(cm) carbon nate (1:2.5)
CaCO3 | HyO
<2mm
% %
0-2 0.71 2.2 8.0
2-19 0.59 3.0 8.1
19-38 0.48 3.3 8.1
38-66 0.47 3.8 8.1
66-86 0.47 4.4 8.2
86-103 0.40 7.9 8.3
Depth Extractehls hases CEC Ratio
(cm) Ca [ Mg Na K Sum  [NaQAc | CEC
1 __|pH 8.2 | Clay
———————— ¢ mol(p*)kg™! >
0-2 34.4 2.2 0.4 0.7 37.7 40.5 1.10
2-19 37.0 2:1 0.4 0.5 40.0 42.4 1.05
19-38 39.9 31 0.3 0.5 43.8 44.9 1.01
38-66 41.6 3.4 0.4 0.4 45.8 46.7 0.29
66-86 41.9 4.7 0.5 0.5 47.6 47.9 0.98
86-103 33.5 4.5 0.5 0.4 338.9 40.8 0.95

Analysis by : V.A.K. Sarma, P. Krishnan and S.L. Budihal
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26. KAGALGOMB SERIES (TENTATIVE)

Gulbarga (Karnataka)
17" 21'N,76 SI'E

Precipitation, Temperature and Water Balance

The Kagalgomb  series is
member of the very fine, montmorillo-

nitic, isohyperthermic family of Typic

mm oc

Chromusterts. Kagalgomb soils have ,

dark greyish brown to very dark greyish 400 ] . . -30

brown, strongly to very strongly : sl .

, . 300 1 : 20
alkaline, clay A horizons, over dark
. ) _-

yellowish brown to olive brown, strongly 200 - ® \\ /o

to very strongly alkaline, clay AC /’ S £

horizons. 100 { / "o

L - e

Typifying pedon : Kagalgomb clay — T F MAM 7 J A SO0 ND

cultivated

====— 'PHE Precip © e oo Temp,

Ap 0-10 cm - Dark grevish brown (10YR 4/2 D) c!oy, very dark greyish
brown (10YR 3/2 M); weak, fine, subangular blocky; slightly hard,
friable, sticky and plastic; many, coarse and fine roots; cracks
3 to 7 cm wide; 5 per cent lime nodules 3 to 5 mm; slightly
effervescent; strongly alkaline (pH 8.5); clear, smooth boundary.

A12 10-50 cm --- Very dark greyish brown (10YR 3/2 D&M) clay;
moderate, medium, subangular blocky; hard, firm, sticky and plastic;
many, coarse to fine roots inside peds; many, very fine, vertical,
tubular, imped pores; cracks 3 to 5 cm wide; 5 per cent lime
nodules 3 to 5 mm; slightly effervescent; strongly alkaline
(pH 8.6); gradual, smooth boundary.

A13 50-75 cm --- Very dark greyish brown (10YR 3/2 M) clay; strong,
coarse, angular blocky peds with slickensides; very firm, very sticky
and very plastic; common, fine roots inside peds; many, very fine,
discontinuous, vertical, tubular pores; cracks 3 to 5 cm wide;
5 per cent lime noduies 2 to 10 mm; slightly effervescent; strongly
alkaline (pH 8.8); gradusl, wavy boundary.

Al4 75-131 ¢cm -—-—- (v dark greyish brown to dark greyish brown
(10YR 2.5/2 14 clay; strong, coarse, angular blocky peds with
promincnt shckensides and  sphenoids; very firm, very sticky and
verv piastic; iew, very fine roots between peds; many, very fine,

Pedon descri! © group N.K. Barde and H.S. Shankaranarayanaj;

B. Ramesh and C.%. tiarnndranath asociated.  June 18, 1979.
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discontinuous, tubular, imped pores; 5 per cent lime nodules 4
to 10 mm; slightly effervescent; very strongly alkaline (pH 9.3);
gradual, wavy boundary.

AC1 131-172 cm --- Dark vyellowish brown (10YR 4/4 M), about 75%
and dark brown (10YR 3/3 M), about 25%, clay; strong, coarse,
angular blocky peds with slickensides firm, sticky and plastic; few,
very fine roots between peds; many, very fine, discontinuous tubular,
imped pores; 20 to 25 per cent lime nodules 2 to 10 mm; 2 to
3 per cent violet to black manganese nodules 2 to 5 mmj; strongly
effervescent; strongly alkaline (pH 9.0); clear, smooth boundary.

ACZ 172-200 cm --- Olive brown (2.5Y 4/4 M) gravelly clay; strong,
coarse, angular blocky peds with slickensides; firm, sticky and
plastic; few, very fine roots between peds; many, very fine,
discontinuous, tubular, imped pores; 20 to 25 per cent lime nodules
3 to 5 mm; strongly effervescent; very strongly alkaline (pH 9.3).

Type Location : 16°35' N, 76°50' E; village Sirwal, tehsil Shahapur, district

Gulbarga, Karnataka.

Range: in charactenistics ¢ The A horizon is 100 to 150 cm thick. Its
colour is in hue 10YR, value 3 to 4 and chroma 2 to 4. The texture is
clayey. Slickensides and sphenoids are prominent. Lime and manganese
nodules are present. The AC horizon is 70 to 100 cm thick. Its colour is

in hue 2.5Y and 10YR, value 3 to 4 and chroma 3 ic <. It is also clayey.

Geographic setting : Kagalgomb soils are formed in old alluvium of
limestone origin on nearly level to very gently sloping interfluve in Gulbarga
district of Karnataka at an eievation of 450 to 500 m above MSL. The
climate is semi-arid tropical with mean annual temperature of 27.90(3 and
mean annual rainfall of 760 mm. The estimated MAST s 28.9° C.  The
difference between MSST and MWST is 36T

Drainage and penmealility ¢ Moaerately well drained with slow permeability.

lUse and vegetation ¢ Cultivated to  sorghum, cotton, safflower and

pigeon pea.
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Natural vegetation comprises of Acacia  4pp.,  Azadirachta  indica,

Prosopis spp.

Distnibution and extent : Extensive in  Gulbarga district, Karnataka.

Senies proposed ¢ State Soil Survey Organization, Department of Agriculture,
Karnataka.

Intenpretation : Kagalgomb soils are highly clayey and pose problems
due to slow permeability and sodic subsoils. The available moisture capacity
is high. Initial moisture intake rate during early monsoon is favourable for
moisture storage. Even on gently sloping lands the soils are susceptible to
erosion. Sorghum, cotton, safflower and pigeon pea are the common rainfed
crops raised on these soils. Provision of drainage is essential for irrigated

farming.

(a) Intenpretative grouping

i) Land capability sub-class Ills
ii)  Irrigability sub-class 3s
iii) Productivity potential Medium

(b) Yietd : Based on data from farmers' fields

Crop Yield Mg ha™!

