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Preface

The year 2017-18 has certainly been one of the
most productive years for the Bureau and it can look
back with pride on what it has achieved in the year.
Significant achievements have been, among others,
an atlas developed on Land Resource Inventory
of Goa on 1:10000 scale and taking up additional
LRI blocks. This Atlas first of its kind in India, is an
outcome of pioneering LRI efforts, and contains maps
and information on soil characteristics of the Goa state
on 1:10000 scale. Soils are described Panchayat
wise in terms of phase of soil series. The soil map
of Panchayat also systematically depicts an extent of
fallow land categorized as current fallow, fallow lands
other than current fallow and the culturable waste
lands with information on characteristics of each type
of fallow lands in Panchayat, Taluka, and District.
Thus the report has very useful and exhaustive
information on soils not only for the farmers but
also for the planners, executors and administrators.
Substantial progress has been achieved in building
the LRI database at 1:10000 scale as it continued
to be a focal activity of the bureau through institute
funded as well as sponsored projects. The data are
being uploaded and accessible in ‘Bhoomi’ geoportal
developed by ICAR-NBSS&LUP exclusively for soils
and site characteristics. The Geo-portal is emerging
as the only comprehensive source of soil information
in the country as indicated by the web page hits.
Land use plans prepared by the bureau are regularly
updated on this portal for dissemination. The database
are also presented on the Digital India platform.
Mobile apps like ‘LRIS Goa’, ‘PCZ’ (Potential Crop
Zone) mapper were developed and are available on
Google Play Store.
Considering the natural resources and their potentials
and constraints of each Land Management Units (LMU)
and stakeholders’ needs, integrated land use plan is
suggested. Region specific Land Use Models were
developed for the arid region of India, Chotanagpur
plateau region of Jharkhand and West Bengal,
coastal ecosystem of West Bengal, Brahmaputra

plains of Assam, coastal and adjoining area of Kerala,
Mysore plateau, Basaltic terrain of Maharashtra and
were validated with field experiments and economic
parameters. Land use plan was prepared for Goa
state and blocks of the country using land resource
inventory database.
The year 2017-18 can also to be considered as the
most productive for bureau. During the year bureau
in collaboration with ICAR-Indian Institute of Soil
Science, Bhopal developed Soil Organic Carbon
Stock map of the country and contributed immensely
towards compilation and development of Global Soil
Organic Carbon map.
During the year new linkages have been developed.
Bureau signed MoU with KEC International Limited,
Maharashtra and Sterlite Tech. Ltd., Mumbai
Maharashtra for the use of soil resource data towards
laying foundation of towers and spreading optical fibre
cables in the country. Bureau has also signed MoU
with Govt. of Maharashtra to develop watersheds five
each in Amravati and Ahemednagar district under the
world bank funded Neeranchal project being executed
by DoLR, New Delhi.
Human resource development through post
graduate education, national and international
training continued to be a major activity. The Bureau
organized a number of training programmes in its
mandated areas of work. Besides, a number of staff
underwent national trainings in varied fields. During
the year 6 officers from Govt. of Bhutan were trained
in the application of remote sensing and GIS for land
resource mapping.
The Bureau brought out a total of 510 publications
including 105 research papers (63 in national and 42
in international referred journals), 39 Book Chapters,
26 Reports/Bulletins, 210 LRI Atlases, 58 popular
articles, 57 Seminar/Symposia papers, 47 Lecture
delivers. Revenue generated during the year through
different activities of research crossed Rs. 5 crores.

I am thankful to the Chairman and members of
Research Advisory Committee (2016-19), Chairman
and Members of QRT (2012-17), the Chairman and
members of Institute Management Committee (IMC)
for the guidance and support provided in formulating
and pursuing our R&D programmes.
I am highly grateful to Dr. T. Mohapatra, esteemed
Secretary, DARE and Director General, Dr.
Alagusundaram, Deputy Director General (NRM)

Place: Nagpur
Date: June 2018
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Acting and Dr. S.K. Chaudhari, Assistant Director
General (S&WM), ICAR, New Delhi for the guidance
and support provided and also for encouraging new
research initiatives.
I appreciate the sincere and dedicated efforts put in
by the scientists in the huge task of compiling and
editing the report. I am more than contented in placing
the Annual Report (2017-18) for public scrutiny. I
welcome suggestions and feedback from the readers.

(S.K. SINGH)
DIRECTOR
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Executive Summary
The flagship programme ‘Land Resource Inventory
(LRI) on 1:10K scale was continued during 2017-18.
During the year, Landscape Ecological Unit (LEU)
maps were developed for 294 blocks, 2 blocks from
northern region, 31 blocks from eastern region, 210
blocks from north-eastern region, 18 blocks from
central region, 30 from western region and 3 from
southern region. An automated method for delineation
of landforms and landscape ecological units has been
developed using terrain attributes like, elevation,
aspect, and contours and Sentinel data. The method
uses object based classification approach and decision
rules to identify the landforms and physical features.
In the desert of Rajasthan, dunes–(elevated areas
surrounded by depressions), Inter-dunes–(depressed
areas surrounded by polygons of higher elevation)
and dune slopes–(higher slopes with smaller slopelength surrounding dunes), are separated. The plains
were identified as level to gently sloping land with
longer slope length. Landscape Ecological Unit map
was prepared for Sri Ganganagar, Hanumangarh,
Bikaner, Churu districts of Rajasthan, 22 blocks
belonging to Bharuch, Surat, Navsari and Valsad
districts, Gujarat, Charilam and Nalchar blocks in
Sepahijala district of Tripura, Mokokchung district of
Nagaland, Chakchaka block, Barpeta district, Assam,
Kolasib district, Mizoram, Thadlaskein block, West
Jaintia Hills district of Meghalaya, Katihar district,
Bihar, Nadia, Malda, Murshidabad, districts of West
Bengal, Santipur block of Nadia district, Maynaguri
block of Jalpaiguri district, West Bengal, Bolangir
districts of Odisha, Hazaribagh district, Jharkhand,
Yavatmal district, Rahuri taluka, Ahmadnagar district,
Maharashtra, Tikamgarh block, Tikamgarh district,
Madhya Pradesh, Balrampur Block of Balrampur
district and Muskara Block of Hamirpur district, Uttar
Pradesh, Chilkur, Huzurnagar, Garedapalli mandal of
Krishna Basin in Suryapeth district of Telangana
The soil landscape ecological relationships have
been established and mapped for different parts of
the country. The dominant and sub dominant soils
mapped on smaller scale were split into different
polygons by putting soils layer as source and LEU
as target in GIS. Using expert knowledge of existing

