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SUMMARY OF RECOMMENDATIONS

1. In conformity with the international standard, a soil
map of India in the scale of 1:1 million is considered necessary
and adequate. (Paragraph 2.1)

2. The comprehensive system of soil classification developed
by USDA should be suitably modified, where necessary, and
adopted and brought in line with the international system (FAQ)
of soil classification. (Paragraph 4.2)

3. Expeditious measures should be taken to prepare the
soil map in 1:1 million scale and to organise additional 170
soil survey parties in accordance with the specific requirements
of the States and the Centre, and to place necessary facilities
at their disposal. Aerial photographs, ‘at least for the non-
sensitive areas, should be made available for accelerating soil
survey work. (Paragraphs 4.3 & 4.4)

4. The All'India Soil and Land Use Survey Organisation
which is at present charged with the training of soil survey per-
sonnel and soil correlation and classification at the national
level, should be appropriately strengthened. An integrated
training course in collaboration with the Indian Photo Inter-
pretation Institute of the Survey of India should be organised.

(Paragraph 4.5)

5. The State Soil Survey Organisations should be strength-
¢ned with properly trained personnel in order to carry out all
new surveys as well as re-surveys on the standard pattern.

(Paragraphs 4.6 & 4.8)
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6. A close liaison between the Central and State Soil Survey
Organisations is imperative. For this purpose, the State Coor-
dination Committees, to wherever formed, should be activised,
and wherever not yet formed, should be constituted as early
as possible, (Paragragh * 4.9)

7. State Coordination Committees should utilize the exi-
sting data on soil survey for land use and crop planning after
due interpretation. (Paragraph 4.9)



INTERIM REPORT
ON
SOIL SURYEY AND SOIL MAP OF INDIA

SecTioN 1

INTRODUCTION

1.1 One of the Terms of Reference given to the National
Commission on Agriculture relates to “Crop Production and
Land and Water Development™ encompassing (i) the various
aspects of soil and water utilisation for production of balanced
and nutritious food crops, commodities of industrial importance
and export potential; (ii) soil and moisture conservation and
measures for sustained soil use at optimum productive level;
and (iii) soils of problematic nature particularly those affected
by salinity, etc. and maeasures for amelioration.  After analysing
the various Terms of Reference and on account of commitment
for submission of interim recommendations on a number of
important aspzcts, the Commission decided to take up the study
of the present status of soil survey in the country and make in-
terim recommendations on the preparation of a scientific in-
ventory of the soil resources of the country to form the basis
of crop planning and intensive agricultural use. The Interim
Report on Fertiliser Distribution of the Commission stressed
the need of soil testing as a guide to an efficient and balanced
use of fertilisers for realising economic crop yields. While
reviewing the soil testing programmes throughout the country,
it became evident that it failed to create the desired impact on
farmers. The ineffectiveness of this developmental programme
could be traced to various deficiencies, of which lack of properly
.prepared soil maps is the most poignant.

1.2 There are four basic conditions which determine opti-
mum yields, namely, (i) balanced supply of plant nutrients, (ii)
adequate moisture in root zone without disturbing air-water
balance, (iii) crop varicties with genetic potential to respond
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to treatments and adaptable to environment, and (iv) plant
protection measures, The first two are related to inherent
properties of the soil and hence the soil must be known in its
proper context to predict the requirements for maintenance
of the nutrient and air-water balance. Further, the occurrence
cf problem soils requires to be located so as to recognise the
basic causes of their deterioration and suggest measures for
amelioration. A scientific knowledge of soils is thus the
pre-requisite in any national development plan. The Commission
therefore attaches utmost importance to theé preparation of a
scientific inventory of the soil resource of the country and to the
mapping of the differentiated soils based on field surveys on
standard pattern. The soil survey data would provide scope
for interpretation of soil properties for varied developmental
purposes including farm and non-farm activities. With rise
in the economic level of the people, soil use will require diver-
sification for which the scientific information on soils will be
essential, '

1.3 The present [nterim Report is the outcome of the thin-
king of the Commission that all developmental programmes
in agriculture will be dependent on the scientific knowledge
of the basic resources , of which soil is an important one.



SecrioN 11

SOIL RESOURCES INVENTORY—NEED AND
OBJECTIVE

2.1 Soil Survey provides the basic data essential for land
use planning and soil resource development. It consists in
studying and recording properties of soil and its environment
in the field and measuring important soil characteristics in the
laboratory. The data so obtained help in recognition of well
defined classificational units and showing their extent on a map
in an appropriate scale. In conformity with the international
standard a soil map of India in the scale 1:1 million is consi-
dered necessary and adequate.

2.2 The present need to intensify and diversify activities
in the fields of agriculture, animal husbandry, forestry, fishery,
horticulture, engineering, urban development, recreation,
etc. calls for priority attention. in respect of soil survey. The
soil survey, and the soil map-based on-it, will not only help assess-
ment of soil potential for agriculture and other ventures, but
will also help in locating problem areas, such as those affected
with erosion, salinity, acidity, alkalinity and waterlogging.
Once such potential and problem areas are identified, detailed
surveys should be conducted with specific objectives in view.
These objectives are related, for instance, to irrigation, drainage,
water and soil conservation, soil reclamation and amelioration,
ete.