Farmers' practice Improved practices
Sorghum 0.6 - 0.8 1.4 - 1.6
Cotton 0.2 - 0.3 1.0 - 1.1
Safflower 0.3 - 0.4 - 0.7 - 0.8
Pigeon pea 0.5 - 0.7 1.2 - 1.4
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Soi! Series : KAGALGOMB Classification : Typic Chromustert Analysis at : NBSS & LUP,
Location : District Gulbarga, ~ Sampling Date : June 18, 1979 g:g";rl‘gr'ece””e’
Karnataka 9
Horizon Depth | Size class and particle diameter (mm) Coarse
(cm) i Total Sand frag-
Sand Silt Clay Very |Coarse |Medium | Fine Very irents
(2- (0.05- | ( coarse [(1-0.5) [(0.5- (0.25- | fine >2 mm
0.05) 0.002) [£0.002) | (2-1) 0.25) 0.1) (0.1- %% of
0.05) whole
3 % of < 2 mm ->{s0il
{Ap 0-10 9.4 38.6 52.0 0.9 1.2 13 3.4 2.6 2
A12 10-50 8.2 34.5 573 1.3 =l 12 el 2.9 3
A13 50-75 9.2 231 67.7 1.8 1.1 12 2.8 2.3 5
Al4 75-131 8.9 23.7 67.4 245 1.3 1l 2.1 1.9 2
AC1 13i-172 8.6 22.6 68.8 2.1 1.2 1%51] 2.2 2.0 2
AC2 172 -200 9.2 19.0 71.8 3.1 1.4 1s1 1.8 1.8 15
Depth Organic Carbo- | pH Water Retention
(cm) carhon nate (1:2.5) |33 kPa [1500
as H20 kPa
CaCOgqy
<2 mm
% % % %
0-10 0.63 5.7 8.5 3247 132
10-50 0.66 5.0 8.6 31.9 12.0
50-75 0.65 6.3 8.8 33.2 17.0
75-131 0.48 8.0 9.3 331 16.9
131-172 0.46 8.0 9.0 34.0 17.2
172-200 0.24 9.0 9.3 35.2 18.0
Depth Extractable bases CEC |Exchan- Ratios to clay
(cm) Ca Mg Na K Sum NaOAc |geable | CEC {1500 kPa
pH 8.2 |sadium [NaOAc | water
———————— (el (D*)kg'1 —> %
4 i
0-10 53.8 13.4 2.6 0.8 70.6 67.6 4 1.30 0:25
10-50 52.3 14.1 4.3 0.6 JA'3 67.0 6 147 0.21
50-75 43.8 16.9 8.5 0.6 69.8 66.4 13 0.98 0.25
75-131 36.6 19.4 12.8 (0Th 69.5 66.4 19 0.99 0.25
131-172 39.5 175 10.8 0.7 68.5 67.0 16 0.97 0.25
172-200 28.7 20.6 14.7 0.7 64.7 60.1 24 0.84 0.25

Analysed by : V.A.K. Sarma, P. Krishnana and S.L. Budihal
VWater Retention by : T. Satyanarayana
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27. RAICHUR SERIES (ESTABLISHED)

The
of the

isohyperthermic family of Entic
Pellusterts.

grey to

alkaline,

lithologically  discontinuous sandy C C

horizons.

Typifying pedon ¢ Raichur clay  — /

cultivated

Ap

A12

A13

A14

very fine, montmorillonitic,

very dark grey, moderately
clay A horizons, overlying 400j .

Raichur series is a member
Rgichur (Karnataka)
16 12' N, 77 21'E

Raichur soils have dark
mm
300

2004 S

100 |

Precipitation,Temperature and Water Balance

%

130

+20

0-12 om - Dark grey TFMAmsdASanD

(10YR 4/1 D) clay, very

dark grey (10YR 3/1 M); ———— PE ——— Precip s+
moderate medium, sub-

angular blocky; hard, firm, sticky and plastic; many, coarse and
fine roots inside peds; cracks more than 2 cm wide; few, quartz
fragments and lime nodules to 2 mm; slightly effervescent;
moderately alkaline (pH 8.0); clear, smooth boundary.

12-60 cm --- Very dark grey to dark grey (10YR 3.5/1 M) clay;
moderate, medium, subangular blocky structure with partially
developed sphenoids; firm, sticky and plastic; common, fine roots;
many, fine, discontinuous, oblique, open, tubular imped pores; cracks
1 cm wide; few, quartz fragments 1 to 2 mm; slightly effervescent;
moderately alkaline (pH 8.0); clear, smooth boundary.

60-112 cm --- Very dark grey to dark grey (10YR 3.5/1 M) clay;
prominent intersecting slickensides 10 cm across forming sphenoids
that break into strong medium to coarse, angular blocky peds;
very firm, very sticky and very plastic; few, very fine roots; many,
fine, discontinuous, ohlique, open, tubular, imped pores; few,
irregular lime nodules and quartz fragments 3 to 5 mm; slightly
effervescent; moderately alkaline (pH 8.0); clear, smooth boundary.

112-150 cm --- Very dark grey to dark grey (10YR 3.5/1 M) clay;
prominent intersecting slickensides 20 cm across forming sphenoids

Pedon described by the core group M.A. Mirajkar, N.K. Barde and H.S.
Shankaranarayana; C.S. Harindranath associated. June 17, 1979.

Temp
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that break to strong, coarse, angular blocky peds; very firm, very
sticky and very plastic; few, very fine roots; many, fine,
discontinuous, oblique, tubular, imped pores; moderately alkaline
(pH 8.0); clear, smooth boundary.

11C 150 cm --- Layer of sand with few fine pieces of snail shells.

Type location : 16°12' N, 77°23' E; Regional Research Station (UAS),
Plot No. 17, Raichur, Karnataka.

Range in charactenistics : The A horizon is 110 to 150 cm thick. Its
colour is in hue 10YR, value 3 to 4 and chroma 1. The texture is clayey.
Nearly intersecting slickensides forming sphenoids that break into angular
blocky peds. The A horizon is upderlain by sandy IIC horizon.

Geographic setting : Raichur soils are formed in alluvium on gently sloping
land at an elevation of 350 to 400 m above MSL in Raichur district of
Karnataka. The climate is semi-arid tropical with mean annual temperature
of 27.8°C and mean annual rainfall of 750 mm. The estimated MAST is
28.8°C. The difference between MSST and MWST is 1.7°C.

Geognaphically associated s04ls ¢ Raichur soils are associated with
Rampur and Agsihole soils which belong to Lithic Ustropents and Typic
Haplustalfs, respectively.

Drainage and penmeal.ility : Moaerately well drained with slow permeability.

Use and vegetation : Cultivated to cotton, sorghum, bengal gram, safflower

and wheat.
Natural vegetation comprises of Acacia spp. and Azad.irachta indica.
Distrilution and extent : Extensive in Raichur district, Karnataka.

Senies proposed ¢ University of Agricultural Sciences, Bangalore.
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Intenpnetation ¢ Raichur soils are suitable for a variety of climatically

adapted crops like cotton, sorghum, safflower, bengal gram and wheat.