soil landform relationships, soil series were allocated
to the different LEU polygons. Other data like depth,
surface texture, erosion and gravelliness were taken
from soil series report of each state whereas slope
information was taken from LEU map. Hence the
land resource inventory legend (alphanumeric) at soil
phase level, comprising series name, depth, surface
texture, slope, erosion and gravelliness (wherever
present), was finalized and maps were prepared.
In the year 2017-18, soil maps were prepared for
the states of Manipur, Nagaland and Sikkim. Soil
maps at 1:10K were also prepared for 62 different
blocks spread across the country namely- Maynaguri
block, Jalpaiguri district, West Bengal, Chakia block,
East Champaran district, Bihar, Tangi block, Khurda
district, Odisha, Katkamdag block, Hazaribagh
district, Jharkhand, thirteen talukas of Yavatmal
district, Maharashtra, Dhanora block, Sheoni district
in Madhya Pradesh, Odhan block, Sirsa district,
Haryana, Rajpura Block, Patiala district, Punjab,
Baragaon Block, Varanasi District, Uttar Pradesh,
Dhanpatganj block, Sultanpur district, Uttar Pradesh,
Sriganaganagar, Hanumangarh, Fatehgarh and
Jaisalmer districts of Rajasthan; Porbandar district
and 22 talukas of Bharuch, Surat, Navsari, Valsad,
Porbandar districts, Gujarat state; 10 blocks of Goa
state, three mandals Chilkur, Huzurnagar, Garedapalli
in Nagarjuna Sagar Left Canals command area,
Suryapet district, Telangana state. Apart from this,
three villages namely Sidlaiahnakote in Chitradurga
district, Hosadurga and Heramgere, Kanakapura
taluka, Ramanaga district of Karnataka, Karanji Khurd
microwatershed, Humnabad taluka, Bidar district,
Karnataka were also mapped.
A quick, robust, quantitative and consistent method
to identify and map degraded lands at regional scale
has been developed which utilizes coarse resolution
MODIS NDVI time series data as a proxy of land
degradation based on the assumption that, the
degraded lands exhibit a consistently low NDVI in the
time series. The method also uses high resolution
contextual information from Landsat data to develop
the output map on large scale. The data on topography,
hydrology, and legacy data are part of the method to
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identify the prevalent degradation types and severity
of degradation. Finally, the method relies on field
observations along with other data available in public
domain to validate the overall assessment. Degraded
lands were mapped in Sriganganagar, Hanumangarh,
Churu, and Bikaner districts, Rajasthan representing
deserts, Wardha and Nagpur districts, Maharashtra
representing Basaltic terrain, Kanpur Dehat, Kanpur,
Unnao, Raibareli, and Sultanpur districts of Uttar
Pradesh and Haryana state representing IndoGangetic plains, Mungeli and Bemetara districts
Chhattisgarh representing Central plains and Ganjam
block of Odisha state.
A new initiative was taken to map desertification
vulnerability. Climate, soil, land utilization and
socioeconomic components were converted into
spatial layers and integrated in the GIS environment
to delineate environmentally vulnerable areas for
desertification. Climate, terrain and soil properties
were used as explanatory variable to predict the
desertification processes by using a Random Forest
Model. In Ananthpur district of Andhra Pradesh, about
14.2 % of area was created as a training dataset
for modelling and remaining area was tested for
prediction of desertification processes. The results
of variable importance analysis of Random Forest
model showed that desertification vulnerability index
was the most important predictor followed by potential
evapotranspiration and NDVI.
The bureau contributed to global efforts of soil carbon
mapping by developing national SOC maps, derived
on 1 km soil grids, covering a depth of 0-30 cm by
FAO in collaboration with different institutions and
organizations across the world. ICAR-NBSS&LUP
Nagpur and ICAR- IISS Bhopal jointly contributed
around two lakh geo-referenced soil organic carbon
stock data which is the product of SOC concentrations,
bulk density and reference soil depth of 30 cm. The
results revealed that SOC stock of Indian soils are
comparatively lower than the neighboring countries
like Sri Lanka, China, Bangladesh and Afghanistan.
Thar Desert of India holds comparatively lower SOC
than the deserts of China and Africa.
GIS technique is precise, time efficient and cost
effective to develop Soil Health Cards (SHC) and
fertilizer recommendations for large number of
farmers. The technique was used for a part of
Kelapur block of Yawatmal, district Maharashtra and
Piparakothi block of East Champaran district, Bihar. In
Kelapur block, total 5000 SHC could be developed by
actual soil testing. After interpolation, 29000 famers
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were benefited. Similarly by analyzing 1700 samples
in Piprakothi, about 24000 SHCs were distributed
among the farmers. SHC worth Rs. 1 crore were
prepared with an expenditure of Rs. 12.73 lakh in
the two blocks indicating huge potential for reduction
in SHC costs. Fertility status mapping was done in
Goa state, mulberry growing soils of six development
blocks namely, Kakodonga, Dergaon, Kathalguri,
Podumoni, Sarupathar and Bokakhat of Golaghat
district of Assam.
Potential Soil/Land Use Model were developed for
arid region of India, Chotanagpur plateau region of
Jharkhand and West Bengal, coastal ecosystem of
West Bengal, Brahmaputra plains of Assam, coastal
and adjoining area of Kerala, Mysore plateau, Basaltic
terrain of Maharashtra and were validated with field
experiments and economic parameters.
The potential area for sesame was identified in Andhra
Pradesh, Telangana and West Bengal states. The
studies clearly suggest that there is scope to double
the productivity of sesame by adopting site-specific
BMP in marginally potential areas where area under
crop is high but productivity is low. Suitability for oil
palm cultivation in Andhra Pradesh was evaluated.
Soil suitability evaluation for cotton, wheat, mustard
and cluster bean was done for Odhan block, Sirsa
district, Haryana, suitability maps were delineated
for commercial crops i.e. coffee and coconut in
Bilalgodu micro watershed of Chikkamagalur district,
Karnataka, rubber in Elamdesam, Idukki district, 7
principle crops for the watershed of Shidlaiahanakote
village, Chitradurga district, Karnataka.
Based on the landforms, soil depth, slope, texture,
drainage, nearness to sea, salinity and acidity, 27
land management units (LMU) were mapped in Goa
state. Suggested land use plan map of state indicated
that cashew + pasture grasses and legumes occupy
maximum area (32.6%) followed by Rice- Rice-Rice /
Rice-Rice -vegetables / Rice -Vegetables / Homestead
farming (10.9%) and rice-rice-rice (8.1 %). Alternate
land use options were suggested in Borio Block,
Sahibganj District, Dumka block, Dumka district and
Katkamdag Block, Hazaribagh district, Jharkhand;
Tangi block, Khurda district, Odisha; Piprakothi Block
and Chakia Block, East Champaran District and
Baisi Block, Purnia district, Bihar in Eastern Region;
Jagner Block, Agra District and Baragaon block,
Varanasi district, Uttar Pradesh in Northern Region.
Considering soil, slope and elevation of these areas
LMUs were established and suitable land use options
over the current practices (rainfed upland paddy
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under shifting agriculture) were suggested in the jhum
intensified areas of Mokokchung district, Nagaland
and Bishalgarh block, Tripura.
Integration of bio-physical resources and socioeconomic information to form resource management
domains (RMD) indicating similar potential, constraints
and socio-economic status for science based decision
making was applied to agriculturally worst hit Yavatmal
district in Maharashtra state of India. Rural livelihood
resources (data on soil, water, land use land cover)
were analyzed and related to the population (density,
distribution), poverty (below poverty line population).
Soil information included data on 1:50000 scale, while
water resources (ground water recharge potential
zones and surface run off potential) were assessed
for different administrative blocks (development unit).
A resource index was derived by overlaying the
thematic layers of soil fertility, water holding capacity,
land use land cover, water resources and socioeconomic parameters. RMDs were delineated based
on the index. Sixteen blocks of the district showed
varied potential underpinned by the combined effect of
available resources and their status. The domains are
recommended for use in decision making especially
for preparing watershed development plans and land
use planning.
In basic pedological research, a method of using
TEM, XRD and normal centrifuge was successfully
employed in separating nanoclay fraction ((<0.10
µm or <100 nm) from the soils of Bemetara block,
Chhatisgarh. It was found that the Vertisols of the
block contain about 99% nanoclays in fine clay (<0.2
µm) whereas total clay (<2 µm) contains 90-95 %
nanoclays (<0.10 µm). In a study, it was noted that Soil
Inorganic Carbon was significantly influenced by land
use over a period of 38 years as evident from increase
in 0-30 and 0-100 cm depth and decrease thereafter
in orange orchards of Linga series soils. Similarly
irrigated soils of Jamkhandi showed decrease in SIC
after initial increase in 0-30 cm depth. There was
significant built up of SIC in Barsi benchmark site over
a period of 38 years.
During the report year, ‘BHOOMI’ Geoportal has
been updated and hosted on public domain for
data visualization as a web map services (WMS).

Copyright has been obtained for its design and
development. The portal hosts national soil data at
1:1M &1:250K, soil data on 1:10k with management
options. Land use models of Gosaba (West Bengal),
Mysore (Karnataka), Warud (Maharashtra) have been
processed and uploaded. Eight Digital Assistants
have been processed and uploaded. Spatial query
tools have been generated for querying spatial and
non-spatial databases. Under ERP, Scientists’ biodata have been processed and uploaded.
Android based cell phone applications on Land
Resource Information of Goa (LRIS Goa) and Potential
Crop Zone (PCZ) mapper have been developed for
use of the stakeholders. The apps derive information
from the Bhoomi Geoportal (http://nbsslup.in bhoomi;
https://ncog.gov.in/SIS) and store information on land
resources of the state for their easy access by users
for agricultural development.
During the year new linkages have been developed.
Bureau signed MoU with KEC International Limited,
Maharashtra and Sterlite Tech. Ltd., Mumbai
Maharashtra for the use of soil resource data towards
laying foundation of towers and spreading optical fibre
cables in the country. Bureau has also signed MoU
with Govt. of Maharashtra to develop watersheds five
each in Amravati and Ahemednagar district under the
world bank funded Neeranchal project being executed
by DoLR, New Delhi.
The Bureau brought out a total of 510 publications
including 105 research papers (63 in national and 42
in international referred journals), 39 Book Chapters,
26 Reports/Bulletins, 210 LRI Atlases, 58 popular
articles, 57 Seminar/Symposia papers, 47 Lecture
delivers. Revenue generated during the year through
different activities of research crossed Rs. 5 crores.
Human resource development through post
graduate education, national and international
training continued to be a major activity. The Bureau
organized a number of training programmes in its
mandated areas of work. Besides, a number of staff
underwent national trainings in varied fields. During
the year 6 officers from Govt. of Bhutan are trained
in the application of remote sensing and GIS for land
resource mapping.
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NBSS & LUP : A Profile

Genesis
Subsequent to the recognition of Soil Survey as
a National Priority, a need was felt for creating a
centralized information warehouse to assimilate,
verify and disseminate information on nature, extent
and distribution of soils in the country. Consequently,
the Indian Council of Agricultural Research (ICAR)
established National Bureau of Soil Survey and Land
Use Planning (NBSS&LUP) (to be hereafter referred
to as Bureau) in 1976, with its Hqrs. at Nagpur. The
Hqrs. houses 3 Research Divisions, namely, Division
of Remote Sensing Applications, Division of Soil
Resource Studies and Division of Land Use Planning.
Subsequently, five regional centres came into
existence that are located at Bangalore, Delhi, Jorhat,
Kolkata and Udaipur and address regional specific
issues in the mandated areas of work. Besides, there

are a number of units and sections, which provide
scientific and technical support to the research
divisions and regional centres in accomplishing varied
tasks.
The Bureau is the country’s only premier national
institute mandated for research, development and
training (RD&T) in the field of soil survey, land use
planning and allied aspects. Over the years, the
Bureau has excelled as a centre of RD&T in Soil
Survey and Land Use Planning at national and
international level.

Location
The Hqrs. is located on Amravati Road, Nagpur. It
has in its close vicinity the ICAR-affiliated Central
Citrus Research Institute (CCRI), Ginning Training
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Centre (GTC) a regional centre of Central Institute
for Research on Cotton Technology (CIRCOT), and
Regional Remote Sensing Centre (RRSC, ISRO). The
campus of the Bureau is also quite close to Nagpur
University. The Hqrs., therefore, has locational
advantage which facilitates multidisciplinary studies,
inter-institutional interactions and research linkages,
etc. A map showing location of the Hqrs and the five
regional centres is shown below.

Mandate
yyTo conduct soil survey and mapping of the soils of

the country to promote scientific and optimal land
use programmes in collaboration with relevant
institutions and agencies.

yyTo conduct and promote research in the

National Agricultural Research System in the
areas of Pedology, Soil survey, Remote sensing
applications, Land degradation, Land evaluation
and Land use planning.

yyTo impart training and education to create

awareness on soil and land resources and their
state of health.

The role of the ICAR-National Bureau of Soil
Survey and Land Use Planning (ICAR-NBSS&LUP)
becomes all the more important in view of the
serious challenges the country faces in terms of
shrinking soil and land resource base, soil/land
degradation, depleting nutrient stock, deterioration
in soil/land quality, changing climate, land use
conversion and growing crops out of capability
domain.

Major research themes
yyInventorying Natural Resources
yyRemote sensing and GIS Applications
yyBasic Pedological Research
yySoil Survey Data Interpretation and Applications
yyLand Evaluation and Land Use Planning
Training Areas
yySoil Survey and Land Evaluation for Land Use
Planning

yyRemote Sensing and GIS Applications in Soil
Resources Mapping
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Management
A high powered Research Advisory Committee (RAC)
comprising eminent professionals, mostly from outside
the ICAR system guides the Bureau on formulating
its research policies and in planning research thrusts
and strategies.
The Institute Management Committee (IMC),
constituted and mandated by the ICAR, supervises
the functioning of the Bureau. Internal Committees,
such as, Institute Research Council, Purchase
Committee, Library and Publication Committee,
Official Language Committee and a Grievance Cell,
to name a few, are operating for decentralization
of management. The Institute Joint Staff Council
promotes healthy interaction and congenial work
environment.

Infrastructural Facilities
Laboratories
The Bureau has various state-of-art laboratories.
Some of the modern and sophisticated equipments
are listed below.

yyX-ray diffractogram
yyScanning Electron Microscope
yyInductively coupled Plasma Spectrometre
yyAtomic Absorption Spectrophotometer
yySpectroradiometer
yyLatest Remote Sensing and GIS softwares
yyCN Analyzer
The facilities available in micromorphology and GIS
laboratories are the best in the country that match
international standards.