2.3 The utility of soil maps may be considerably enhanced
by interpretation of mapped units into capability classes based
on the intensity and type of hazards and measures involved
in land use. The land capability classification is based on : (i)
inherent soil characteristics; (ii) external land features and (iii)
environmental conditions. This will help in separating out
land areas which are suitable for agriculture and other uses
and those that are not so, but can be used for the purposes of
pasture development, horticulture, forestry and recreation.
The use of land based on the above classification will help

5
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the conservation of the soil resource and its continued use without
deterioration. The information furnished by soil surveys could
also be used for engineering interpretation after being supple-
mented with such data as are required for designing various
engineering structures, air fields, roads, etc. It is possible to
achieve optimisation of agricultural production throughout
the country by means of systematic crop planning. A thorough
study of the climate and the soil is urgently needed to delineate
regions which can be made to sustain, under favourable condi-
tions, very high level of production of cereals, tubers, fruits,
fibres, fodder, forests, etc. The necessary basic information on
the right kind of land use for each such region is provided by
soil surveys alone. They should, therefore, be the primary
concern in any developmental works for the overall improve-
ment of agricultural production.

2.4 Productivity grouping based on inhlierent soil proper-
ties reflects the behaviour of soil towards varied inputs, An
integration of soil survey information with soil test data enables
prediction of optimum. preductivity and formulation of fer-
tiliser schedules.

25 On the fundamental side. soil survey provides basic
knowledge on genesis, development, classification and nomen-
clature of soils.



Secrion Hl

PRESENT STATUS OF SOIL SURVEY

3.1 As early as the 16th century, utilitarian classification
of soil was somewhat empirical based on the colour, texture,
lay of land and above all the yield of crops. The scientific
study of the soils of the country was taken up as early as 1898
when four major soil groups, viz., alluvial soil, red soil. black
soil and laterite and lateritic soils were differentiated. With
the initiation of agricultural rescarch in the country, the empha-
sis was on nutrient content of the soil and hence soll fertility.
The Royal Commission on Agriculture recognised the impor-
tance of soil survey and stated : ‘A soil survey would be desir-
able with a view to classifying and mapping these soils by
modern methods. As soil survey of the whole of India on the
lines of the soil survey now in progress in the United States of
America would, however, be a gigantic enterprise we do not
recommend that it should be undertaken at the present time.
At a later period when scientific  knowledge is more widely
diffused and when competent workers can be trained in India
the position may be considered”. The Royal Commission
further suggested that the Counell of Agricultural Research .
should undertake the collation and publication of all the in-
formation in regard to the composition and characteristics of
Indian soils, which was then available. The compilation, as
suggested above, was made under an ICAR scheme and published
in 1953, On the recommendation of the Royal Commission
on Agriculture that seil surveys should only be undertaken
when there was a specific problem to solve or when laboratory
examination of soil was required to interpret information already
on record, a few surveys were taken up in the cinchona growing
tracts, clove growing tracts and sugar factory arecas. The clas-
sification of soils on the basis of the above and other early pro-
file studies often did not have the understanding of the genetic
relationships and soil correlation as is being followed in more
recent soil surveys, Soil profile studies received attention during
1930-40, when soil genesis and development came to be recog-
nised as significant for the purpose of soil classification.

7
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3.2 Pre-irrigation soil surveys were carried out in the va-
rious project areas by the Central Water and Power Commis-
sion and State Departments. The standard soil survey which
is of a comprehensive nature was taken up in the year 1956 when
the All India Soil and Land-Use Survey Organisation was es-
tablished. 1t is designed to furnish data about all important
soil characteristics and associated features for the largest variety
of users. There are various other agencies which carry out
soil surveys for specific purposes and the information collected
in each case is designed to suit a single purpose overlooking,
as it were, the general aspect of soil survey. At present the
following agencies are engaged in soil survey work in the country:

(1) All India Soil and Land Use Survey Organisation
(2) Central Water and Power Commission
(3) Central Arid Zone Research [Institute
(4) Indian Photo Interpretation Institute

(5) State Departments of Agriculiure—Soil Survey and
Soil Conservation Wings and Forest Departments

(6) State Public Works Department (Irrigation)

3.3 The All India Soil and Land Use Survey Organisation
has been carrying out (i) standard soil surveys of reconnaissance
type throughout the country identifying various soils based
on differentiating profile characteristics for correlation and
classification, and mapping the differentiated soil units or their
association in the scale of 1 : 50,000 (or 1”= 1 mile). The
potential and the problem, if any, associated with each of the
soil units are also interpreted, followed by recommendation
for better land use managements; (ii) detailed soil surveys
and mapping of the priority watersheds of the major river valley
projects, mainly for soil conservation purpose, and of some
forest lands for the purpose of land development for rehabili-
tation of refugees, and (iii) detailed soil survey in a number
of research farms to help crop planning.

3.4 The Central Soil Mechanics Research Station of the
Central Water and Power Commission has carried out pre-
irrigation soil surveys on grid pattern in the command areas
of more than 35 irrigation projects of different sizes covering
an extent of 11.6 million hectares in the various States. These
surveys are aimed at delineating lands suitable for irrigated agri-
culture, lands which need to be reclaimed, lands unfit for irri-
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gation and lands which are susceptible to hazards of salinity,
alkalinity and waterlogging.

3.5 ’I:he State Public Works Departments (Irrigation)
have carried out similar pre-irrigation surveys in the command
areas.