(a) Intenpretative grouping

i) Land capability sub-class Ils
ii)  Irrigability sub-class 3s
iii) Productivity potential Medium to high
(b) Yield : Based on data from farmers' fields and the research station.
Crop Yield Mg ha™!
(under protective irrigation)
Farmers' practice Improved practices
Pearl millet 1.4 - 1.6 3.0 = 3.2
Sorghum 1.8 - 2.0 4.0 - 5.0
Bengal gram 0.7 - 0.8 1.8 - 2.0
Cotton 1.0 - 1.2 2.0 - 2.5
Wheat 1.2 - 1.5 25 =310
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Soil Series : RAICHUR Classification : Entic Pellustert Analysis at : NBSS & LUP,
Location : District Raichur, Sampling Date : June 17, 1979 Regional Centre,
=veation Bangalore
Karnataka
Horizon Depth Size class and particle diameter (mm) Coarse
(cm) Total Sand frag-
Sand Silt Clay Very Coarse |Medium| Fine Very ments
(2- (0.05- coarse |(1-0.5) |(0.5- (0.25- | fine >2 mm
0.05) 0.002) (£0.002) | (2-1) 0.25) 0.1) (0.1- % of
0.05) while
< % of 22 mm | soil
Ap 0-12 5:5 29.9 64.6 0.6 0.9 16l 1.4 15 1
A12 12-60 4.5 30.8 64.7 0.4 0.7 0.8 1% 1.5 il
A13 60-112 4.3 27.5 68.2 0.7 0.8 0.9 0.6 1.3 1
Al4 112-150 4.0 26.7 69.3 0.4 0.6 0.7 1.0 1.3 2
Depth Organic Carbo- pH [Water Retentionl
(cm) carbon nate (1:2.5) {33 kPa [1500kPa
as HyO
<2mm
% % % %
0-12 0.97 3.4 8.0 33.2 16.3
12-60 0.70 33 8.0 32.3 16.2
60-112 0.65 3.4 8.0 34.1 17.0
112-150 0.53 3.4 8.0 35.7 17.2
Depth Extractabie bases CEC Exchan- Ratios to clay
(cm) Ca Mg Na K Sum NaOAc |geable CEC 1500kPa
pH 8.2 [sodium |NaOAc | water
| c moi(ptkg™! > %
0-12 44.5 18.0 1.9 1.4 65.8 71.8 3 1011 0.25
12-60 46.7 16.2 257 0.9 66.5 715 4 1.10 0.25
60-112 46.2 15:5 4.2 1.3 672 71.8 6 1.05 0.25
112-150 47.4 14.1 3.6 17, 66.8 70.7 5 1.02 0.25
Analysis by : V.A.K. Sarma, P. Krishnan and S.L. Budihal

Maorsture Retention by :

T. Satyanarayana
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28. ACHMATTI SERIES (ESTABLISHED)

ngog,Dhurwcr (Karnataka)
1525 N, 75 38'E

Precipitation,Temperature and Water Balance

The Achmatti series is a member

of the very fine, montmorillonitic,

isohyperthermic family of Typic mm o,
Pellusterts. Achmatti soils” have very

400 o b L30
dark grey to dark grey, moderately ‘
to strongly alkaline, clayey, A horizons, 340 | ’ ) 20
and dark greyish brown, moderately
to strongly alkaline, clayey AC 200 1 _ 10

~—=""N

horizons. g i T

100 { e 1
Typilying pedon :  Achmatti clay -- A
cultivated JF M A M oJ J A é 6 N 15

————— PE ——  Precip « ¢ ¢ o Temp,

Api 0-4 cm --- Dark grey to very dark grey (10YR 3.5/1 D) clay, very

dark grey (10YR 3/1 M); weak, fine, granular; slightly hard, friable,
sticky and plastic; common, very fine and medium roots; 2 per
cent irregularly rounded lime nodules 2 to 10 mm; strongly
effervescent; moderately alkaline (pH 8.3); clear, smooth boundary.

Ap2 4-22 cm --- Very dark grey (10YR 3/1 M) clay; moderate, medium,
subangular blocky and granular; firm, sticky and plastic; few,
medium roots inside peds; few, very fine, discontinuous, vertical,
simple, tubular, imped pores; cracks 3 cm wide; 5 per cent
irregularly rounded lime nodules 2 to 10 mm; strongly effervescent;
strongly alkaline (pH 8.6); clear, smooth boundary.

A12 0054 cm --- Very dark grey (10YR 3/1 M) clay; intersecting
slickensides breaking into strong, coarse, angular blocky peds; firm,
sticky and plastic; few, very fine roots inside peds; common, Vvery
fine, discontinuous, vertical, simple, tubular, imped pores; cracks
1 to 1.5 cm wide; few, 1 to 3 mm rounded managanese nodules;
and very few 2 to 5 mm lime nodules; strongly effervescent;
strongly alkaline (pH 8.7); gradual, smooth boundary.

A13 54-87 cm --- Very dark grey (10YR 3/1 M) about 60 per cent
and dark greyish brown (10YR 4/2 M) about 40 per cent, clay;

Pedon described by the core group N.K. Barde, H.S. Shankaranarayana and
N.G. Godse; B.V. Venkata Rao, C.S. Harindranath and V. Rajeshwarakar
associated. April 27, 1979.
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coarse intersecting slickensides breaking into strong, coarse, angular
blocky peds; very firm, very sticky and very plastic; few, very
fine roots inside peds; few, very fine, discontinuous, vertical, simple,
tubular, imped pores; cracks 1 cm wide; few, 2 mm lime
concretions; strongly effervescent; Strongly alkaline (pH 8.8);
gradual, irregular boundary.

ACK1 87-152 cm --- Dark greyish brown (10YR 4/2 M about 70 per cent)
and dark grey (10YR 4/1 M about 30 per cent) clay; coarse inter-
secting slickensides breaking to strong, coarse, angular blocky peds;
firm, sticky and plastic; few, very fine roots; few, very fine,
discontinuous, vertical, simple, open, tubular pores; cracks less
than 1 cm wide; 7 per cent lime nodules 10 to 20 mm violent-
ly effervescent; strongly alkaline (pH 8.9); gradual, irregular
boundary.

ACk?2 162-170 cm --- Very dark grey (10YR 3/1 M) clay; weak, coarse,
angular blocky with slickensides forming sphenoids; firm, sticky
and plastic; cracks less than 1 cm wide; 10 per cent lime and
managanese nodules 1 to 5 mm; violently effervescent; moderately
alkaline (pH 8.4).

Type Location : 15° 39 N, 75° 20" E; village Gobbargumpi, taluk Navalgund,

district Dharwad, Karnataka.

Range in charactenistics : The A horizon is 100 to 125 cm thick. Its
colour is in hue 10YR, value 3 to 4 and chroma 1 to 1.5. Its texture is
clay. The subsoil has prominent intersecting slickensides and well developed
shpenoids. 2 to 5 cm wide cracks extend deep into the profile. The ACk

horizon is also clayey and has 7 to 10 per cent lime nodules.

Competing senies and thein differnentice : Hirekumbi series has distinct

pale yellowish brown mottles below 60 cm. It is also a Typic Pellusterts.

Geographic setting ¢ Achmatti soils are formed in mixed - alluvium on
very gently sloping basin at an elevation'of_ about 600 m above MSL in
Dharwad district of Karnataka. The climate is semiarid tropical with mean
annual temperature of 25.7OC and mean. annual rainfall of 660 .mm. The
estimated MAST is 26.7O C. The difference between MSST and MWST s
0.8°C. ‘
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Geognaphically associated s0ils : Achmatti soils are associated with
Hirekumbi and Hanchinal series which belong to Typic Pellusterts and Typic

Chromusterts, respectively.
Drainage and penmealility :  Imperfectly drained with slow permeability.
Use and vegetation : Cultivated to cotton, sorghum, safflower and wheat
under rainfed conditions.

Natural vegetation comprises of Acacia  sppe, Prosopis spp.  and
Azadinachta spp.

Distrilution and extent : Extensive in Dharwad district of Karnataka.

Senies proposed ¢ State Soil Survey Organization, Department of

Agriculture, Karnataka.

Intenpretation : Soils of Achmatti series are highly clayey and pose
problems due to cracking, slow permeability and sodic subsoil. The soils
are susceptible to erosion. They are suitable for crops like sorghum, cotton,
safflower and wheat. They are not suited for paddy. The soils are not

recommended for perennial irrigation due to sodic condition in the subsoil.