Data Centre
Data centre in Bureau is the house for the data
generated over the years in bureau and equipped with
server, data storage facility and high end computers
for remote sensing data interpretation. A team of
dedicated scientists, technical officers and young
professionals are working for the cause of developing
area specific land use model. Data centre linked with
their replica maintained at their regional centres for
exchanging data.
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Library
The Bureau houses a fully computerized library located
at the Hqrs. that has a comprehensive collection of
books, reports and periodicals. The regional centres
also have computerized libraries.

ICAR-NBSS&LUP website
The Bureau posts all important information about
its activities, particularly about research projects,
publications, linkages, educational trainings, staff and
infrastructure on its Website (http://www.nbsslup.in).

Bhoomi Geoportal
NBSSLUP maintains a dedicated portal of soils known
as Bhoomi Geoportal which has all kind of information
on soil and allied resources in geological information
system (www.bhoomigeoportal-nbsslup.in).

Major Achievements
1976-2017
The Bureau, through its journey over last 4 decades,
has every reason to feel proud for its tremendous
accomplishments in the domains of research and
development.

yySoil resource map of the country (1:1 million

scale), states (1:250,000 scale) and 82 districts
(1:50,000 scale),selected watersheds (267),
blocks (60), villages (173) and research farms
(106) on 1:10000 scale, Geo-referenced soil
information system for black soil region (BSR) and
Indo-Gangetic plain (IGP) monitoring soil quality
by registering observation through hotspot.

yyAgro-Ecological Regions (AER) and Agroecological Sub-Region (AESR) maps of country,

yyLand evaluation and land use planning of irrigated,

rainfed, coastal, arid, and hill and mountain Agroecosystem and showcasing of agro-techniques
at 56 operational units; Land Use Planning
in coconut based farming system of Kerala,
strategies for natural resource management in
backward districts of India. strategies for arresting
other forms of land degradation in India

yySpectral characteristics of benchmark soils of
India, mineral composition of dominant soils
of India, Organic carbon stock of Indian soils in
general, cold arid and hot arid region of India

in particular (Product) and Spectral Library
(Technology).

yyAutomated Land Evaluation Software for Linking

Socio-economic conditions of the farmers and
natural resource information

yySoil erosion map of the country and the states

on 1:250000 scale; extent and severity of
degradation in the country and land use planning
using Remote sensing and GIS.

yyMethodology for Land Resource Mapping on

1:10000 scale in the different agro-ecological
regions of the country using high resolution
remote sensing data and GIS in conjunction with
the cadastral map for site specific information and
situation specific recommendation

yySoil nutrient maps on 1:50000 scale for the

state of West Bengal, Kerala, Goa, Karnataka,
Jharkhand, Assam, and Nagaland, Sikkim.
Tripura, Andhra Pradesh and Telangana and
mining the data for delineating area affected by
low balance of multiple nutrients using GIS and
GPS in the Eastern and North-Eastern Region

yyWeb and Mobile based Farmers’ Advisory for
Soil Nutrient Management and input based land
use planning

yyMethodology developed for Soil Health Cards for
farmers of different regions using Geo-informatics

yyMethodology for district, block and watershed/
village level land use planning on 1:10000 scale.

Salient achievements (2017-18)
yyAgro-Ecological Regions (AER) and Agroecological Sub-Region (AESR) maps of country

yyLand degradation map of the country
yyMethodology for large scale soil resource mapping
using geo-informatics.

yyLand resource maps on 1:10000 scale for 294
blocks of different parts of the country apart from
north-eastern regions

yyDecision Support Systems (DSS) for Land Use
Planning.

yyEnriching Bhoomi Geoportal
yyFallow land map of Goa
yyLand Resource Inventory of Goa
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yyThree android based mobile GIS application

yyUnderstand relevance and importance of soil

New initiatives
yyLand use planning for managing acid sulphate

yyDevelop national soil resource information system
yySoil organic carbon stock map of the country
yyContribution towards global soil organic carbon

yyApplication of geo-informatics in land use planning

yySoil nutrient status mapping for the state of Goa

(Apps) developed namely, i) Land Resource
Information system for Goa (LRIS Goa), ii)
Potential Crop Zone (PCZ) Mapper, and iii) soil
health cards.

soils

and land degradation studies

functions in eco-system services and generate
soil quality indicators and quantify soil quality in
different regions

mapping

Flagship projects of the Institute

yyAssessment and monitoring of impact of land use
planning on soil system and environment

yyLand Resource Inventory and land use planning

yyDevelopment of Soft Computing Techniques for

yyDeveloping area specific land use model on

Land Evaluation

yyUpdation of information on prime land of different
states and the country

at 1:10000 scale
watershed scale

yyLand degradation mapping and monitoring in the
country

yyFallow land mapping of the country
yyUpdation of Bhoomi Geoportal.

yyEstablish benchmark soil series in the National

Linkages

Emerge as a Centre of Excellence for capacity building
in soil survey, remote sensing and GIS applications in
soil resource mapping, land evaluation and land use
planning

The Bureau maintains linkages with national and
international organizations like NRSC, Hyderabad,
ICRISAT, Hyderabad, Govt of Telangana, Goa,
Meghalaya and BISAG, Ahmedabad; ICAR-IISS,
Bhopal and ICAR-IIFSR, Modipuram, Sterilite
India Ltd., KEC international, WDD, Govt. of
Maharashtra, Neeranchal Project of DoLR,
New Delhi.

Thrust areas for 2017-2020
yyLand resource inventory on 1:10000 scale
yyDevelop concepts and knowledge base on soil

formation for Krishna Command Area, Khajan
lands of Goa

yyDevelopment of resource management domain in
the country

yyDevelopment of user-friendly classification system
for varied conditions

yyExplore applicability of remote sensing and GIS
techniques and assess their effectiveness and
efficiency in soil resource mapping
yyAgro-ecological regionalization
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Register for transfer of technology

yyTeaching and training
Generate contemporary land use plans at different
levels specially at the level of village/ farm

yyDelineate crop production zones and evaluate
land for land use allocation based on land
capability and land suitability classification

yyOptimum utilization of vacant (fallow) lands based
on their capability and soil suitability

yyPrepare blue prints for efficient land use planning
for varied purposes and at different levels

yyDevelop Decision Support System for sustainable
land resource management

Adapt RD&T programmes to address contemporary
societal challenges

yyTo establish linkage with national and international
organizations, stakeholders including farmers

NBSS & LUP : A Profile

Suggest perspective land use policies for varied
situations

Revenue Generation (revised)

To equip the policy makers with policy guidelines
on various issues towards suggesting perspective
land use policies.

Sales of publications : 4.24 lakhs

Institute Budget (including salaries): 2017-18
Funds Received

: 7446.92 Lakhs

Funds Utilized

: 7446.72 Lakhs

Research Projects

: 521.13 lakhs

Soil analysis/testing

: 1.39 lakhs

Total
: 5.26 crores (Rupees Five
		 crores twenty six lakhs only)

Staff strength (as on 31.03.2018)
Category

Sanctioned

Filled

Vacant

% Vacant

Scientific
Technical

100

76

24

24

165

127

38

23

Administrative

67

39

28

41

Supporting

76

34

42

55

Total

408

276

132

32

5

6

2

Research
Achievements



Remote
Sensing and GIS
Applications



Inventorying
Natural Resources



Basic Pedological
Research



Interpretation of
Soil Survey Data



Land Evaluation
and Land Use
Planning



Extension
Programme
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2.1

REMOTE SENSING AND
GIS APPLICATIONS

Global Soil Organic Carbon Stock Map
The global soil carbon map consists of national SOC
maps, developed using 1 km soil grids, covering a
depth of 0-30 cm (Fig. 2.1.1) by FAO in collaboration
with different institutions and organizations across
the world. From India, ICAR-NBSS&LUP Nagpur
and ICAR- IISS Bhopal (Fig. 2.1.3) jointly contributed
around two lac geo-referenced soil organic carbon
stock data which is the product of SOC concentrations,
bulk density and reference soil depth of 30 cm. The
results revealed that SOC stock of Indian soils are
comparatively lower than the neighboring countries
like Sri Lanka, China, Bangladesh and Afghanistan.
Thar Desert of India hold comparatively lower SOC
than the deserts of China and Africa. Of course, soils
of high altitude of Russia and Europe are richer in

SOC than the Asian Countries. Soils of US are better
nourished for soil organic carbon than the Asian soils. In
India, soils of north eastern states (Fig.2.1.2), Jammu
and Kashmir, Uttarakhand and Himachal Pradesh
are richer than the adjoining Indo- Gangetic plains. In
the southern part of the country, west coast covering
the states of Kerala, Karnataka and Maharashtra ran
parallel to the north eastern states in SOC stock.
Part of Tamilnadu, Telangana and part of Karnataka
adjoining to west coasts are richer than the soils of
remaining parts of these states. Central parts of the
country covering Maharashtra, Madhya Pradesh and
Chhattisgarh are richer than their northern and the
southern counterparts. Parts of Rajasthan, Gujarat,
Haryana and Punjab representing desert ecosystem
of India are the lowest in SOC stock.

Fig. 2.1.1. Global Soil Organic Carbon map
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For north eastern hilly regions, ridges were identified
using ridge lines extracted from ASTER DEM (30 m).
The valleys were identified with the help of drainage
lines. Broad valleys were identified by extracting
polygons with larger distances from the higher order
drainage lines. The narrow valleys included polygons
nearer to the lower order drainage lines. The side
slopes of the hills were identified using the slope length
and slope percentage. The side slopes are further
divided using the slope steepness. All the features
are sub-divided by altitude into low, medium, and
high hills. The similar methodology could be extended
to the other parts of the country. The flowchart for
methodology is shown in the figs. 2.1.4 and 2.1.5.

Fig. 2.1.2. Soil Organic Carbon stock map of India

The results for four districts namely Sriganganagar,
Hanumangarh, Churu, and Bikaner of the dessert
ecosystem and four states of north-eastern region
viz. Manipur, Nagaland, Meghalaya, Sikkim together
with the number of blocks of other states are reported
during the year.

Fig. 2.1.4. Methodology flowchart for automated
delineation of landform units
Fig. 2.1.3. Global Soil Organic Carbon map contributors

Automated delineation of landform and Landscape
ecological units’
An automated method for delineation of landforms
and landscape ecological units have been developed
using terrain attributes like, elevation, aspect, and
contours and Sentinel data. The method uses object
based classification approach and decision rules
to identify the landforms and physical features. In
the desert of Rajasthan, dunes–(elevated areas
surrounded by depressions), Inter-dunes–(depressed
areas surrounded by polygons of higher elevation)
and dune slopes–(higher slopes with smaller slopelength surrounding dunes), are separated. The plains
were identified as level to gently sloping land with
longer slope length.