3.6 The State Departments of Agriculture and Soil Con-
servation have mainly been concerned with soil surveys for
various developmental programmes like pre- and post-irrigation
surveys in the command areas of both canal and tanks, survey of
waste lands, saline and alkali lands and other problem areas,
surveys of special crop areas and for soil conservation and soil
fertility evaluation. Surveys have also been carried out for
a broad understanding of the soils of the States to help corre-
lation, classification and interpretation. In some of the States,
the Forest Department has also carried out soil surveys in forest
areas for planning afforestation,

3.7 Among the Central  Organisations, the Central Arid
Zone Research Institute has been carrying out integrated soil
surveys in certain specific arid and semi-arid areas. The Indian
Photo Interpretation Institute of the Survey of India at Dehra
Dun also conducts soil surveys in certain project areas where
field training is imparted to the State candidates. In addition,
the Agricultural Colleges and Universities also carry out limited
soil surveys, mostly as a part of the thesis work of students.

3.8 Map 1 shows the areas covered by Soil survey carried
out by the above agencies. A statewise compilation of the
data on the extent of areas covered by soil surveys is presented
in Table |

3.9 The information gathered from the States has been
compiled district-wise and presented in the Tables 2-20. Arcas
covered by the Central Organisation, State Agencies as well
as other agencies under detailed and reconnaissance surveys
have been indicated separately. For ecach State, the areas sur-
veyed, nature of surveys carried out, soil survey reports and
maps published and organisational set up are briefly described
below. ~ The soil maps of the different States are, unfortunately,
not compiled on uniform mapping units. But for a compara-
tive study they should be prepared on a unified pattern. So
far this has been completed by the All India Soil and Land Use
Survey Organisation for the States of Kerala, Tamil Nadu,
Mysore and Andhra Pradesh. The maps (2 and 3) for Mysore
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and Kerala are appended as specimens. The maps for the rest
of the States are being compiled on the same uniform basis.

310 Andhra Pradesh.--The State comprises 20 districts
having a totai geographical area of 27.2 million hectares
(Table 2). Soil surveys in the State have been carried out by
the All India Soil and Land Use Survey Organisation and the
State Department of Agriculture. The surveys carried out by
the State Department of Agricullure are mainly of pre-irrigation
type particularly in the Nagarjunasagar command areas. Re-
connaissance soil surveys have been carried out by the All India
Soil and Land Use Survey Organisation in the districts of Anant-
apur, Cuddapah, Chittoor and Nezllore. No soil survey has
been carried out in the districis of Hyderabad, Medak, Srika-
kulam and East Godavari, The surveys carried out by the
Central Organisation are of reconnaissance and detailed types
and have been carried out in the dry farming region of Rayal-
seema for soil and water conservation, forest areas for rehabili-
tation and some research ~ farms for conducting experiment
on the basis of soil map for soil and watei management, Twenty-
two per cent of the total area of the State has so far been sur-
veyed. No soil survey otganisation for reconnaissance survey
on the standard pattera exists in the State and no Coordination
Committee has also bezn set up for purposes of soil correlation
and classification. The area covered by pre-irrigation  surveys
has also to be correlated and soil boundaries re-examined in
order to facilitate the preparation of soil map of the State.

3.11  Kerala.—The State has got 9 districts covering a total
geographical area of 3.9 million hectares (Table 3). The soil
surveys in the State have been carried out by both the All Iudia
Soil and Land Use Survey Organisation and the State Department
of Soil Conservation. Some surveys have also been conducted
under the TCM Scheme of Soil Fertility and Fertiliser Use,
Soil surveys of reconnaissance and detailed types have been
carried out by the Central organisation in the districts of Can-
nanore. Kottayam, Palghat, Ernakulam and Trivandrum.
The catchment area of Kundah in the Palghat district has been
surveyed both by the Central and the State Soil Survey Organi-
sations, Twentyfive per cent of the total area of the State has
been surveyed so far. The forest areas in some of the hilly tracts
are inaccessible. The terrain difficulty may also hinder the
usual progress of surveys. The State Soil Survey Organisation
functions under the Soil Conservation Department and the staft
is adequately trained. Reconnaissance mapping has been
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dong at  series level. The remaining arcas can be surveyed
by th: existing fizld parties within a reasonable pariod of time.
The work of the State Coordination Commities should be acti-
vised so that the sam: functions more effectively. in respect
of correlation and field checking of soil boundaries to help in
preparation of an accurate soil map of the State.

3.12 Muysore.—Soil surveys have mostly been carried
out by the All India Soil and Land Use Survey Organisation
and the State Department of Agriculture. The latter has con-
ducted surveys in the command areas of the irrigation and power
projects, Areas on a very limited scale have been surveyed
by the Coffee Research Institute for the purpose of identifying
soil problems in the coffee estates. The Revenue Department
has made settlement surveys of cultivated lands. The State
comprises 19 districts covering an area of 19.3 million hectares
and surveys have been carried out in parts of 18 districts except-
ing Hassan covering 5.5 million hectares (Table 4). The soil
surveys carried out by the Central Orgapisation are mainly of
reconnaissance type in the- scale of l+=1 mile and mapping
has been done at series level or associations thereof. The
detailed soil surveys have been carried out inthe Tungabhadra
calchment area in the scale of 8 =1 mile by use of cadastral
base maps and aerial photographs of 1 : 20,000 scale. Soil
surveys have been carried out by the State agency on standard
pattern and are of reconnaissance and detailed types. Twenty-
cight per cent of the area has so fur been covered by various
soil survey agencies. With correlation and field checking of
the soil boundaries, the existing survey data can be utilised to
prepare the soil map of the State. The State Coordination
Committee should function tore effectively for planning fur-