(a) Interpretative grouping

i) Land capability sub-class IIs
i) Irrigability sub-class 4d
iii) Productivity potential Medium to high
(b) Yiedd : Based on data from farmers' fields
Crop Yield Mg ha!
Farmers' practice Improved practices
Rainfed Irrigated Irrigated
Hybrid sorghum 2.0 3.0 5.0
Bengal gram 0.7 1.0 2.5
Safflower 0.7 1.2 2.3
Maize 142 2.6 4.0
Cotton --- 15 2.7
Wheat 0.7 1.5 2.2
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Soil Series : ACHMATTI Classification : Typic Pellustert Analysis at : NBSS & LUP,

Location : District Dharwar, Sampling Date : April 27, 1979 geg|orl1al Centre,
Karnataka gnoaiore
Horizon Depth Size class and particle diameter (mm) Coarse
(cm) Total Sand frag-
Sand Silt Clay Very |Coarse [Medium| Fine Very ments
(2- (0.05- |( coarse [(1-0.5) |[(0.5- (0.25- | fine >2 mm
0.05) 0.002) [£0.002) | (2-1) 0.25) 0.1) (0.1- % of
| 0.05) whole
< % of £ 2 mm | soil
Ap1 0-4 23.5 21.9 54.6 3.5 3.8 4.8 7.0 4.4 12
Ap2 4-22 22.3 19.1 58.6 2.8 3.4 5.0 7.6 3:5 12
Al2 22-54 13:2 18.8 68.0 2,5 2.3 2.4 3.5 2.5 5
A13 54-87 9.8 20.7 69.5 1.4 17 1.8 2.6 2.3 8
ACK1 87-152 9.8 20.1 70.1 1=t 1.6 1.7 2.6 2.2 13
ACK2 152-170 10.0 19.7 70.3 1.5 2.0 1.7 2.6 2:2 9
Depth  ‘|Organic Carbo- | pH E.Cs Water Retention
(cm) carbon nate (1:2.5) |(1:2.5) [33kPa |1500kPa
as Hy0 H,0
CaCO3
<2 mm
% % asm=t | 9 %
0-4 1.25 16.2 8.3 0.2 33.8 13.6
4-22 1.21 13.6 8.6 0.2 35:1 14.6
22-54 1.27 12.8 8.7 1.1 35.7 17.2
54-87 © 0.78 15.2 8.8 0.4 35.9 17.3
'87-152 0.71 15.0 8.9 0.5 36.0 17.5
1562-170 | '"'0.48 187 Y 84 3.3 36.1 17.4
Depth Extractable bases CEC Exchan-| Base Ratios to clay
(cm) Ca Mg _Na K Sum NaOAc |geable [satura- | CEC 1500 kPa
pH 8.2 [sodium |[tion Na OAc | water
mol(p*)kg~! % N‘Z/ L
0
0-4 48.5 12.6 2.4 1.1 64.6 59.4 4 100 1.09 0.25
4-22 47.7 14.3 4.2 0.7 66.9 60.5 7 100 1.03 0.25
22-54 46.3 22.1 10.0 0.7 79.1 71:5. 14 100 1.05 0.25
54-87 37.7 24.5 1123 0.7 74.2 67.4 17 100 0.97 0.25
87-152 36.3 25.2 18:1 0.7 153 66.1 20 100 0.94 0.25
152-170 37.6 27.9 18.3 0.9 84.7 66.7 27 100 0.95 0.25

Analysed by V.A.K. Sarma, P. Krishnan and S.L. Budihal
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29.

The Hugaluru series- is a member

of the fine, montmorillonitic, isohyper-

thermic family of Typic Chromusterts.

HUGALURU SERIES (ESTABLISHED)

Gadag,Dharwar(Karnataka)
IS 25'N, 75 38'E

Precipitation, Temperature and Water Bala

nce
o

mm c

Hugaluru soils have very dark greyish

brown to very dark grey, moderately 400 .t 30

to strongly alkaline, clay loam to LI

3004 120
clay A horizons over Ck horizons.
200+ - O
Typifying pedon Hugaluru sifty /’—- Nar
& S

clay loam — cultivated 004~ ~=el0

Ap 0-18 cm --- Very dark T R -

) J AMGIJJ ASOND
greyish brown (10YR 3/2 D b
&M) silty . clay loam;  ————- PE Precip o o o eTemp,
moderate, medium subangular
blocky; slightly hard, friable, sticky and plastic; many, fine and
very fine roots; few, lime nodules; slightly effervescent; moderately
alkaline (pH 8.2); clear, smooth boundary.

A12 18-53 cm --- Very dark greyish brown (10YR 3/2 D&M) silty clay
loam; moderate, coarse, angular blocky; hard, firm, sticky and
plastic; few roots; 1 to 2 per cent irregular shaped lime nodules
2 to 3 mm; strungly effervescent; strongly alkaline (pH 8.9); clear,
smooth boundary.

A13 53-91 cm --- Very dark grey (1LY 3/1 D&M) silty clay; strong,
coarse, angular blocky with p.oininent intersecting slickensides;
hard, firm, sticky and plastic; few 12ots; 2 to 3 per cent irregular
shaped lime nodules 2 to 3 mm; strongly effervescent; strongly
alkaline (pH 9.0); diffuse, smooth boundary.

Al4 91-183 cm --—- Very dark grey (10YR 3/1 D&M) silty clay; strong,
coarse, angular blocky with slickensides; extremely hard, very firm,
very sticky ‘and plastic; 3 to 5 per cent lime nodules 2 to 3 mn;
strongly effervescent; strongly alkaline(pH 9.0);clear,smooth boundary

Ck 183+ cm --- Weathered chlorite schist with abundant lime

concretions.
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Type Location : 14°15' N, 75°38' E; about 1.5 km north of Guttal village of
Guttal-Belvigi road in Haveri taluk, Dharwad district, Karnataka.

Range in charactenistics : The thickness of the regolith is more than
150 cm. The Ap horizon is 13 to 20 cm thick and its colour is in hue 10YR,
value 3 and chroma 2. The texture of the Ap horizon ranges from clay
‘loam to silty clay loam. The thickness of A12 horizon varies from 17 to
71 cm. The A12 horizon has the same colour and clay loam to clay texture.
The content of lime concretions vary from 2 to 10 per cent. The A13 and
A14 horizons are 48 to 130 cm thick and have very dark grey colour in hue
10YR, value 3 and chroma 1. The texture of A13 and A14 horizons ranges
from silty clay to clay. Weathered chlorite schist with abundant lime nodules

are found in Ck horizon.

Competing senies and thein diffenentice : Teligi  soils are comparable
to Hugaluru soils, except for the colour and parent material. They have
black to very dark grey colour and are formed on calcic gneiss. "Teligi soils

belong to Typic Pellusterts.

Geographic setting : Hugaluru soils are formed on weathered chlorite
“schist on very gently to gently sloping plain at an elevation of 500 to 550
m above MSL in Bellary and Dharwad districts, Karnataka. The climate is
semiarid tropical with mean annual temperature of 25°C and mean annual
rainfall of 800 to 850 mm. The estimated MAST is 26.5°C. MSST is 25.4° C
and MWST is 25.1°C.

Geographically associated s0ils ¢ Hugaluru soils are associated  with
Virapuram and Angur soils. Virapuram series is a clayey - skeletal Typid

Ustropepts whereas Angur series is fine-loamy Typic Ustropepts.

Dragnage and penmeafility : Moderately well drained with moderate

permeability.

Use and vegetation : These soils are mainly used for cultivation of

sorghum, pearl millet, cotton and safflower.
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Natural vegetation comprises of Acacia spp., Calotropis gigantea
and Azadirachta indica.

Distrilution and extent : Extensive (about 75,000 ha) in Bellary and

Dharwad districts, Karnataka.

Senies proposed : National Bureau of Soil Survey and Land Use Planning,

Regional Centre, Bangalore.