Fig. 2.1.5. Methodology flowchart for automated
delineation Landscape ecological units
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Rajasthan
Sri Ganganagar and Hanumangarh
Sri Ganganagar and Hanumangarh partly representing
the command area of Thar desert ecosystem. These
are situated between 28o42′ to 30o10′ North Latitude
and 72o38′ to-75o31′ East Longitude, covering 1.2
mha area that comes to 6 % of the TGA of Rajasthan.
Aeo-fluvial plains dominantly grown for cotton and
wheat with support of canal irrigation affected with
sand sheeting. Dunes, inter dunes and dune slopes
are identified as major landforms in sandy arid plains
which are divided based on the elevation. Ghaggar
plains are another landform known for rice and cotton
cultivation in desert ecosystem, affected with sand
sheeting at places (Fig. 2.1.6 and 2.1.7). Landscape
Ecological unit map for Hanumangarh district based
on the landforms, slope and land use linked with

physiography and sub-physiography is also reported
during the year (Fig. 2.1.8) and legend of the map is
described in table 2.1.1. Nine landscape ecological
units in sandy arid plains (Wb) and seven units in
sandy arid plains Marustahli (Wa) are delineated.

Fig. 2.1.7. Landform map of Hanumangarh district, Rajasthan

Fig. 2.1.6. Landform map of Sri Ganganagar district,
Rajasthan

Fig.2.1.8. Landscape Ecological Unit map of
Hanumangarh district, Rajasthan

Table. 2.1.1. Land Ecological Unit (LEU) of Hanumangarh district, Rajasthan
LEU

Description

WbAp2d

Very gently sloping alluvial plain (double cropped)

WbFp1d

Nearly level flood plain (double cropped)

WbAf2d

Very gently sloping Aeofluvial plain with sand cover 25-50 percent (double cropped)

WbAf1d

Very gently sloping Aeofluvial plain with less than 25 percent sand cover (double cropped)

WbAf2s

Very gently sloping Aeofluvial plain (double cropped)

WbSa1ds

Nearly level salt affected Aeofluvial plain (double cropped)

WbAs3o

Very gently sloping Aeofluvial plain with sand Sheeting (open scrub)

WaAh3s

Gently sloping High intensity Aeolian plain (single cropped/open scrub)

WaDh4o

Moderately sloping High intensity Aeolian plain (open scrub)

WaDi3s

Gently sloping interdunes Aeolian plain (single cropped)
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LEU

Description

WaDm3o

Gently sloping medium dune Aeolian plain (open scrub)

WaDm3s

Gently sloping medium dune Aeolian plain (single cropped)

WaDi2s

Gently sloping medium interdunal Aeolian plain (single cropped)

WaDl3o

Gently sloping low dune Aeolian plain (open scrub)

WaDl3s

Gently sloping low dune Aeolian plain (single cropped)

WaDi2d

Gently sloping medium interdunal Aeolian plain (double cropped)

Bikaner
District Bikaner partly represents the command area of
Thar desert ecosystem. These are situated between
27°07′ to 29°04′ North Latitude and 71°55′ to-74°13′
East Longitude, covering 1.2 mha area that comes to
7.9 % of the TGA of Rajasthan. The western, southwestern, northern and north eastern parts of the district
are largely covered with dunes of different types and
magnitudes with flat to undulating interdunal plains.
The central eastern and southern parts of the district
constitute largely flat and undulating plains. There are
only a few small hill outcrops of about 1-2 m height
near Kolayat in the district (Fig. 2.1.9).

and maximum of 470.7 m above mean sea level in
Sujangarh block in southern part of the district (Fig.
2.1.10). Dunes and inter dunes of low elevations are
largely interspersed in the sandy arid plains of the
district and the district is known for high temperature
during summers and low temperature in the winter.

Fig. 2.1.10. Landform map of Churu district, Rajasthan
Fig. 2.1.9. Landform map of Bikaner district, Rajasthan

Churu
District Churu is a part of Great Indian Thar Desert.
Surface is covered with sand and characterized
by dunes. The general topography is almost an
undulating plain area except some hillocks in south.
District is part of Outside Basin and its small part is
coming under Shekhawati River basin. The general
topographic elevation in the district is between 250
m to 300 m above mean sea level. Elevation ranges
from a minimum of 199.2 m above mean sea level in
Rajgarh block in the northeastern part of the district

Gujarat
In the state of Gujarat, 22 blocks belonging to Bharuch,
Surat, Navsari and Valsad districts (Fig.2.1.11) have
been interpreted. Landscape ecological units covering
plateaus, interflues, alluvial plains, coastal plains,
aeofluvial plains, aeolian plains and mudflatsin the
west coast plains of Gujarat coastal plains have been
developed. The detail legend is shown for two blocks
(Table 2.1.2 and 2.1.3) as an example. Among them
Vagra Taluk in Bharuch district of Gujarat represent
coastal plains, mudflats, alluvial plains and aeofluvial
plains in the west coast plains (Fig. 2.1.12), whereas
Mangrol taluk in Surat district is dominantly alluvial
plains with out crop hills (Fig. 2.1.13).
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Fig. 2.1.11. Landscape Ecological Units, Gujarat

Fig. 2.1.12. Landscape Ecological Unit map of Vagra taluka,
Bharuch dist., Gujarat
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Fig. 2.1.13. Landscape Ecological Unit map of Mangrol
taluka, Surat district, Gujarat
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Table 2.1.2. Landscape Ecological Units of block Vagra, Dist. Bharuch
LEU-slope, land use

Description

GpAl1d

Level to nearly level alluvial plain with double crop

GpAl1s

Level to nearly level alluvial plain with single crop

GpAl1w

Level to nearly level alluvial plain waste land

GpFm1w

Level to nearly level mud flat waste land

GpSf1w

Level to nearly level salt flat wasteland

GpCp1d

Level to nearly level coastal plain double crop

GpCp1s

Level to nearly level coastal plain single crop

GpCp1w

Level to nearly level coastal plain wasteland

GpCp2w

Level to nearly level coastal plain wasteland
Table 2.1.3. Description of landscape ecological units, Mangroltaluka, Surat district, Gujarat

LEU

Slope and land use

GpH2s

Very gently sloping Hill terrain (single crop)

GpH2d

Very gently Hill terrain (double crop)

GpAl1d

Level to nearly level sloping Alluvial plain (double crop)

GpAl1s

Level to nearly level sloping Alluvial plain (single crop)

GpAl2s

Very gentle sloping Alluvial plain (single crop)

GpAl2d

Very gentle sloping Alluvial plain (Double crop)

GpAl3s

Gentle sloping Alluvial plain (single crop)

GpAl3d

Gentle sloping Alluvial plain (Double crop)

Manipur
Manipur lies between 23o49’ 58.7” to 25o41’29.6” N latitude
and 92o58’19.1” to 94o44’33.9” E longitude covering an area
of 22306.7 km2. In the state total 110 landscape ecological
units have been identified. Gently and moderately sloping
hills and valleys partly under agriculture and forest under
ampitudinal hills and Manipur inter-hilly basin are separated.
The landform features comes under purvanchal hills under
north eastern hill ranges. The LEU map at different scale is
shown in the Fig. 2.1.14.

Nagaland
Nagaland lies between the geographical coordinates of
25o 11’55.3” to 27o02’09.4” N latitude and 93o19’36.3” to
95o14’25.8” E longitude covering an area of 16572.05
km2. About 217 landscape ecological units under low and
medium ampitudinal hills classified as purvanchal hills
of north eastern ranges/eastern Himalayas have been
identified in the state. The state has substantial area under
shifting cultivation as compare to other contiguous state.
The LEU map is shown in the Fig. 2.1.15.

Fig. 2.1.14. Landscape ecological units map
for a part of Manipur
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Fig. 2.1.15. Landscape ecological units map
for a part of Nagaland

Fig. 2.1.16 . Landscape ecological units map
for a part of Sikkim.

Sikkim
Sikkim lies between the geographical coordinates of
27o04’54.0” to 28o07’52.2”N latitude and 88o0’50.9” to
88o55’30.4”E longitude covering an area of 7154.6 km2. A
total 161 landscape ecological units covering moderately
to strongly sloping, summits, side slopes, cliffs/precipitous
slope, low hills and broad valleys partly under agriculture
and forests of eastern Himalaya have been identified in
the state. The state has substantial area under glaciersas
compare to total geographical area. The LEU map at
different scale is shown in the Fig. 2.1.16.

Meghalaya
Meghalaya lies between the geographical coordinates of
25o01’43.65” to 26o07’10.49”N latitude and 89o48’50.44” to
92o48’10.49”E longitude covering an area of 7154.6 km2.
A total 403 landscape ecological units covering moderately
to very strongly sloping hills and gently sloping valleys of
Meghalaya plateau of north eastern region have been
identified. The LEU map at different scale is shown in the
Fig. 2.1.17.

Fig. 2.1.17 . Landscape ecological units (LEUs)
map of Meghalaya.
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Charilamand Nalchar blocks, Sepahijala district,
Tripura
Charilam and Nalchar blocks in Sepahijala district of Tripura
cover in an area of 106 km2 and 193 km2, respectively. In
Charilam block, 18 LEUs covering partly cultivated low hills,
mounds, narrow valley and alluvial plains of Purvanchal hills
under the ranges of north eastern Himalaya are identified
(Fig. 2.1.18 and Table 2.1.4).In Nalchar block, 21 LEUs with
similar physical features are delineated (Fig. 2.1.19 and
Table 2.1.5).