ther surveys and correlating and establishing the differentiated
s0il  series,

3.13 Tamil Nadu.—The State consists of 13 districts co-
vering a total area of 13 million hectares (Table 5). Soil Survey
has beén carried out in the State mostly by the All India Soit
and Land Usc Survey Organisation and the State Department
of Agriculture. Earlier, the surveys conducted by the State
Department were- mainly concerned with the determination of
fertility status of soils. Pre- and post-irrigation surveys
of the sugarcane growing areas were also carried out on a limited
scale. The State Soil Survey Unit is now carrying out reco-
nnaissance soil surveys on the standard pattern. Detailed
soil surveys with land capability classification have been carried
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out by the Central Organisation in catchment areas of Kundah
and others for soil conservation purposes. The maps for re-
connaissance soil survey are in the scale of 1°=1 mile and those
of the detailed soil survey in the scale of 8-=1 mile, which in-
clude land capability classification as well. No soil survey
has so far been taken up in the districts of Kanniyakumari,
Tirunelveli and Ramanathapuram. In the districts of Chingle-
put, Tiruchchirappalli and Madurai very small areas have been
covered by detailed soil survey. Fairly large areas have been
covered by reconnaissance soil surveys in the districts of Coim-
batore, Tanjore, Nilgiris and Salem. In the remaining districts
the area suveyed is relatively small. The area surveyed cons-
titutes about 179 of the total area of the State. The State
Coordination Committee should function more effectively so
that the survey data already available may be used, with rea-
sonable accuracy after due correlation, for the preparation of
a scientific soil map of the State.

3.14 Assam (including Meghalaya)—The State comprises
11 districts covering an ' area of 13.7 million hectares (Table 6),
Very little soil survey has been carried outin the State. However,
the All India Soil and Land Use Survey Organisation has carried
out limited soil surveys in a few selected areas. The State De-
partment of Agriculture has establisheda soil survey unit
only recently but presumably owing to lack of adequate trained
personnel, assistance from the Central Organisation will be re-
quired initially, Reconnaissance soil surveys have been done
in the districts of Darrang, Nowgong and Lakhimpur. Only
3% of the total area of the State has so far been surveyed.
Forest lands are extensive and inaccessible. A State Coordi-
nation Committee should be formed for planning field surveys
on standard pattern and correlating the differentiated soils.

3.15 Orissa.—The State comprises 13 districts covering
a geographical area of 14.8 million hectares (Table 7). Soil
surveys have been carried out in the State mainly by the All
India Soil and Land Use Survey Organisation, Some surveys
of the preand post-irrigation types have also been carried
out by the Central Water and Power Commission in the command
area of Hirakud Dam. The State Soil Survey Organisation
which is equipped with trained personnel has so far conducted
soil survey in limited areas including the waste lands. Reco-
nnaissance soil surveys have been carried out in parts of Sundar-
garh, Koraput and Mayurbhanj districts. Detailed soil sur-
veys are mostly concentrated in the catchment area of Hirakud
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Dam. About 189 of the total area has so far been surveyed.
There is no State Coordination Committee which requires to
be formed early.

3.16 Bihar.—The State has 17 districts covering a total
area of 17.4 million hectares (Table 8 ). Reconnaissance soil
surveys have been completed in the State and the soil maps
have been prepared in the scale 1-=1 mile or 1-=6 miles.
These surveys have been carried out mostly by the State Depart-
ment of Agriculture. All India Soil and Land Use Survey
Organisation has covered only a few small areas. Although
the entire State has been covered by soil survey, the soil series
descriptions need critical scrutiny and correlation. The State
Coordination Committee should function more effectively and
take necessary action in respect of soil correlatiom, classification
and interpretation. It may also be necessary to retraverse
some of the areas for the purpose of checking up soil boundaries.
Since the State has a well established soil survey organisation
with adequate staff, it will be necessary to coordinate the work
of the State Soil Survey Organisation with the Central Organi-
sation. A concentrated effort in correlation and boundary
delineation will help in compilation of the State soil map.

3.17 West Bengal.—The State has 15 districts covering
an area of 9 million hectarcs ' (Table 9). Rapid reconnai-
ssance soil survey has been carried out throughout the State
by the State Department of Agriculture. The purpose of such
surveys was to classify the soils broadly and assess the distri-
bution of soils for efficient agricultural production. 1°=1
mile topographical maps of the Survey of India have been used
as base maps. Six-mile grid has been followed and profiles
of 4-5 feat depth have been examined and described. The soil
survey maps and reports are available for some districts, The
soil maps of the districts of Nadia, Birbhum, Murshidabad
and Bankura have been supplied to the National Atlas Organi-
sation for compilation and incorporation into the district ga-
zetteers. Detailed soil surveys have been carried out by the
All India Soil and Land Use Survey Organisation in the dis-
tricts of Birbhum, Bankura, Purulia, Midnapur and Jalpai-
guri for the purpose of sail classification and irrigation and
land development for refugee rehabilitation. The soil maps
of varying scales from 2"=1 mile to 16"=1 mile with land capa-
bility classes superimpoSed thereon have been made. Soil
surveys have also been carried out by the Central Water and
Power Commission for finding out areas suitable for irrigation

9 NCA/72—3.
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Ninetytwo per cent of the area of the State has thus been sur-
veyed. For the purpose of preparation of soil map of the State
a good amount of correlation work will be necessary. The
State Coordination Committee should be formed early for the
purpose. Retraversing of most of the areas for checking up
soil boundaries has also to be done.