Interpretation : Hugaluru soils are moderately well drained and moderately
permeable. In periods of moderate to excessive rainfall, the sticky and plastic
nature of the soils may pose problems for tillage operations. Available
moisture capacity of the soils is high. Runoff, erosion, wetness or water
logging are common due to heavy texture. Measures to conserve soils and
check runoff are necessary. Hugaluru soils are occasionally affected by

sodicity.

Protection from stagnation effect through surface and internal drainage
is necessary. Dry sowing of crops may be necessary to avoid problems of

wetness.

These soils are used for cotton, sorghum and safflower and the yiélds
are fairly high. The management problems associated with these soils include
drainage, susceptibility to erosion and wetness or waterlogging. Suitable crop
rotation and addition of organic manures as basal dose will improve structure,
tilth and permeability of the soils. Use of improved culturable practices,

improved seeds and surface drainage have to be adopted.

Interpnetative grouping

i) Land capabitity sub-class lls
i) Irrigability sub-class 2d
iii) Productivity potential High

Note : The soil texture is based on International particle size classification.
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Soil Series HUGALURU Classification Typic Chromustert
Location District Dharwad, Analysis at NBSS & LUP, -
Karnataka Regional Centre,
Bangalore
Horizon Depth Size class and particle diameter (mm) Coarse
(cm) Coarse Fine Silt Clay fragments
sand sand (0.02-0.002) | (<.2.002) | >2 mm
(2.0-0.2) (0.2-0.02) % of
% of < 2mm <! wholesoil
Ap 0-18 6.7 21.1 40.3 31.9 8
Al12 18-53 8.4 12.3 47.4 31.9 9
A13 53-91 8.7 19.1 28.9 43.3 4
Al4 91-183 2.6 19.0 315 46.9 8
Depth Crganic pH
(cm) carbon (132.5)
% H20
0-18 0.6 8.2
18-53 0.7 8.9
53-91 0.6 9.0
91-183 0.6 9.0




30. HUNGUND SERIES (ESTABLISHED)
Gadag,Dharwar (Karnataka)
° L} °
The Hungund series is a member I525 N, 75 38'E
of very fine, montmorillonitic, Precipitation,Temperature and Water Balance
mm

isohyperthermic family of Typic

Chromusterts. Hungund  soils have 400 L0 e

very dark greyish brown, strongly W Yow s o8 2,

01 )

alkaline, clayey A horizons over light 0

grey and light yellowish brown, very _—

strongly alkaline Ck horizons. ,/‘"——\_

100 {7 I

Typifying pedon : Hungund clay loam / :

= GUHINGTR TFMAMII AS OND

Ap 0-9 cm --- Very dark greyish ~ ——=—~ PE Precip « o « » Temp,
brown (10YR 3/2 M) clay
loam, fine to very fine, granular; friable sticky and plastic; many,
fine and coarse roots; 2 to 6 cm wide cracks; 10 per cent irregular
lime nodules of -2 to 10 mm; strongly effervescent; 15 per cent
chlorite-schist and banded ferruginous quartzite fragments of 10
to 75 mm; strongly alkaline (pH 8.7); clear, smooth boundary.

A12 9-28 cm --- Very dark greyish brown (10YR 3/2 M) clay; strong,
medium to coarse, subangular blocky with few,angular blocky peds;
firm, sticky and plastic; few, fine to coarse roots; many, very
fine, discontinuous imped pores; 2 to 4 cm wide cracks; 5 to
10 per cent rounded to irregular lime nodules of 2 to 10 mm;
strongly effervescent; 5 per cent quartz gravel of 10 to 20 mm;
strongly alkaline (pH 8.7); clear, smooth boundary.

A13 28-44 cm --- Very dark greyish brown {(10YR 3/2 M) clay; strong,
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coarse, angular blocky with small sphenoids; extremely firm, very
sticky and plastic; many, fine and very fine roots between peds;
many, fine discontinuous imped pores; 2 to 4 cm wide cracks;
5 to 10 per cent iron-manganese nodules and rounded to irregular
lime nodules of 2 to'5 mm; strongly effervescent; 5 per cent quartz
fragments of 10 to 30 mmj; strongly alkaline (pH 8.8); gradual,
wavy boundary.

Pedon described by the core group M.A. Mirajkar, N.K. Barde and H.S.
Shankaranarayana; C.S. Harindranath associated. June 22, 1979.

%

30

20
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Al4 44-70 cm --- Very dark greyish brown (10YR 3/2 M) gravelly clay;
strong, coarse, angular blocky with prominent sphenoids and inter-
secting slickensides about 8 cm across; extremely firm, very sticky
and plastic; few, very fine roots inside peds; many, very fine ,
discontinuous, vertical, tubular pores; 2 to 4 cm wide cracks; 5
to 10 per cent iron-manganese nodules and rounded to irregular
lime nodules of 2 to 5 mm; strongly effervescent; strongly alkaline
(pH 8.9); gradual, smooth boundary.

ACk 70-81 cm --- Very dark greyish brown (10YR 3/2 M) about 75
per cent and dark yellowish brown (10YR 4/4 M) about 25 per
cent, gravelly clay; strong, medium to coarse, angular blocky with
pressure faces; firm, sticky and plastic; very fine roots inside peds;
many, very fine, discontinuous, vertical, tubular, imped pores; 50 to
60 per cent iron-manganese nodules and subrounded to rounded
irregular lime nodules of 10 to 20 mm; violently effervescent;
strongly alkaline (pH 8.9); gradual, smooth boundary.

Ck 81-133 cm --- Light grey and dark greyish brown (10YR 7/2, 4/4),
weathered chlorite-schist with lime nodules.

Type Location : 14°38' N, 75°40' E; village and tehsil Ranibennur, district

Dharwad, Karnataka.

Range in characteristics : The A horizon is 65 to 90 cm thick. Its colour
is in hue 10YR, value 2 to 3 and chroma 2 to 3. Texture is clayey. Inter-
secting slickensides and sphenoids are present. Iron-managanese and lime
nodules are also present. The underlying Ck horizon is light grey to yellowish

brown, weathered chlorite-schist with high amount of lime nodules.

Competing senies and thein differentice ¢ Hugaluru series is a very deep

Typic Chromusterts.

Geographic setting ¢ Hungund soils are formed on weathered calcareous
chlorite schist and occur on gently to very gently sloping middle pediment
in Bijapur and Dharwad districts of ‘arnataka at an elevation of 550 to 600
m above MSL. The climate is semiarid tropical with mean annual temperature
of 25.7°C and mean annual rainfall of 660 mm. The estimated MAST is
27.7°C. The difference between MSST and MWST is 0.8°C.
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Geographically associated s0ifs ¢ Hungund soils are associated with
Hugalury Soils which belong to Typic Chromusterts.

Druwinage and penmeabifity ¢ Moderately  well drained with moderately
slow. permeability.

Use and vegetation : Cultivated to: rainfed sorghum, cotton and chillies.

Natural vegetation consists of Acacia 4pp.,  Azadinachta indica and
local grasses. -

Distnibution and extent : Extensive in parts of Bijapur and Dharwad
districts :of Karnataka.

Senies proposed ¢ National Bureau of Soil Survey and Land Use Planning,
Regional Centre, Bangalore.