Fig. 2.1.18. Landscape Ecological Units of Charilam
Block, Sepahijala (Tripura)

Table 2.1.4. Landscape Ecological Units Charilam block, Purvanchal hills, North Eastern Ranges, Eastern Himalayas
LEU

Description

NcMHMdNv6p/f

Moderately steeply sloping, moderately dissected, medium relief hills with narrow valleys –
plantation/forest

NcLHMdNv5s

Moderately steeply sloping, moderately dissected
singlecropcrop

NcLHMdNv5p

Moderately steeply sloping, moderately dissected low relief hills with narrow valleys - plantation

NcLHMdNv5p/f

Moderately steeply sloping, moderately dissected low relief hills with narrow valleys - plantation/
forest

NcLHMdNv5f

Moderately steeply sloping, moderately dissected low relief hills with narrow valleys - forest

NcLmoNv5s

Moderately steeply sloping, low mounds interspersed with narrow valleys - single crop

NcLmoNv5p

Moderately steeply sloping, low mounds interspersed with narrow valleys - plantation

NcLmoNv5f

Moderately steeply sloping, low mounds interspersed with narrow valleys - forest

NcNv2s

Very gently sloping narrow valleys - single crop

NcUumo4s

Moderately sloping undulating upland with mounds - single crop

NcUumo4p

Moderately sloping undulating upland with mounds - plantation

NcUumo4p/f

Moderately sloping undulating upland with mounds - plantation/forest

NcUumo4f

Moderately sloping undulating upland with mounds - forest

NcAl2d

Very gently sloping lower alluvial plain - double crop

NcAl2s

Very gently sloping lower alluvial plain - single crop

NcAl2p

Very gently sloping lower alluvial plain - plantation

NcAl2p/f

Very gently sloping lower alluvial plain - plantation/forest

NcAl2os

Very gently sloping lower alluvial plain - open scrub

low relief hills

with narrow valleys

-

Misc. - Habitation,River,Waterbody
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Fig. 2.1.19. Landscape Ecological Units of Nalchar Block,
Sepahijala (Tripura)

Table 2.1.5. Landscape Ecological Units Nalchar block, Purvanchal hills, North Eastern Ranges, Eastern Himalayas
LEU

Description

NcMHMdNv6s

Moderately steeply sloping, moderately dissected medium relief hills & narrow valleys (single crop)

NcMHMdNv6p

Moderately steeply sloping, moderately dissected medium relief hills & narrow valleys (plantation)

NcMHMdNv6p/s/f/t

Moderately steeply sloping, moderately dissected medium relief hills & narrow valleys (plantation
with scrubs)

NcLHMdNv5d

Moderately steeply sloping, moderately dissected low relief hills & narrow valleys (double crop)

NcLHMdNv5s

Moderately steeply sloping, moderately dissected low relief hills & narrow valleys (single crop)

NcLHMdNv5p

Moderately steeply sloping, moderately dissected low relief hills & narrow valleys (plantation)

NcLHMdNv5p/f/s/t

Moderately steeply sloping, moderately dissected low relief hills & narrow valleys (plantation/forest/
scrub/trees)

NcLHMdNv5f

Moderately steeply sloping, moderately dissected low relief hills & narrow valleys (forest)

NcLmoNv5s

Moderately steeply sloping, low mounds interspersed with narrow valleys (single crop)

NcLmoNv5p

Moderately steeply sloping, low mounds interspersed with narrow valleys (plantation)

NcLmoNv5p/f/s/t

Moderately steeply sloping, low mounds interspersed with narrow valleys (plantation/forest/scrub/
trees)

NcLmoNv5f

Moderately steeply sloping, low mounds interspersed with narrow valleys (forest)

NcNv3s

Gently sloping narrow valleys (single crop)

NcUumo4s

Moderately sloping undulating upland with mounds (single crop)

NcUu 4p

Moderately sloping undulating upland with mounds (plantation)

NcUu 4p/f/s/t

Moderately sloping undulating upland with mounds (plantation/forest/scrub/trees)

NcAl3d

Gently sloping lower alluvial plain (double crop)

NcAl3s

Gently sloping lower alluvial plain (single crop)

NcAl3p

Gently sloping lower alluvial plain (plantation)

NcAl3p/f/s/t

Gently sloping lower alluvial plain (plantation/forest/scrub/trees)

NcAl3os

Gently sloping lower alluvial plain (open scrub)

mo
mo
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Jhum intensified areas of Mokokchung district,
Nagaland
Mokokchung is one of the most Jhum intensified districts
of Nagaland. The district lies between 26°05′ N to 26°45′ N
latitude and 94°15′ E to 94°46′ E longitude and occupies an
area of 1615 square km. For the purpose of LRI at 1:10000
scale, the shifting areas distributed on different landforms
were divided into eight (8) landscape ecological units (LEUs)
covering moderately to strongly sloping low, medium and
high hills (Table 2.1.6 and Fig. 2.1.20).

Fig. 2.1.20. Landscape ecological unit (LEU) map of shifting
cultivated areas in Mokokchung district of Nagaland

Chakchaka block of Barpeta district, Assam
Chakchaka block of Barpeta district, Assam is situated in
the geographic extent from 26o27′ 01.8′′ to 26o30′ 09.0′′
N latitude and 90o51′ 52.3′′ to 90o52′ 01.2′′ E longitude
covering an area of 203.9 km2. The study area comprised
of 18 LEUs covering active, young and old alluvial plains
(Fig. 2.1.21 and Table 2.1.7).

Fig. 2.1.21. Landscape ecological unit (LEU) map of
Chackchaka block of Borpeta, Assam

Table 2.1.6. Landscape ecological units (LEUs) in low (NcHl) and medium (NcHm) amplitudinal hills of Mokokchung
district of Nagaland under shifting cultivation
LEUs

Descriptions

NcHlHh3jh

Gently sloping high hills under shifting cultivation

NcHlHh4jh

Moderately sloping high hills under shifting cultivation

NcHlHh5jh

Moderately steeply sloping high hills under shifting cultivation

NcHlHh6jh

Steeply sloping high hills under shifting cultivation

NcHlHh7jh

Very steeply sloping high hills under shifting cultivation

NcHlHh8jh

Strongly sloping high hills under shifting cultivation

NcHlHh9jh

Very strongly sloping high hills under shifting cultivation

NcHlMh4jh

Moderately sloping medium hills under shifting cultivation
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LEUs

Descriptions

NcHlMh5jh

Moderately steeply sloping medium hills under shifting cultivation

NcHlMh6jh

Steeply sloping medium hills under shifting cultivation

NcHlMh7jh

Very steeply sloping medium hills under shifting cultivation

NcHlMh8jh

Strongly sloping medium hills under shifting cultivation

NcHlMh9jh

Very strongly sloping medium hills under shifting cultivation

NcHlLh2jh

Very gently sloping low hills under shifting cultivation

NcHlLh3jh

Gently sloping low hills under shifting cultivation

NcHlLh4jh

Moderately sloping low hills under shifting cultivation

NcHlLh5jh

Moderately steeply sloping low hills under shifting cultivation

NcHlLh6jh

Steeply sloping low hills under shifting cultivation

NcHlLh7jh

Very steeply sloping low hills under shifting cultivation

NcHlLh8jh

Strongly sloping low hills under shifting cultivation

NcHmHh3jh

Gently sloping high hills under shifting cultivation

NcHmHh4jh

Moderately sloping high hills under shifting cultivation

NcHmHh5jh

Moderately steeply sloping high hills under shifting cultivation

NcHmHh6jh

Steeply sloping high hills under shifting cultivation

NcHmHh7jh

Very steeply sloping high hills under shifting cultivation

NcHmHh8jh

Strongly sloping high hills under shifting cultivation

NcHmHh9jh

Very strongly sloping high hills under shifting cultivation

NcHmMh8jh

Strongly sloping medium hills under shifting cultivation
Table 2.1.7. Landscape ecological units of Chackchaka block of Borpeta, Assam

LEUs

Descriptions

NaBnAaA2d

Very gently sloping active flood plains (double-crop)

NaBnAaA2fl

Very gently sloping active flood plains (fallow land)

NaBnAaA2hp

Very gently sloping active flood plains (homestead plantation)

NaBnAaA2ml

Very gently sloping active flood plains (marshland)

NaBnAaA2p

Very gently sloping active flood plains (plantation)

NaBnAaA2s

Very gently sloping active flood plains (single-crop)

NaBnAaA2SB

Very gently sloping active flood plains (sand bar)

NaBnAaO1d

Nearly level older alluvial plains (double crop)

NaBnAaO1fl

Nearly level older alluvial plains (fallow land)

NaBnAaO1hp

Nearly level older alluvial plains (homestead plantation)

NaBnAaO1p

Nearly level older alluvial plains (plantation)

NaBnAaO1s

Nearly level older alluvial plains (single-crop)

NaBnAaY1d

Nearly level younger alluvial plains (double-crop)

NaBnAaY1fl

Nearly level younger alluvial plains (fallow land)

NaBnAaY1hp

Nearly level younger alluvial plains (homestead plantation)

NaBnAaY1ml

Nearly level younger alluvial plains (marshland)

NaBnAaY1s

Nearly level younger alluvial plains (single-crop)

NaBnAaY3p

Moderately sloping younger alluvial plains (plantation)
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Arable land of Kolasib district, Mizoram
Kolasib district of Mizoram has total 33 landscape ecological
units covering low to high structural hills and narrow valleys
of purvanchal hills under eastern Himalayas (Fig. 2.1.22).
The hills are partly under forests and partly used for shifting
cultivation The descriptions of LEUs are given in Table
2.1.8.

Fig. 2.1.22. LEU map of Kolasib
district of Mizoram

Thadlaskein block of West Jaintia Hills district,
Meghalaya
Thadlaskein block in West Jaintia Hills district of Meghalaya
is located at the northern part of district. The block occupies
an area of 949.7 km2. A total, 34 landscape ecological units
covering gently, moderately sloping and strongly sloping
highly dissected plateaus, partly under agriculture and partly
under forests have been identified by overlaying landform,
slope and land use land cover layer in GIS environment
(Fig. 2.1.23 and Table 2.1.9).