3.18 Gujarar—The State has 17 districts covering 17.5
million hectares (Table 10). Soil surveys have mostly been
carried out by the State Public Works Department (Irrigation),
Engineering Rescarch Institute and the Central Water and
Power Commission. The State Department of Agriculture
conducted some profile studies in the waste lands. The State
Soil Survey Unit is carrying out reconnaissance soil survey and
mapping on the standard pattern. The All India Soil and Land
Use Survey Organisation carried out detailed soil surveys with
land capability classification in the Dhantiwada catchment
area. Under the TCM Project of Soil Fertility and Fertiliser
Use, some soil surveys and mapping have also been carried out.
Thirtysix percent of the total area is covered by soil survey.
It is, however, to be mentioned that the pre-irrigation soil sur-
veys carried out by the Central Water and Power Commission -
do not give morphological description of soil profiles and field
mapping of differentiated soil units. Unless retraversing of
these areas for identification of soils and their correlation and
drawing up of soil boundaries for differentiated soils is
done, very litile use of the Central Water and Power Commi-
ssion data could be made. The State Coordination Commi-
ttee should. function more effectively and pool together the
available data%on soil surveys for correlation.

3.19 Madhya Pradesh.—The State consists of 43 districts
having a geographical area of 44.4 million hectares (Table
11). Soil surveys have been carried out in 32 districts with
partial coverage. Pre-irrigation soil surveys in the command
areas of the various irrigation projects were conducted by the
Central Water and Power Commission. The soil surveys of
Government Farms and pre-irrigation soil surveys in the Chambal
command areas were carried out by the State Department of
Agriculture. The detailed soil surveys in the catchment arcas
of Hirakud falling in the State and the Chambal River Valley
Project were carried out by the All India Soil and Land Use
Survey Organisation. About 129, of the area of the State has
been covered by soil surveys. Forests occupy fairly large
areas in the State. The priority areas for survey are Tawa and
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Narmada Projects. The soil surveys conducted by the State

Department of Agriculture are on the standard pattern and

could be used in the preparation of the soil map of the State

after due correlation and checking up of soil boundaries. The

surveys carried out by the Central Water and Power Commi-

ssion lack in profile description and soil boundary differentia-

tion. It will thus be necessary to retraverse these areas for the .
preparation of soil map of the State. Necessary steps require

to be taken for formation of the State Coordination Commi-

ttee.

3.20 Maharashtra—The State has got 26 districts covering
a geographical area of 30.4 million hectares (Table 12). Soil
surveys have been carried out by different agencies including
the State Department of Agriculture. The State Irrigation and
Power Department has done some pre-irrigation and drainage
surveys in the command areas of a number of irrigation projects.
The All India Soil and Land Use Survey Organisation has ca-
rried out both detailed and recomnaissance surveys in some of
the districts. Reconnaissance soil surveys on the standard
pattern have been carried -out in the " districts of Bhandara,
Yeotmal, Akola, Poona and Ahmednagar. Only 11% of the
total area of the State has so far been surveyed. The State
Coordination Committee should be formed for planning further
surveys and correlation of differentiated soils.

3.21 Haryana—The State comprises 7 districts covering
a geographical area of 4.4 million hectares (Table 13). Soil
surveys in the State have been carried out by the State Depart-
ment of Agriculture, the Irrigation Research Institute at Amrit-
sar and the All India Soil and Land Use Survey Organisation.
No soil survey has been carried out in the districts of Jind and
Rohtak and only a small area has been covered in the Gurgaon
district. The All India Soil and Land Use Survey Organisation
has carried out reconnaissance soil survey in Hissar district.
Fortythree per cent of the total area has been surveyed so far.
Reconnaissance soil surveys carried out by the Central Organisa-
tion are on the standard pattern. For other areas field corre-
lation and checking of soil boundaries by actual traversing
will be necessary, There is no Coordination Committee in the
State and this should be formed early.

3,22 Himachal Pradesh—The State comprises 8 districts
overing a total geographical area of 5.4 million hectares
Table 14). Most of the soil surveys in the State have been
carried out by the All India Soil and Land Use Survey Organi-
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sation. Waste land surveys have been conducted by the State
Department of Agriculture. Detailed soil surveys have been
carricd out by the Central Organisation in the watershed of
the Sutlej river. Only 49 of the area of the State has so far
been surveyed. There are, however, large inaccessible areas
which are either snow covered peaks or forests, Considering
the difficulties- of terrains the State Soil Survey Unit should be
properly organised in sufficient strength. [nitially, the Central
Organisation should render suitable assistance.

3.23  Jammu & Kashmir—The State has a geographical area
of 22.3 million hectares (Table 15). A small area of 21,000
hectares has been covered by reconnaissance survey in Jammu
district. The State has considerable inaccessible forests. Un-
favourable terrain features would also reduce the speed of survey
work. [nitially the Central Organisation has to render nece-
ssary help in the work so that it is of the required standard.

3.24 Punjab—The State consists of 10 districts having a geog-
raphical area of 5 million hectares ' (Table 16). The soil surveys
in the State have been carried out by the State Department of
Agriculture, Irrigation Research Institute at Amritsar and All
India Soil and Land Use Survey Organisation, The surveys
carried out by the Irrigation Research Institute are mainly of pre-
irrigation survey type based on grids. Reconnaissance soil
surveys have been carried out in the districts of Ludhiana,
Patiala, Amritsar, Gurdaspur, Kapurthala, Jullundur, Hoshiar-
pur and Ferozepur. Detailed surveys have been carried out
in selected areas. Fortyeight per cent of the total area has
so far been surveyed. Since the major part of the areas sur-
veyed is of pre-irrigation type and lacks in profile description,
a good deal of retraversing and checking of soil boundaries
followed by correlation would be necessary. The State Coor-
dination Committee should function more effectively for the
above purpose.