Interpretation ¢ Hungund soils are - agriculturally important. Available
water holding capacity is high. Initial water intake during. early monsoon
is favourable for moisture storage. Soils are susceptible to erosion. The

subsoils have tendency to become sodic.
Intenrpretative grouping
i) Land capability sub-class e

ii)  Irrigability sub-class 3s
iii)  Productivity potential Medium to high
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Soil Series : HUNGUND Classification : Typic Chromustert Analysis at : NBSS & LUP,
s = ; . Regional Centre,
Location : District Dharwad, Sampling Date : June 22, 1979 Bangalore
Karnataka
Horizon Depth Size class and particle diameter (mm) lCoarse
(cm) Total Sand frag-
Sand Silt Clay Very |Coarse [Medium | Fine Very ments
(2- (0.05- | ( coarse |(1-0.5) (0.5- (0.25- | fine >2-mm
0.05) 0.002) [€0.002) | (2-1) 0.25) 0.1) (0.1- % of
0.05) whole
< % of £ 2 mm —>|50il
Ap 0-9 26.7 38.1 35.2 7.0 2.0 2.2 8.1 7.4 12
A12 9-28 23.2 17.8 59.0 5.6 2.3 2.1 T2 6.0 9
A13 28-44 19.1 1175 63.4 4.8 2.2 17 551 5.3 14
Al4 44-70 18.1 16.8 | 65.1 5.5 1.9 15 4.3 4.9 30
ACk 70-81 18.3 17.9 63.8 8.0 1.8 1.3 3.2 4.0 1
Ck 81-133 39.2 30.4 30.4 22.8 6.1 4.0 3.4 2.9 51
Depth Organic Carbo- | pH
(cm) carbon nate (1:2.5)
as Hy0
CaCOg
<2 mm
% % i
0-9 0.62 10.0 8.7
9-28 0.66 10.0 8.7
28-44 0.63 11.0 8.8
44-70 0.64 10.0 8.9
70-81 0.57 12.0 8.9
81-133 0.20 25.0
Depth Extractable bases CEC Exchan- | Ratio
(cm) Ca Mg Na K Sum NaOAc |[geable | CEC
pH 8.2 [sodium | Clay
“«—————— mol(p*)kg™! %
0-9 42.5 11.3 1.6 0.8 56.2 - -- --
9-28 41.0 12.8 3.2 0.6 57.6 57.2 6 0.97
28-44 38.7 16.2 6.6 0.6 62.1 60.4 1 0.95
44-70 34.3 19.0 8.0 0.6 61.9 60.0 13 0.92
70-81 31.8 19.2 8.9 0.6 60.5 58.1 16 0.91
81-133 12.6 9.4 5.5 0.3 27.8 26.3 21 0.87

Analysed by : V.A.K. Sarma, P. Krishnan and S.L. Budihal
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31. TELIGI SERIES (ESTABLISHED)

Chitradurga (Karnataka)
14 14' N, 76 26'E

The Teligi series is a member

of the fine, montmorillonitic, isohyper- Precipitation, Temperature and Water Balance

thermic family of Typic Pellusterts. ™ %

Teligi soils have er dark ish

eligi soils ve very greyish . e 55

brown to black, strongly to very . R

e o o °

strongly alkaline, clayey A horizons 300*. ¢ e oo
over Ck horizons.

200+ k1o
Typifying pedon : Teligi silty clay P R

, oo 7 e 0
loam = cultivated SRS R
L LA T \J T . v

Ap 0-10 cm --- Very dark MAMIJASOND
grey (10YR 3/1 D&M) silty ---- PE —— Precip *eee Temp
clay loam; weak, medium,
subangular blocky structure;
slightly hard, friable, slightly’ sticky and plastic; many, fine roots;
few, fine, lime nodules: strongly effervescent; strongly alkaline
(pH 8.7); clear, smooth boundary.

A12 10-30 cm --- Black (10YR 2/1 D&M) clay; moderately, medium,
subangular blocky with slickensides; slightly hard, firm, sticky and
plastic; many, fine roots; 8 to 10 per cent lime nodules 2 to 5
mm; strongly effervescent; strongly alkaline (pH 8.7); clear, smooth
boundary

A13 30-97 cm --- Very dark greyish brown (10YR 3/2 D) clay, very
dark grey (10YR 3/1 M); strong, coarse, angular blocky with inter-
secting slick~nsides; hard, firm, sticky and plastic; few roots; 10
12 per cent lime nodules: 5 to 8 mm; strongly effervescent; very
strongly alkaline (pH 9.4); gradual, smooth boundary.

A14 97-122 cm --- Very dark greyish brown (10YR 3/2 D) silty clay
loam, very dark grey (10YR 3/1 M); coarse, strong angular blocky
with intersecting slickensides; hard, firm, sticky and plastic; few
roots; 15 to 18 per cent lime nodules 5 to 8 mm; strongly
effervescent; strongly alkaline (pH 9.0); gradual, smooth boundary.

Ck 122-152 cm --- Weathered calcic gneiss with abundant lime

noduless
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Type Location : 14°31' N, 75°51' E; village Kodihalli on Harihar-Hospet
road, Harihar taluk of Chitradurga district, Karnataka.

Range in charactenistics : The Ap hotizon is 10 to 15 cm thick and
its moist colour is in hue 10YR value 3 and chroma 1. The texture is silty
clay loam to clay loam. The thickness of A12 horizon ranges from 20 to
54- ¢cms The A12 horizon has clay loam to clay texture, and moist colour
in hue 10YR, value 2 to 3 and chroma 1. The A13 horizon is 27 to 56 cm
thick and has moist colour of very dark grey in hue 10YR, value 3 to 4 and
chroma 1. |Its texture is clay. The A14 horizon ranges from 10 to 20 cm
in thickness and has the same colour and texture as A13 with 15 to 20 per
cent lime nodules. 'Ck horizon has weathered calcic gneiss with abundant

lime nodules. These soils develop deep, wide cracks.

Competing senies and thein diffenentice : Hugaluru soils are comparable
to Teligi series but are relatively lighter in colour and formed on chlorite

schist. Hugaluru scils belong to Typic Chromusterts.

Geographic setting : Teligi soils are formed on weathered, calcic gneiss
on very gently sloping plain at an elevation of 500 to 550 m above MSL
in Chitradurga and Dharwad districts of Karnataka. The climate is semiarid
tropical with mean anhiual temperature of 24.500 and mean annual rainfall
of 500 to 550 mm. The estimated MAST is 27°C. The difference MSST
and MWST s less than 5°C.

geogaaphzcc;a@ associated soils : Teligi soils are associated with Itigi
and Koppal soils. Itigi soils are shallow to moderately deep and Koppa! soils
have moist coiour value of 3.5 or more in upper 30 cm depth. Itigi and

Koppal soils belong to Vertic Ustropepts and Entic Pellusterts, respectively.
Drainage and penmealility : Moderately well drained with slow permeability.

Use and vegetation : These soils are mainly used for cultivation of cotton,

sorghum, pigeon pea and tobacco.
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Natural vegetation comprises of Acacia spp., Azadinachta indica and

some xerophytes.

Distrilution and extent ¢ Extensive (about 1,35,000 ha) in Chitradurga
and Dharwad districts, Karnataka.

Senies proposed : National Bureau of Soil Survey and Land Use Planning,

Regional Centre, Bangalore.

Inteapretation ¢ Teligi soils are moderately well " drained and slowly
permeable. In periods of moderate to excessive rainfall the sticky and plastic
nature of the soils pose problems for tillage operations. Available moisture
capacity of the soils is fairly high. The soils are suceptible to runoff, erosion
and waterlogging due to fine textures and slow permeability. Measures to
cohserve soils and water are necessary. Soil salinity and sodicity are

occasional probléems.

These soils are presently cultivated to cotton and sorghum but the yields
are not very satisfactory. For stepping up production, the use of improved
seeds, manures and fertilizers, improved cultural practices and drainage have

"to be adopted.