Fig. 2.1.23. Landscape ecological unit map of
Thadlaskein block

Table 2.1.8. LEUs of arable lands of Kolasib district of Mizoram
LEU classes

Description

NcHSH5hp

Moderately steep to steep sloping, high structural hills of Purvanchal hill ranges(Homestead
plantation)

NcHSH5f

Moderately steep to steep sloping, high structural hills of Purvanchal hill ranges(Forest)

NcHSH5f2

Moderately steep to steep sloping, high structural hills of Purvanchal hill ranges(Forest, scrub forest)

NcHSH5w4

Moderately steep to steep sloping, high structural hills of Purvanchal hill ranges(Barren rocky)

NcHSH6tc

Steep sloping, High structural hills of Purvanchal hill ranges(Terrace cultivation)

NcHSH6tc

Steep sloping, High structural hills of Purvanchal hill ranges(Terrace cultivation)

NcHSH5p

Moderately steep to steep sloping, high structural hills of Purvanchal hill ranges(Forest,plantation)

NcHSL5f

Moderately steep to steep sloping, low Structural Hills of Purvanchal hill ranges(Forest)
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LEU classes

Description

NcHSL5f2

Moderately steep to steep sloping, low Structural Hills of Purvanchal hill ranges(Forest, scrub forest)

NcHSL5ja

Moderately steep to steep sloping, low Structural Hills of Purvanchal hill ranges(Jhum area)

NcHSL5p

Moderately steep to steep sloping, low Structural Hills of Purvanchal hill ranges(Forest,plantation)

NcHSM5f

Moderately steep to steep sloping, moderate structural hills of Purvanchal hill ranges(Forest)

NcHSM5f2

Moderately steep to steep sloping, moderate structural hills of Purvanchal hill ranges(Forest, scrub
forest)

NcHSM5hp

Moderately steep to steep sloping, moderate structural hills of Purvanchal hill ranges(Homestead
plantation)

NcHSM5ja

Moderately steep to steep sloping, moderate structural hills of Purvanchal hill ranges(Jhum area)

NcHSM5p

Moderately steep to steep sloping, moderate structural hills of Purvanchal hill ranges(Forest,plantation)

NcHSM6tc

Steep sloping, moderate structural hills of Purvanchal hill ranges(Terrace cultivation)

NcHRRV2ag

Gently sloping, ridge and rolling valley of Purvanchal hill ranges(Agriculture, Crop land)

Fallow land

Moderately sloping, ridge and rolling valley of Purvanchal hill ranges(Fallow land)

NcHRRV4f

Strongly sloping, ridge and rolling valley of Purvanchal hill ranges(Forest)

NcHRRV4f2

Strongly sloping, ridge and rolling valley of Purvanchal hill ranges(Forest, scrub forest)

NcHRRV4hp

Strongly sloping, ridge and rolling valley of Purvanchal hill ranges(Homestead plantation)

NcHRRV4p

Strongly sloping, ridge and rolling valley of Purvanchal hill ranges(Forest,plantation)

NcHRRV4w4

Strongly sloping, ridge and rolling valley of Purvanchal hill ranges(Barren rocky)

NcHRRV5ja

Moderately steep to steep sloping, ridge and rolling valley of Purvanchal hill ranges(Jhum area)

NcHRRV6tc

Steep sloping, ridge and rolling valley of Purvanchal hill ranges(Terrace cultivation)

NcHVP1ag

Very gently sloping, valley plains/flat land of Purvanchal hill ranges(Agriculture, Crop land)

NcHVP1f2

Very gently sloping, valley plains/flat land of Purvanchal hill ranges(Forest, scrub forest)

NcHVP1fl

Very gently sloping, valley plains/flat land of Purvanchal hill ranges(Fallow land)

NcHVP2f

Gently sloping, valley plains/flat land of Purvanchal hill ranges(Forest)

NcHVP2hp

Gently sloping, valley plains/flat land of Purvanchal hill ranges(Homestead plantation)

NcHVP3w4

Moderately sloping, valley plains/flat land of Purvanchal hill ranges(Barren rocky)

NcHVP1p

Very gently sloping, valley plains/flat land of Purvanchal hill ranges(Forest,plantation)

Builtup
Water Bodies
TOTAL
Table 2.1.9. Landscape ecological units of Thadlaskein block, Meghalaya
LEU

Description

NbP1HD1ag

Very gently sloping, highly dissected upper plateau in North eastern hill region (agriculture, crop
land)

NbP1HD1ag

Very gently sloping, highly dissected upper plateau in North eastern hill region (agriculture, crop
land)

NbP1HD1hp

Very gently sloping, highly dissected upper plateau in North eastern hill region (homestead
plantation)

NbP1HD1P

Very gently sloping, highly dissected upper plateau in North eastern hill region (agriculture,
plantation)

NbP1HD2f1

Gently sloping, highly dissected upper plateau in North eastern hill region (forest evergreen)

NbP1HD2f3

Gently sloping, highly dissected upper plateau in North eastern hill region (forest, scrub forest)
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LEU

Description

NbP1HD2f3

Gently sloping, highly dissected upper plateau in North eastern hill region (forest, scrub forest)

NbP1HD2hp

Gently sloping, highly dissected upper plateau in North eastern hill region (homestead plantation)

NbP1HD2tc

Gently sloping, highly dissected upper plateau in North eastern hill region (terrace cultivation)

NbP1HD2w1

Gently sloping, highly dissected upper plateau in North eastern hill region (scrub land)

NbP1HD2w2

Gently sloping, highly dissected upper plateau in North eastern hill region (wastelands)

NbP1HD3f3

Moderately sloping, highly dissected upper plateau in North eastern hill region (forest, scrub forest)

NbP1HD3f3

Moderately sloping, highly dissected upper plateau in North eastern hill region (forest, scrub forest)

NbP1HD3tc

Moderately sloping, highly dissected upper plateau in North eastern hill region (terrace cultivation)

NbP1HD3tc

Moderately sloping, highly dissected upper plateau in North eastern hill region (terrace cultivation)

NbP1HD3w1

Moderately sloping, highly dissected upper plateau in North eastern hill region (scrub land)

NbP1HD2f2

Gently sloping, highly dissected upper plateau in North eastern hill region (forest,deciduos)

NbP1LD1ag

Very gently sloping, lowly dissected upper plateau in North eastern hill region (agriculture, crop
land)

NbP1LD1P

Very gently sloping, lowly dissected upper plateau in North eastern hill region (agriculture,
plantation)

NbP1LD2f1

Gently sloping, lowly dissected upper plateau in North eastern hill region (forest evergreen)

NbP1LD2f2

Gently sloping, lowly dissected upper plateau in North eastern hill region (forest, deciduos)

NbP1LD2f3

Gently sloping, lowly dissected upper plateau in North eastern hill region (forest, scrub forest)

NbP1LD2tc

Gently sloping, lowly dissected upper plateau in North eastern hill region (terrace cultivation)

NbP1LD2w1

Gently sloping, lowly dissected upper plateau in North eastern hill region(scrub land)

NbP1LD2w2

Gently sloping, lowly dissected upper plateau in North eastern hill region (wastelands)

NbP1LD3f1

Moderately sloping, lowly dissected upper plateau in North eastern hill region (forest evergreen)

NbP1LD3tc

Moderately sloping, lowly dissected upper plateau in North eastern hill region (terrace cultivation)

NbP1MD1ag

Very gently sloping, moderately dissected upper plateau in North eastern hill region (agriculture,
crop land)

NbP1MD1P

Very gently sloping, moderately dissected upper plateau in North eastern hill region (agriculture,
plantation)

NbP1MD2f1

Gently sloping, moderately dissected upper plateau in North eastern hill region (forest evergreen)

NbP1MD2hp

Gently sloping, moderately dissected upper plateau in North eastern hill region (homestead
plantation)

NbP1MD2tc

Gently sloping, moderately dissected upper plateau in North eastern hill region (terrace cultivation)

NbP1MD2w1

Gently sloping, moderately dissected upper plateau in North eastern hill region (scrub land)

NbP1MD2w2

Gently sloping, moderately dissected upper plateau in North eastern hill region (wastelands)

NbP1MD3f1

Moderately sloping, moderately dissected upper plateau in North eastern hill region (forest
evergreen)

NbP1MD3f3

Moderately sloping, moderately dissected upper plateau in North eastern hill region (forest, scrub
forest)

NbP1MD3hp

Moderately sloping, moderately dissected upper plateau in North eastern hill region (homestead
plantation)

NbP1MD3tc

Moderately sloping, moderately dissected upper plateau in North eastern hill region (terrace
cultivation)
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Katihar district, Bihar

Nadia district, West Bengal

Katihar district is situated in the northern bank of river
Ganges and lies between 87°10' 12" E and 25°53' 49" N
to 88°4' 17" E and 25°13' 29" N. It is in the AESR 13.1
representing hot dry to sub-humid region and occupies an
area of 3056 km2. In the part of district. 38 LEUs covering
young and active alluvial plains are identified (Fig.2.1.24
and Table 2.1.10 ).

Nadia district of West Bengal is situated in the lower part of
Indo-gangetic plain (88°7' E and 24°6' 41" N to 88°47' 53"
E and 22°52' 24" N). It has an area of 3927 km2 and lies in
AESR 15.1 i.e., hot, moist sub-humid region. In the district,
54 LSUs covering young and active alluvial plains with point
bar and meanders were identified (Fig. 2.1.25 and Table
2.1.11).

Fig. 2.1.24. Landscape units (LSU) of Katihar district (part)

Fig. 2.1.25. LEU of Nadia district

Table 2.1.10. The major landform units of Indo Gangetic Alluvial Plains, Katihar district, Bihar
Landform

Description

AaY1

Nearly level young alluvial plain (Y1)

AaY2

Very gently sloping young alluvial plain (Y2)

Aa Am1

Nearly level active alluvial meander plain (Am1)

Aa Am2

Very gently sloping active alluvial meander plain (Am1)

Aa Af1

Nearly level active alluvial flood plain (Af1)

Land Use
Crop land
Crop land
Crop land (Mostly fallow)
Crop land
Crop land
Crop land
Wasteland/Brickfield /others
Habitation
Plantation
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Spectral signature
>80% crop
50 to 80%
< 50%
a with moisture/depressed
b with moisture/depressed
c with moisture/depressed
Habitation with patches of tree/crop

Symbol
a
b
c
d
e
f
g
h
p

Remote Sensing and GIS Applications
Table 2.1.11. Landscape ecological units of Indo-Gangetic alluvial plains (Aa) of Nadia district
Landform
AaOm1
AaY1
AaY2
AaAm1
AaAm2
AaAp1
AaAf1

Description
Nearly level old alluvial meander plain (Om1)
Nearly level young alluvial plain (Y1)
Very gently sloping young alluvial plain (Y2)
Nearly level active alluvial meander plain (Am1)
Very gently sloping active alluvial meander plain (Am2)
Nearly level active alluvial point bar (Ap1)
Nearly level active alluvial flood plain (Af1)

Land Use
Habitation
Plantation
Crop land
Crop land
Crop land
Crop land
Crop land
Crop land

Spectral signature
Habitation with patches of plantation/crop
>80% crop
‘c’ with moisture
50 to 80%
‘e’ with moisture
< 50%
‘g’ with moisture

Symbol
a
b
c
d
e
f
g
h

Maldah district, West Bengal

Murshidabad district, West Bengal

Malda district of West Bengal is also situated in the lower
Indo-Gangetic plains and (87°43' 13" E and 25°32' 45" N
to 88°28' 45" E and 24°41' 40" N). Malda lies in AERS 15.1
which is hot, moist sub-humid region and occupies an area
of 3733 km2. In the district, 25 LEUs covering active, young
and old alluvial plains with point bar and meanders were
identified (Fig. 2.1.26 and Table 2.1.12).