3.25 Rajasthan—The State comprises 26 districts covering
a total geographical area of 34.3 million hectares(Table 17).
Most of the surveys in the State have been carried out by the
State Department of Agriculture. The Central Water and Po-
wer Commission has conducted preliminary surveys in the
Rajasthan Canal Project area for assessing the suitability of
land for irrigation. This has been further followed up by de-
tailed soil surveys by the State Soil Survey Organisation. The
All India Soiland Land Use Survey Organisation carried out
detailed soil survey in the Chambal catchment area. The dis-
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tricts of Kota, Pali and Ganganagar have been surveyed more
than once by different agencies. The Central Arid Zone Research
Institute has carried out integrated surveys in Bikaner, Jaisalmer
and Barmer districts. No soil surveys appear to have been
carried out in the districts of Chittorgarh, Churu, Jaipur, Nagore,
Bharatpur and Sikar. Soil surveys of one type or the other
have been carried out in parts of 17 districts. Fortytwo percent
of the total area of the State has been surveyed so far The
Soil Survey Organisation of the State has trained staff and most
of the surveys carried out are of the standard type. The State
Coordination Committee should function more effectively for
proper correlation and coordination of the already available
data, so that these could be profitably utilised for the prepara-
tion of the soil map of the State.

3.26 Utnar Pradesh—The State consists of 54  districts
having a geographical area of 29.5 million hectares (Table 18).
Soil surveys in the State have mostly been carried out by the
Soil Survey Unit under the Agricultural Chemist, which has
been in existence since 1948-49. The All India Soil and Land Use
Survey Organisation has also carried out detailed soil surveys
in limited areas in Jhansi, Dehra Dun and Kanpur, mainly for
soil conservation work. = Information on soiis of the sugarcane
growing areas has been compiled by the State Department of
Agriculture. Qut of 54 districts reconnaissance soil survey
has been completed in 27 districts. Within the districts certain
tehsils have also been surveyed in detail for delineation of soil
types in order to facilitate agronomic experiments. Apart
from these, soil surveys have been conducted in large wsar blocks
and waste lands. Thirtyfive per cent of the total area of the
State has been covered so far by soil survey. Quite a large
volume of data pertaining to soil profile description and analysis
are available with the State Soil Survey Organisation, With
proper correlation of soils mapped and field checking of soil
boundaries, the soil maps prepared for the various districts
can be finalised and compiled. Coordination of work between
the Central and State Soil Survey Organisations will help speedy
correlation and completion of the soil map of the State for
which the State Coordination Committee should be set up.

3.27 Union Territories and Newly Formed States—Some
soil surveys have begn carried out in the States of Tripura and
Goa by the All India Soil and Land Use Survey Organisation
(Tables 19 and 20). Some exploratory soil survey has also been
carried out in the Andaman and Nicobar Islands. For compi-
lation of soil map, the data are insufficient.
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3.28 From the data given in Table 1 it is observed that
so far about 896 lakh hectares have been surveyed by the various
agencies. This constitutes 27 % of the total area of the country.
Only about 5.6 % has been subjected to detailed survey, It
may be desirable and perhaps necessary to re-survey some of
the areas according to the standard pattern., Consequenily,
the value of soil map of India based on the available information
has to be judged in this context. A Soil Map of India (Map 4),
in the scale of 1 : 6 million, which incorporates the latest soil
survey data has recently been published*. Differentiation of
soil groups or associates by exirapolative method, small scale
of mapping and somewhat arbitrary demarcation of soil boun-
daries, all these had to be done to-prepare this map because of
lack of sufficient data. The usefulness of the map 1is, therefore,
limited.

*Published by the Indian Society of Soil Science in “‘Soil Research in
India” in February 1971 on the occasion of the International
Symposium on Soil Fertility Evaluation.



SectioN 1V

PROPOSALS FOR SOIL SURVEY,
CLASSIFICATION AND MAPPING

-4.1 Out of the total geographical area, about 23 million
hectares are accounted for by mountains, deserts and inacces-
sible areas, leaving 305 million hectares suitable for survey,
Out of this, 89,6 million hectares have been surveyed by one
method or the other, but some of the areas undoubtedly need
re-survey. The area to be surveyed for the first time amounts
to 216 million hectares. Again, although in some of the States,
.., Bihar and West Bengal, where the entire or a large part
of the areas has been covered by reconnaissance survey, there
is very little work done in soil correlation. Tt is indeed an im-
portant scienfific activity of soil survey organisation and con-
sists in specially comparing the set of all significant character-
istics of each soil with sets of characteristics of the already de-
fined and named soils in the natural and taxonomic system of
soil classification, and thereby giving each soil its name and
place in the system. L

4.2 The standard soil surveys should provide scope for
correlation, classification and 'interpretation. Such a process
will help in the general understanding of the properties of va-
rious types of soils recognised in the field and mapped. The
comprehensive system of soil classification (Soil Taxonomy)
as developed by the United States Department of Agriculture
(USDA) commends itself for adoption with suitable modifica-
tions. The United States Department of Agriculture system
of soil classification has, therefore, to be followed uniformly,
as is being done at present. The FAO system of soil classifi-
cation which is much more broad-based than the USDA system
may simuoltaneously be adpoted for bringing unification of soil
information on an international basis. Some attempts in this
direction have already been made with our soil survey data*.