Interpretative gnouping

i) Land capability sub-class "o
ii)  Irrigability sub-class 2d
iii) Productivity potential Medium

Note : Soil texture is based on International particle size classification.
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Soil Series TELIGI Classification Typic Pellustert
Location District Chitradurga, Analysis at NBSS & LUP,
Karnataka Regional Centre,
Bangalore
Horizon Depth Size class and particle diameter (mm) Coarse
(cm) Coarse Fine Silt Clay fragments
sand sand (0.02- (<0.002) >2 mm
(2.0-0.2) (0.2-0.02) 0.002) % of
% of <2mm _o| Whale
Ap 0-10 13.6 23.5 30.2 32.7 6
A12 10-30 14.4 23.3 22.4 39.9 11
A13 30-97 14.4 19.0 23.1 43.5 11
Al14 97-122 11.5 15.7 35.0 37.8 14
Depth Organic pH
(cm) carbon (1:2.5)
% ‘H20
0-10 0.4 8.7
10-30 0.3 8.7
30-97 0.3 9.4
97-122 0.2 9.0
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32. COIMBATORE SERIES (ESTABLISHED)

The Coimbatore series is

member of the fine, montmorillonitic. II.OO'N,76°58'E

Coimbatore ( Tamil Nadu)

isohyperthermic ~ family ~ of  Vertic = precipitation, Temperature and Water Balance

Ustropepts. Coimbatore soils have mm

greyish brown to dark greyish brown,
strongly alkaline, clayey A horizons, 400 1 ¢« ° o
and very dark greyish brown to dark 300 |

yellowish brown, strongly alkaline,

clayey B horizons, over variegated 200

G
c

130

calcareous,

C horizons. 100 1

Typifying pedon ¢  Coimbatore clay J FMAMJIJIASONTD
— cultivated ——-— PE —— Precip <o+« Temp
Ap 0-15 cm --- Dark.greyish brown (10YR 4/2 D) clay, greyish brown

B2

strongly alkaline, clayey

(10YR 5/2 M); moderate, fine to coarse, granular; loose, friable,
sticky and plastic; few, fine roots inside peds; very few, irregular
lime nodules 2 to 5 mm; slightly effervescent; strongly alkaline
(pH 8.7); clear, smooth boundary.

15-42 cm --- Very dark greyish brown (10YR 3/2 D&M) clay;
strong, coarse, prismatic structure breaking to angular blocky
with prominent pressure faces; very hard, firm, very sticky and

-plastic; few, fine roots inside peds; many, very fine, discontinuous,

B3

exped pores; few, subrounded lime noduels 2 to 10 mm; strongly
effervescent; few, coarse rock fragments; strongly alkaline (pH 8.8);
clear, smooth boundary.

42-75 cm --- Dark vyellowish brown and very dark greyish brown
(10YR 4/4, 3/2 M) clay; moderate, coarse, prismatic and subangular
blocky, friable, sticky and plastic; common, medium and coarse
roots; many, very fine, discontinuous pores; subrounded lime nodules
2 to 10 mm; violently effervescent; few, .rock fragments 1 to 2
mm; strongly alkaline (pH 8.5); clear, wavy boundary.

Pedon described by the core group N.K. Barde, M. Jayaraman and H.S.

Shankarana

rayana; P.S.A. Reddy asociated. July 14, 1979.
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Ck 75-124 cm --- Variegated light vyellowish brown, dark yellowish
brown, brown, very dark greyish brown and white (10YR 6/4, 4/4,
5/3, 3/2, 8/1 M) clay; moderate, coarse, prismatic and subangular
blocky; friable, sticky and plastic; many, fine roots inside peds;
10 per cent subrounded lime nodules 2 to 10 mm; violently
effervescent; strongly alkaline (pH 8.5).

Type Location : 10°00' N, 78°56' E; plot No. 7, Tamil Nadu Agricultural

University farm, Coimbatore, Tamil Nadu.

Range in charactenistics ¢ The thickness of the solum is 70 to 90 cm.
The thickness of the A horizon is 10 to 20 cm. Its colour is in hue 10YR,
value 3 to 5 and chroma 2 to 3. Its texture is clay loam to cléy. Lime
nodules are present. The cambic B horizon is 20 to 30 cm thick. It is darker
in colour than the A horizon and has hue 10YR, value 3 to 4 and chroma
2. Its texture is clay. Peds shdw prominent pressure faces. LIme concretions
are present. The B3 horizon is about 25 to 35 cm thick. Its colour is in
hue 10YR, value 4 to 5 and chroma 2 to 4. It is also clayey and has lime
concretions. The underlying Ck horizon is variegated in colour and is clayey.

The soils crack during dry season.

Geographic setting ¢ Coimbatore soils are formed in alluvium of calcic
gneiss on level to very gently sloping interfiuve plain at an elevation of 375
to 400 m above MSL in Coimbatore district of Tamil Nadu. The climate is
semiarid tropical with mean annug| temperature of 26.5°C and mean annual
rainfall .of 570 mm. The estimated MAST is 27.500. The difference between
MSST and MWST is 0.5°C.

Geographically associated s0ils ¢ Coimbatore soils are associated with

Palathurai and Salem soils which belong to Typic Haplustalfs.

Drainage and permealility : Imperfectly drained with moderately slow

permeability.

Use and vegetation ¢ Cultivated to sorghum, cotton pigeon pea under

rainfed conditions, and rice and surgarcane under irrigation.
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Natural vegetation and comprises of Acacia spp. and Prosopis — spp.

Distnilution and extent ¢ Extensive in Coimbatore, Salem and Dharampuri
districts, Tamil Nadu.

Senies proposed : All India Soil and Land Use Survey, Regional Centre,
Bangalore.

Interpretation : Fine texture and imperfect drainage pose problems.

The soils can be used for all adapted crops. Provision of drainage is necessary
to raise irrigated crops.

Intenpretative grouping
i) Land capability sub-class Ilis

ii) Irrigability sub-class 2d
iii) productivity potential Medium
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Analysed by :

V.A.K. Sarma, P.

Krishnan and S.L. Budihal

Soil Series : COIMBATORE Classification : Vertic Ustropept Analysis at : NBSS & LUP,
Location : District Coimbatore, Sampling Date : July 14, 1979 BRaer?lz?::eCentre.
Tamil Nadu g
Horizon Depth Size class and particle diameter (mm) Coarse
(cm) Total Sand frag-
Sand Silt Clay Very |Coarse [Medium | Fine Very |ments
(2- (0.05- | ( coarse |[(1-0.5) | (0.5- (0.25- | fine |>2 mm
0.05) 0.002) £0.002) | (2-1) 0.25) 0.1) (0.1- |% of
0.05) |whole
- % of £ 2 mm > |s0il
Ap 0-15 40.7 16.3 43.0 1.8 4.4 10.9 17.0 6.6 2
B2 15-42 32.7 16.2 51.1 1.0 3.0 8.3 14.1 6.3 1
B3 42-75 23.6 21.7 54.7 0.8 2.2 5.7 9.6 5.3 1
Ck 75-124 23.1 21.9 55.0 1.1 1.7 5.3 9.3 5.7 5
Depth Organic Carbo- | pH
(cm) carbon nate (1:2.5)
CaCO H,0
£2 mm
% %
0-15 0.35 6.9 8.7
15-42 0.40 9.1 8.8
42-75 0.41 11.7 8.5
75-124 0.31 3.8 8.5
Depth Extractable ‘bases CEC Base Ratio
(cm) Ca Mg J Na ' K l Sum  |NH4OAc| satura-| CEC
tion Clay
2 ¢ ‘mol(p*)kg™! > NH4QAC
0-15 30.8 6.1 1.3 0.9 39.1 39.7 98 0.92
15-42 34.0 7.0 3.7 0.5 45,2 50.0 90 0.98
42-75 36.8 6.7 4.4 0.6 48.5 51.6 94 0.94
75-124 30.5 9.0 4.5 0.6 44.6 46.1 97 0.84
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33. KALATHUR SERIES (ESTABLISHED)