Murshidabad district occupies an area of 5324 sq km and is
in the lower Indo-Gangetic plain consisting of old and young
alluvium. It has an extent of 87°45' 20" E and 24°49' 51"N to
88°46' 38" E and 23°44' 24" N in AESR 15.1 (hot, moist subhumid region). In the district, 18 LMUs representing active,
young and old alluvial plains with point bar and meanders
were identified (Fig. 2.1.27 and Table 2.1.13).

Fig. 2.1.26. LEU of Maldah district

Fig. 2.1.27. LEU of Murshidabad district
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Table 2.1.12. Landscape ecological units of Malda district in Indo-Gangetic alluvial plains
Landform

Description

AaO2

Very gently sloping old alluvial plain (O2)

AaO1

Nearly level old alluvial plain (O1)

AaY1

Nearly level young alluvial plain (Y1)

AaA 1

Nearly level active alluvial meander plain (Am1)

AaAp1

Nearly level active alluvial point bar (Ap1)

AaAf1

Nearly level active alluvial flood plain (Af1)

m

Land Use

Spectral signature

Symbol

Habitation

Habitation with patches of plantation/crop

a

Plantation

b

Crop land

>80% crop

c

Crop land

‘c’ with moisture

d

Crop land

50 to 80%

e

Crop land

‘e’ with moisture

f

Crop land

< 50%

g

Crop land

‘g’ with moisture

h

Table 2.1.13. Landscape ecological units of Murshidabad district in Indo-Gangetic alluvial plains
Landform

Description

AaO1

Nearly level old alluvial plain (O1)

AaO 1

Nearly level old alluvial meander plain (Om1)

AaY1

Nearly level young alluvial plain (Y1)

AaA 1

Nearly level active alluvial meander plain (Am1)

AaAp1

Nearly level active alluvial point bar (Ap1)

AaAf1

Nearly level active alluvial flood plain (Af1)

m

m

Land Use

Spectral signature

Symbol

Crop land

>80% crop

a

Crop land

50 to 80%

b

Crop land

< 50%

c

Crop land

a with moisture

d

Crop land

b with moisture

e

Crop land

c with moisture

f

Wasteland/Brickfield /others
Habitation

g
Habitation with patches of tree/crop

h

Plantation

I

Afforestation

j

Open scrub

k
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Bolangir district, Odisha

Santipur block, Nadia district, West Bengal

Bolangir district of Odisha is situated in the upper reaches
of Mahanadi basin and extends form 82°40' 12" E and 21°3'
25" N to 83°43' 56" E and 20°10' 10" N. The district occupies
an area of 6575 km2 in AESR 12.1 which is hot, moist and
sub-humid region. In the district, 50 LMUs, representing
hills, upland, valley fills, plains and active alluvial plains
were identified (Fig. 2.1.28 and Table 2.1.14).

Santipur block is situated in the lower Gangetic Plains of
Nadia district of West Bengal (88°19’32” to 88°31’52” E
and 23°11’23” to 23°19’54” N) and occupies an area 194
km2. The block is under AESR 15.1 which is hot, moist and
subhumid region. The western part of the block is mostly
under floodplain while the rest is young alluvial plain with
few areas adjoining the Santipur town being under old
alluvial plain. In the block, 10 LEUs were identified (Fig.
2.1.29 and Table 2.1.15).

Fig. 2.1.28. Landscape units (LSU) of
Bolangir district (part)

Fig. 2.1.29. Landscape Ecological Units of Santipur Block,
Nadia (WB)

Table 2.1.14. Landscape ecological units of Bolangir district in Eastern Plateau of Mahanadi basin
Landform

Description

EmH

Moderately steeply sloping residual hills

EmHF

Moderately sloping foothills

EmUD

Moderately sloping dissected upland

EmUUn

Moderately sloping undulating upland

EmUUn

Gently sloping undualating upland

EmUUn

Very gently sloping undualating upland

EmVf

Gently sloping valley fill

EmPUn

Gently sloping undulating plain

EmAp

Very gently sloping active alluvial plain

Symbol
F

Landuse
Forest

k

Degraded forest

a

Cropland with crops and trees

b

Cropland (presently fallow)

c

Cropland (moist fallow)

de
j
T/s

Depressed land
Open scrub/ field/Waste land/ Miscellaneous
Trees/scrub

Habitation

H

Habitation with cultivation

Hc

25

Annual Report-2017-18
Table 2.1.15. Description of Landscape Ecological Units Santipur block, Indo-Gangetic alluvial plains
LEU

Description

AaO2d

Very gently sloping old alluvial plain – Double crops

AaO2p

Very gently sloping old alluvial plain - Plantation

AaO2os

Very gently sloping old alluvial plain – Open scrub

AaY1d

Nearly level young alluvial plain – Double crops

AaY1p

Nearly level young alluvial plain - Plantation

f

AaA 1d
f

AaA 1s
f

AaA 1p
f

AaA 1fa
c

AaA 1fa

f

Nearly level active alluvial plain – Double crops
f

Nearly level active alluvial plain – Single crop
f

Nearly level active alluvial plain – Plantation
f

Nearly level active alluvial plain – Fallow
c

Nearly level active alluvial plain - Fallow

f - flood plain, c - char

Maynaguri block, Jalpaiguri district, West Bengal

Hazaribagh district, Jharkhand

Maynaguri block is situated between two rivers, Teesta and
Jaldhaka in the northern part of West Bengal and in the
district of Jalpaiguri (88°44’30” to 88°58’34” E and 26°22’42”
to 26°47’40” N). The block is under AESR 15.3 which is
hot, moist and humid to perhumid region and spreads over
an area of 555 km2. In the block, 22 LEUs were identified
covering upper piedmont plain, lower piedmont plain,
undulating lower piedmont plain (depressed), old alluvial
plain, old alluvial plain, old alluvial plain (depressed), young
alluvial plain, and active alluvial plain (meander) and nearly
level active alluvial plain (flood plain). (Fig. 2.1.30 and
Table 2.1.16).

Hazaribagh district is located in the Chhotonagpur plateau
area and has varied geology and landforms. It extends
from 84°59' 31" E and 24°31' 32" N to 85°57' 52" E and
23°39' 45" N representing hot moist/dry subhumid region.
Hazaribagh covers an area of 4313 km2. In the district, 66
LEUs covering ridge, escarpment, isolated hillocks, gullied
uplands and valley fills under lower and upper plateau and
plateau top were identified (Fig. 2.1.31 and Table 2.1.17).

Fig. 2.1.30. Landscape Ecological Units of Mayanaguri
Block, Jalpaiguri (WB)

Fig. 2.1.31. Landscape Ecological Unit map
of Hazaribag (part)

Table 2.1.16. Description of Landscape Ecological Units Maynaguri block, Indo-Gangetic alluvial plains
LEU
AaPU4s
AaPU4t
AaPU4f
AaPlu3d
AaPlu3s
AaPlu3t
AaPlu3f
AaPlud2s
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Description
Moderately sloping upper piedmont plain - Single crop
Moderately sloping upper piedmont plain - Tea Garden
Moderately sloping upper piedmont plain - Forest
Gently sloping undulating lower piedmont Plain - Double crop
Gently sloping undulating lower piedmont Plain - Single crop
Gently sloping undulating lower piedmont Plain - Tea Garden
Gently sloping undulating lower piedmont Plain - Forest
Very gently sloping undulating lower piedmont Plain depressed - Single crop
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LEU
AaPlud2t
AaO3t
AaO2d
AaOd2s
AaY2d
AaY2t
AaY1d
AaY1t
AaAm2d
AaAm2s
AaAm2t
AaAf1d
AaAf1s
AaAf1f

Description
Very gently sloping undulating lower piedmont Plain depressed - Tea Garden
Gently sloping old alluvial Plain - Tea Garden
Very gently sloping old alluvial Plain - Double crop
Very gently sloping old alluvial Plain depressed - Single crop
Very gently sloping young alluvial Plain - Double crop
Very gently sloping young alluvial Plain - Tea Garden
Nearly level young alluvial plain - Double crop
Nearly level young alluvial plain - Tea Garden
Very gently sloping active alluvial plain meander - Double crop
Very gently sloping active alluvial plain meander - Single crop
Very gently sloping active alluvial plain meander - Tea Garden
Nearly level active alluvial plain flood Plain - Double crop
Nearly level active alluvial plain flood Plain - Single crop
Nearly level active alluvial plain flood Plain - Forest
Table. 2.1.17. The Landscape ecological units of Hazaribag district in Indo-Gangetic alluvial plains

Broad LF
Plateau
Plateau Top (Pt)

Upper Plateau (Pu)

Lower Plateau (Pl)

Landuse
Forest
Degraded Forest
Crop land
Crop land
Crop land
Query
Mine/other land
Habitation

Land Form

Symbol

Slope

Ridge
Escarpment
Dissected
Upland

R
Es
D

6
6
6
5
4
3
6
6
6
6
5
5
4
3
3
6
6
6
6
5
5
4
3
3
2
3
2

Hill/Ridge/

Undulating

U

Ridge
Escarpment
Isolated Hillock
Dissected
Hill/Ridge/
Upland

R
Es
H
D

Gullied land
Undulating

G
U

Valley fill
Ridge
Escarpment
Isolated Hillock
Dissected
Hill/Ridge/
Upland

Vf
R
Es
H
D

Gullied land
Undulating

G
U

Plain (undulating)

Pu

Valley fill
Valley (undulating)

Vf
V
Symbol
a
b
c
d
e
f
g
h

Slope description
Steeply sloping
Steeply sloping
Steeply sloping
Moderately steeply sloping
Moderately sloping
Gently sloping
Steeply sloping
Steeply sloping
Steeply sloping
Steeply sloping
Moderately steeply sloping
Moderately steeply sloping
Moderately sloping
Gently sloping
Gently sloping
Steeply sloping
Steeply sloping
Steeply sloping
Steeply sloping
Moderately steeply sloping
Moderately steeply sloping
Moderately sloping
Gently sloping
Gently sloping
Very gently sloping
Gently sloping
Very gently sloping
Spectral signature

>80% crop
50 to 80% crop
< 50% crop
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Yavatmal tehsil
The district covers 13,582 km2 (4.41 percent of the state).
Landscape ecological units consisting of very gently sloping
alluvial plains, moderately sloping escarpments, hillocks,
hills and ridges, intervening basin and valleys, pediments
and plateaus representing upper Maharashtra basaltic
landscape of Deccan plateau have been developed. The
details for Yavatmal tehsil is given in the text. (Fig. 2.1.32
and Table 2.1.18)

Fig. 2.1.32. Land Ecological Units map of Yavatmal tehsil

Table 2.1.18. Description of Land Ecological Units representing Upper Deccan Plateau, Basaltic Terrain
(DuBa) of Yavatmal tehsil, Yavatmal district, Maharashtra
LEU