*Classification of Indjan Soils and their mapping, 21st International
Geographical Congress, India, 1970, Vol. 1, Part 3, Biogeography.
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4.3 Because of the importanice of soil map, priority needs
to be given to this work in all its aspcets I within a reasonable
periad of time, say, 10 years, a useful soil map (1 : 1 million)
is to be produced, necessary steps have to be urgently taken.
These refer to the basic work of soil survey and provision of
adequate technical personnel having the required training
and equipments and materials. The speed of mapping will
depend on the type of base maps used for soil survey. Incase
aerial photographs are made available, instead of the Survey
of India toposheets, in the scale of 1:50,000 for reconnais-
sance survey, 40 to 60 per cent of time can be saved. Wherever
developmental projects are being conteruplated or under im-
plementation, soil survey and soil mapping should receive
priority attention. The best way to attend to these priority
projects is to carry out soil survey with the help of aerial
photographs. Fortunately, aerial photographs (mostly 1:50,000
scale) for the entire country have been carefully prepared by the
Survey of India and they are eminently suited to soil survey work.
For obvious reasons there arerestrictions to the availability of the
aerial photographs in respect of many of the regions which are of
great value from the point of view of land use. It is, therefore,
important that aerial photographs are made available for the non-
sensitive areas at least, so that the soil survey work can be ex-
pedited in those arcas.

4.4 Soil Survey Manual (1970)* of the All India Soil and Land
Use Survey Organisation has given a norm of performance for a
party of five, ** according to which the party can cover an area of
nearly 0.8 lakh hectares per annum by reconnaissance survey
and field mapping in the scale of 1:50,000 including the time spent
in finalisation of field sheets. On the basis of this norm the
number of parties that will be required for covering the areas
still to be surveyed is around 270. There should be one super-
visory officer for every four to five parties. The requirerent of
number of parties per State will depend on the areas to be covered
(Ref. Table 1) and the number of parties already available. At
present 100 soil survey parties are working in different States and

*Published by the All India Soil and Land use Survey Organisation,
JARI, New Delhi.

**Composition of field party for soil survey :
(1) Soil Survey Assistant 1
(2) Field Assistant
(3) Tracer or Surveyor
(4) Chowkidar or Khalasi
(5) Jeep Driver

o e
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under the Central Organisations. It will thus be necessary (o
have 170 additional Soil Survey parties and 35-40 additional
supervisory officers distributed among the States depending upon
the quantum of work. If air photos are made available,  the
number of parties may be reduced to about 120.  Since, however.
re-survey on standard pattern of certain areas in every State will
be called for, the total number of parties will have to be near-
“about 170, As the the standard soil survey envisages quanti-
tative evalvation of certain physical and chemical properties of
of the soil, the soil survey organisations in the States and at the
Centre should, therefore, be supported by adequate laboratory
staff and facilities, including those for making maps.

4.5 1In executing the above programme it will be necegsary
to strengthen the training facilities available with the All India Soil
and Land Use Survey Organisation, so that the work goes on with
the required efficiency and standard of performance. An inte-
grated training course in collaboration with the Photo Interpre-
tation Institute of the Survey of India at Dehra Dun will be highly
desirable. The use of remote sensing techniques, multi-data ima-
geries and satellite photography is being made for the purpose of
soil survey in some of the developed countries where suitable
interpretation techniques are also being developed. Such facilities
may be availed of in our country in no distant future. In
imparting soil survey training these recent techniques may also be
dealt with in considerable detail depending on the knowledge so
far available.

4.6 As the mapping units in the Soil Map of India will be
largely based on quantitative rather than qualitative characteris-
tics of the soils, it will be necessary to strengthen the
Centra! Organisation with scientists who are familiar with the
modern trends in soil correlation, classification and interpreta-
tion, It is ecstimated that about 1000 persons with different
standards ef qualification and training will be necessary, A ten-
tative estimate is given below :

Field Survey
Scientific/technical
Post- Post- Science Skilled Profe- Non- Other Total
graduate graduate educa- ssjonal skilled Support-
Doctorate level . ted ing work*
level - e
50 170 170 170 170 173 100 1600

*e.g., laboratory/laboratories cartography, training, etc.

The figures do not include the large number of local hands that have to
be engaged temporarily {0 assist the survey parties,

9 NCA/72—4.
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4.7 The Central Organisation has so far (i.e., from 1956 to
March 1972) spent for soil survey and soil mapping about Rs.
1.9 crores and plans a total expenditurc of Rs, 6.15 crores (com-
prising Rs, 5.15 crores recurring and Rs. 1.0 crore non-recurring)
over the next ten years for completing the 1:1 million scale soil
map of India. The data on the expenditure on soil survey by
the various States could not be obtained. However, a rough
calculation may be made on the basis of the norm of expenditure
arrived at in 1962 regarding cost of reconnaissance soil survey,
namely, Rs. 0.15 per hectare. This figure ought to be increased
now to Rs, 0.25 per hectate in view of a general price rise. Ac-
cordingly, the total expenditure is estimated at Rs. 5.4 crores for
the reconnaissance soil survey of the remaining 216 million hec-
tares, ‘

4.8 Whenever reconnaissance soil survey is completed, the
need for detailed survey of certain areas will be revealed. For
such intensive work as detailed survey, additional staft would be
required. Moreover, soil survey is bound to activate agriculture
generally, and initiate particularly developmental works of varied
nature, e.g., soil conservation, drainage, soil amelioration and
intensive cropping which emphasises efficient use of soil and water,
etc. Each of these ventures is going to encourage employment,
both technical and non-technical, in varving numbers, depending
on the size and complexity of the task to be handied.