The Kalathur series is a member Tiruchiropul.li ( Tamil Nadu)
of the fine, montmorillonitic, isohyper- 10°46'N,78 43E
thermic family of Udorthentic Precipitation, Temperature and Water Balance
Pellusterts. Kalathur soils have dark mm %
grey, very strongly alkaline, clay o »
- . 4 004 S ® o t30
loam to clayey A horizons and dark o ° .
grey, very strongly alkaline, clayey 300" 20
AC horizons over dark greyish brown, —
7
very strongly alkaline, clayey C 200 P ‘\\ L10
P
horizons. L -=7 S\ -
1001 - L O

Typifying pedon : Kalathur clay loam

— cultivated J%MAMJJ'AS(')N'D

--——- PE

Precip e o °e Temp

Ap 0-14 cm --- Dark grey (10YR 4/1 D) clay loam, dark grey to very
dark grey (10YR 3.5/1 M); strong, coarse, subangular blocky; very
hard, friable, very sticky and very plastic; common, fine roots;
commor, medium, discontinuous, vertical, tubular pores; few, 2
to 3 per cent rounded lime nodules; slightly effervescent; very
strongly alkaline (pH 9.1): clear, smooth boundary.

A12 14-49 cm --- Dark grey (10YR 4/1 D) clay, dark grey to very
dark grey (10YR 3.5/1 M); strong, coarse, subangular blocky with
slickensides; hard, firm, very sticky and very plastic; common,
fine roots inside peds; few, discontinuous. vertical, tubular pores;
2 per cent lime nodules; slightly effervescent; few quartz frag-
ments; very strongly alkaline (pH 9.7); diffuse, smooth boundary.

A13 49-87 cm --- Dark grey (10YR 4/1M) clay; strong, coarse, angular
blocky with prominent intersecting slickensides; firm, very sticky
and very plastic; 3 to 5 per cent lime nodules; slightly effervescent;
few quartz fragments; very strongly alkaline (pH 9.4); clear, smooth
boundary.

AC 87-104 cm --- Dark grey (10YR 4/1 M) clay; strong, coarse, angular
blocky with prominent intersecting slickensides; firm, very sticky
and very plastic; 7 to 10 per cent lime nodules; slightly effervescent;

Pedon described by the core group N.G. Godse, N.K. Barde, M. Jayaraman
and H.S. Shankaranarayana; C.R. Shivaprasad associated. April 17, 1979.
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quartz fragments; very strongly alkaline (pH 9.2); clear, wavy
boundary.

(@ 104-120 cm --- Dark greyish brown (10YR 4/2 M) clay; moderate,
coarse, angular blocky; firm, very sticky and very plastic; 15 per
cent lime nodules; strongly effervescent; quartz fragments; very
strongly alkaline (pH 9.2).

Type Location : 10° 56" N, 78°56' E; about 1 km east of Annappanpettai

near Jambukolam, Papanasam taluk, Thanjavur district, Tamil Nadu.

Range in charactenistics ¢ The A horizon is 80 to 100 cm thick. Its
colour is in hue 1OYR,V value 3 to 4 and chroma 1 to 1.5. |Its texture ranges
from clay loam to clay. Lime nodules are present. The structure is strong,
subangular and angular blocky. Intersecting slickensides are common in the
lower part of the horizon. The C horizon is also in hue 10YR, value 3 to
4 and chroma 2 or less. It is also clayey in texture. The soils develop cracks

during dry season.

Geographic setting : Kalathur soils are formed in alluvium on nearly level
to. very gently sloping Cauvery delta plain in Thanjavur district of Tamil
Nadu at an elevation of 80 m above MSL. The climate is semiarid tropical
with mean annual temperature of 26.8°C and mean annual rainfall of 870
mm. The estimated MAST is 27.8°C. The difference between MSST and
MWST is 3.3°C.

Geographically associated soifs ¢ Kalathur soils are associated with
Adanpur soils which belong to Vertic Ustropepts.

Drainage and penmealility : Moderately well drained with slow to very

slow permeability.

Use and vegetation : Cultivated mainly to rice and occasionally to green

gram and black gram.

Natural vegetation comprises of Acacia spp. and grasses. ———
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Distnibution and extent Extensive

in the Cauvery delta plain, Thanjavur
district, Tamil Nadu.
Senies proposed ¢ State Soil Survey and Land Use Planning Organisation,
Tamil Nadu.
Intenpretation Kalathur soils are important in the delta area. They
are liable to stagnation of

rainy water. The subsoils are sodic and ESP

Adapted crops like rice, green gram and black gram are
Rice is the main crop in sodic phases.

increases with depth.

raised.
Interpretative grouping

i) Land capability sub-class

ii)  Irrigability sub-class
iii)

llis

3s
Productivity potential

Medium
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Soil Series : KALATHUR Classification : Udorthentic Pellustert Analysis at: NBSS & LUP,
: ¢ i . . . Regional Centre,
Location : District Tanjavur, Sampling Date : April 17, 1979 B
- : stel bl Bt ol angalore
Tamil Nadu
Horizon Depth Size class and particle diameter (mm) Coarse
{cm) Total Sand frag-
Sand Silt Clay Very |Coarse | Medium| Fine Very ments
(2- (0.05- | (L@, |coarse |(1-0.5) |(0.5- (0.25- fine >2 mm
0.05) 0.002) 002) | (2-1) 0.25) 0.1) (0.1- % of
0.05 whole
% of £2 mm > [ s0il
Ap ) 0-14 43.4 17.9 38.7 3. 7.8 13.4 13.0 5:5 4
A12 14-49 38.6 16.3 45.1 4.0 7.1 12.0 115 4.4 10
A13 49-87 27.1 16.5 56.4 2.C 5.0 8.7 7.8 3.6 9
AC 87-104 22.6 18.7 58.7 2.0 3.8 6.8 6.4 3.6 11
(o] 104-120 24.1 17.6 58.3 22.6 4.2 71 6.5 3.7 12
Depth Organic Carbo- | pH E:C.
(cm) carbon nate (1:2.5) [(1:2.5)
as H2O Hzo
CaCOs
£2 mm dsm-!
% %
0-14 0.90 8.2 9.1 0.23
14-49 0.29 8.4 9.7 0.46
49-87 0.21 8.5 9.4 0.80
87-104 0.21 9.0 9.2 0.90
104-120 0.11 10.4 9.2 0.97
Depth Extractable bases CEC Exchan-| Ratio
(cm) Ca Mg Na K Sum NaOAc |geable CEC
pH 8.2 [sodium Clay
¢ mol(p*)kg™! > %
0-14 21.1 15.9 2.4 0.4 39.8 38.9 6 1.01
14-49 15.0 17.4 12:3 0.5 45.2 43.9 28 0.97
49-87 9.0 26.2 19.9 0.5 55.6 54.1 37 0.96
87-104 14.3 21.0 25.0 0.5 60.8 57.9 43 0.99
104-120 14.4 19.8 25.5 0.5 60.2 52.8 48 0.91

Analysed by : V.A.K. Sarma, P. Krishnan and S.L. Budihal.
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