4.9 For the purpose of unification of soil survey work
throughout the country it is necessary to have a Coordination
Committee for soil survey in each State, which will help in adop-
tion of standardised techniques'in soil surveys including prepara-
tion of the annual work plan of soil survey, field examination of
soils, mapping, etc.  Further, the Committee will pool the
soil survey data obtained by various agencies in the State for the
purpose of soil correlation, classification and interpretation and
formulate policy matters pertaining to soil survey work. From
a perusal of section Il it will be seen that about a third of the
total reported area of the country has been covered by soil surveys
and an appreciable amount of scientific information on soils of
the area so covered is available. Unfortunately, this information
has not been fully utilised in most of the States.. State Coordi-
nation Committees should, therefore. take necessary cognizance
of these voluminous data and make use of the same, after due in-
terpretation for land use and crop planning, concurrently with the
action taken on correlation and classification, The State Co-
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‘ordmation Commitiee is ordinarily composed of the following
members but its composition varies from State to State.

(a) Director of Agriculture/Soil Conservation/Director of
Research in Agricultural University (Chairman)

(b) State Agricdltural Chemist,

(¢c) Professor ol Soil Science and Agricultural Chemistry
of the State Agricultural University.

(d) Professor of Chemistry of such other Universities which
have programmes of studying soils.

(¢) Soil Correlator of the Central Soil Survey Organisa-
tion of the region,

(M A representative of the State Forest/Irrigation Depart-
ments.

(g) Soil Survey Officer or Officer Incharge of the Soil Sur-
vey of the State. (Convener)

The States of Tamil Nadu, Kerala, Mysore, Gujarat, Rajas-
than, Bihar and Punjab have already constituted the Coordi-
nation Committees, The other States have not yet formed the
Coordination Committees. « Besides the Staie Coordination
Comumittees, a Coordination Committee at the Centre will
help in coordination of seil survey work at the national level.
Such coordination will be of great help in the preparation of
the scientific soil map of the country as envisaged in the present
report. It is, howcver. stressed that there should be effective
leadership with adequate knowledge and training both in the
State and at the Centre so that the work is of the required stan-
dard. Il the steps suggested above are not taken early, the
present lacunae will persist and, in the long run, have a retro-
grade elfect on subsequent work on soil correlation, classification
and interpretation.

4.10 Adoption of standard soil survey methods through-
out the country has been pointedly emphasised.  This is, how-
ever, not casy 1o enforce il diverse organisations carry out soil
survey work without thaving properly trained personnel.
Such soil surveys, done often at great cos{, scrve only
limited purposes. 1t is, therefore, essential that all soil surveys



24

and subsequent correlation and classification Wwork are executed
by the All India Soil and Land Use Survey Organisation or its
counterparts in the States, not only for the sake of uniformity of
procedures but also for a better utilisation of the information
thus obtained. Whenever a concern is in need of soil survey
for its own use it should take the help of the Central or the
State soil survey organisations, whichever is convenient.
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TaBLE 19

Soil surveys carried out in Tripura
{thopsand hectares)

9%

SL . Geogra- Area surveyed mww , Area surveyed by Totat Area
No. Nam: of the district phical the Central Soil the State Agencies area fremaining
area Survey Organisation surveyed to be
surveyed
Recon-  Detailed Recon- Detailed
naissance naissance
1 2 3 4 5 6 7 8 9
i. Belonia . . . . . . 102 X = 31 1 32 70
2. Dharmanagar . . . . . 171 ot 5 £ . 1 1 170
3. Agartala . . . . . . 156 54 e 73 2 74 82
4. Udispur . . : . . . 64 s i <. t 1 63
5. Sonamura . . . . . 53 ! o 2. 1 1 52
6. Amarpur . .. . . . 136 A = k. 1 1 135
7. Sabroom . . . . . . 62 = ¥ .. N N 61
8. Kailashar . =~ .° | . . . 120 .. .- e 1 1 120
9, Kamalpur . . . . . 62 .. .. .. 1 1 61
10. Khowai . . . . . 139 - .. .. 1 1 138
Area falling in more :._Eu one district
Bishalgarh P.S., Ramachandrapur,
Belonia, mﬂ»:wmwﬁ. >mm:p_u >m_.o-
‘nomic Trial Centre . . .. 296 .. .. .. 296 ..
GranD ToTAL . . . . 1,067 409 657

N—Negligible.
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Soil surveys carried out in the Union Territories

(thousand hectares)

Sl i Geographical Area surveyed by the Total area Area
No. Name of the Union Territory area Central Soil Survey surveyed remaining

Organisation to be

surveed

Reconnai- Detailed
ssance

1 2 3 4 5 [ 7

1. Delhi L . . 148 101 101 47

2. Andaman & Nicobar Islands . . . 833 74 .. 74 759

3. Goa, Daman & Diu . . . 3 369 361 N 361 - 8

4. NEFA . . . . B 8,149 20 2 2 8,127

5, Nagaland . . . P 1,649 A . '1,649

6. Manipur . . . . . . S 2,236 . 2,236
7. Pondicherty . . . . . . 48 ‘e . . 438
8. Laccadive, Minicoy and Aminidive Islands . . 3 .. . . 3
9. Dadra and Nagar Haveli . . . 49 . Afd

N—Negligible.

MGIPRRND—N.S. 1II—9 NCA/72—11-1-73—3,000.
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