Description

Ap1Dc

Level to nearly level Alluvial plains (Double Crop)

Ap1F

Level to nearly level Alluvial plains (Forest)

Ap1Sc

Level to nearly level Alluvial plains (Single Crop)

Ap2Bl

Very gently sloping Alluvial plains (Barren Land)

Ap2Dc

Very gently sloping Alluvial plains (Double Crop)

Ap2Sc

Very gently sloping Alluvial plains (Single Crop)

E5Bl

Moderately steeply sloping Escarpments (Barren Land)

E5Dc

Moderately steeply sloping Escarpments (Double Crop)

E5F

Moderately steeply sloping Escarpments (Forest)

E5Sc

Moderately steeply sloping Escarpments (Single Crop)

E5Sf

Moderately steeply sloping Escarpments (Scrub Forest)

E5Wl

Moderately steeply sloping Escarpments (Waste Land)

Hl5Bl

Moderately steeply sloping Hillocks (Barren Land)

Hl5Dc

Moderately steeply sloping Hillocks (Double Crop)

Hl5F

Moderately steeply sloping Hillocks (Forest)

Hl5Sc

Moderately steeply sloping Hillocks (Single Crop)

Hl5Wl

Moderately steeply sloping Hillocks (Waste Land)

Hr5Bl

Moderately steeply sloping Hills and Ridges (Barren Land)

Hr5F

Moderately steeply sloping Hills and Ridges (Forest)

Hr5Sc

Moderately steeply sloping Hills and Ridges (Single Crop)

Hr5Wl

Moderately steeply sloping Hills and Ridges (Waste Land)

Iv2Sc

Very gently sloping Intervening Valley (Single Crop)

Iv2Wl

Very gently sloping Intervening Valley (Waste Land)

Iv4Bl

Moderately sloping Intervening Valley (Barren Land)

Iv4Dc

Moderately sloping Intervening Valley (Double Crop)

Iv4F

Moderately sloping Intervening Valley (Forest)

Iv4Sc

Moderately sloping Intervening Valley (Single Crop)

Iv4Wl

Moderately sloping Intervening Valley (Waste Land)

Pd4Bl

Moderately sloping Pediments (Barren Land)

Pd4Dc

Moderately sloping Pediments (Double Crop)
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LEU

Description

Pd4F

Moderately sloping Pediments (Forest)

Pd4Sc

Moderately sloping Pediments (Single Crop)

Pd4Sf

Moderately sloping Pediments (Scrub Forest)

Pd4Wl

Moderately sloping Pediments (Waste Land)

Pl2Dc

Very gently sloping Plateau (Double Crop)

Pl2Sc

Very gently sloping Plateau (Single Crop)

Pl3Bl

Gently sloping Plateau (Barren Land)

Pl3Dc

Gently sloping Plateau (Double Crop)

Pl3F

Gently sloping Plateau (Forest)

Pl3Sc

Gently sloping Plateau (Single Crop)

Pl3Wl

Gently sloping Plateau (Waste Land)

Pl4Bl

Moderately sloping Plateau (Barren Land)

Pl4F

Moderately sloping Plateau (Forest)

Pl4Sc

Moderately sloping Plateau (Single Crop)

Pl4Wl

Moderately sloping Plateau (Waste Land)

Pp3Bl

Gently sloping Pediplains (Barren Land)

Pp3Dc

Gently sloping Pediplains (Double Crop)

Pp3F

Gently sloping Pediplains (Forest)

Pp3Fl

Gently sloping Pediplains (Fallow Land)

Pp3Sc

Gently sloping Pediplains (Single Crop)

Pp3Wl

Gently sloping Pediplains (Waste Land)

Pp4Bl

Moderately sloping Pediplains (Barren Land)

Pp4Dc

Moderately sloping Pediplains (Double Crop)

Pp4F

Moderately sloping Pediplains (Forest)

Pp4Fl

Moderately sloping Pediplains (Fallow Land)

Pp4Sc

Moderately sloping Pediplains (Single Crop)

Pp4Wl

Moderately sloping Pediplains (Waste Land)

Sp3Bl

Gently sloping Subdued Plateau (Barren Land)

Sp3Sc

Gently sloping Subdued Plateau (Single Crop)

Sp4Bl

Moderately sloping Subdued Plateau (Barren Land)

Up1F

Level to nearly level Undulating Plateau (Forest)

Up1Sc

Level to nearly level Undulating Plateau (Single Crop)

Up1Wl

Level to nearly level Undulating Plateau (Waste Land)

Up3Sc

Gently sloping Undulating Plateau (Single Crop)

Up4Bl

Moderately sloping Undulating Plateau (Barren Land)

Up4Sc

Moderately sloping Undulating Plateau (Single Crop)

Up4Wl

Moderately sloping Undulating Plateau (Waste Land)

Uu3F

Gently sloping Undulating uplands (Forest)

Uu3Sc

Gently sloping Undulating uplands (Single Crop)

Uu3Wl

Gently sloping Undulating uplands (Waste Land)

V2Dc

Very gently sloping Valley (Double Crop)

V2Sc

Very gently sloping Valley (Single Crop)

V4Bl

Moderately sloping Valley (Barren Land)

V4Dc

Moderately sloping Valley (Double Crop)

V4F

Moderately sloping Valley (Forest)

V4Sc

Moderately sloping Valley (Single Crop)
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Rahuri taluka, Ahmadnagar district, Maharashtra
Landform map of Rahuri taluka has been generated using
Sentinal-2 data and revised after field visit. Land use/
land cover analysis has been carried out and Landscape
Ecological Units (LEU) map of Rahuri taluka has been
generated. (Fig. 2.1.33 and Table 2.1.19)

Tikamgarh block, Tikamgarh district, Madhya
Pradesh
Landscape ecological unit map of Tikamgarh block,
Tikamgarh district, Madhya Pradesh representing granite/
gneiss landscape of Pathar and Bundelkhand upland,
Central Highland was prepared (Fig. 2.1.34) and units are
described in table 2.1.20.

Fig. 2.1.33. Landform and Landscape Ecological Units
(LEU) map of Rahuri taluka

Fig. 2.1.34. LEU maps of Tikamgargh block,
Madhya Pardesh

Table 2.1.19. Description of landscape ecological units representing basaltic terrain of North
Deccan Plateau (DnBa), Rahuri block, Ahmednagar district, Maharashtra
LEU

Description

Pt3s

Gently sloping plateau top (Single crop)

Pt3w

Gently sloping plateau top (Wastelands)

Pt3f

Gently sloping plateau top (Forest)

Pt4s

Moderately sloping plateau top (Single crop)

Pt4f

Moderately sloping plateau top (Forest)

Pt6f

Steeply sloping plateau top (Forest)

Im3w

Gently sloping isolated mounds (Wastelands)

Im4w

Moderately sloping isolated mounds (Wastelands)

Im4f

Moderately sloping isolated mounds (Forest)

Im5f

Moderately steep sloping isolated mounds (Forest)

Im6w

Steeply sloping isolated mounds (Wastelands)

Im6f

Steeply sloping isolated mounds (Forest)

Lr4w

Moderately sloping linear ridges (Wastelands)

Lr4f

Moderately sloping linear ridges (Forest)

Lr5f

Moderately steep sloping linear ridges (Forest)

Lr6f

Steeply sloping linear ridges (Forest)
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LEU

Description

Ss1f

Level to nearly level scarp slopes (Forest)

Ss2f

Very gently sloping scarp slopes (Forest)

Ss3w

Gently sloping scarp slopes (Wastelands)

Ss3f

Gently sloping scarp slopes (Forest)

Ss4f

Moderately sloping scarp slopes (Forest)

Ss5f

Moderately steep sloping scarp slopes (Forest)

Ss6w

Steeply sloping scarp slopes (Wastelands)

Ss6f

Steeply sloping scarp slopes (Forest)

Ss7f

Very steeply sloping scarp slopes (Forest)

Uu2d

Very gently sloping undulating uplands (Double crops)

Uu2s

Very gently sloping undulating uplands (Single crop)

Uu2w

Very gently sloping undulating uplands (Wastelands)

Uu2f

Very gently sloping undulating uplands (Forest)

Uu3d

Gently sloping undulating uplands (Double crops)

Uu3s

Gently sloping undulating uplands (Single crop)

Uu3w

Gently sloping undulating uplands (Wastelands)

Uu3f

Gently sloping undulating uplands (Forest)

Uu4d

Moderately sloping undulating uplands (Double crops)

Uu4s

Moderately sloping undulating uplands (Single crop)

Uu4w

Moderately sloping undulating uplands (Wastelands)

Uu4f

Moderately sloping undulating uplands (Forest)

Uu5w

Moderately steep sloping undulating uplands (Wastelands)

Uu5f

Moderately steep sloping undulating uplands (Forest)

Uu6s

Steeply sloping undulating uplands (Single crop)

Uu6w

Steeply sloping undulating uplands (Wastelands)

Uu6f

Steeply sloping undulating uplands (Forest)

Ul2d

Very gently sloping undulating lowlands (Double crops)

Ul2s

Very gently sloping undulating lowlands (Single crop)

Ul2w

Very gently sloping undulating lowlands (Wastelands)

Ul3w

Gently sloping undulating lowlands (Wastelands)

Ul4f

Moderately sloping undulating lowlands (Forest)

Ap2d

Very gently sloping alluvial plains (Double crops)

Ap3w

Gently sloping alluvial plains (Wastelands)

Nv2d

Very gently sloping narrow valleys (Double crops)

Nv2s

Very gently sloping narrow valleys (Single crop)

Nv3s

Gently sloping narrow valleys (Single crop)

Bvf2d

Very gently sloping broad valleyfloor (Double crops)

Bvf2s

Very gently sloping broad valleyfloor (Single crop)
Table 2.1.20. Description of landscape ecological units of Tikamgarh block of Madhya Pradesh state

LEU

Description

CpGnPt2d

Very gently sloping plateau top (Double crop)

CpGnPt2w

Very gently sloping plateau top (Wastelands)

CpGnPt2sl

Very gently sloping plateau top (Scrublands)

CpGnPt3d

Gently sloping plateau top (Double crop)

CpGnPt3s

Gently sloping plateau top (Single crop)

CpGnPt3w

Gently sloping plateau top (Wastelands)
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LEU

Description

CpGnLr5sl

Moderately steep sloping linear ridges (Scrublands)

CpGnLr6sl

Steeply sloping linear ridges (Scrublands)

CpGnLr7sl

Very steeply sloping linear ridges (Scrublands)

CpGnLr8sl

Strongly sloping linear ridges (Scrublands)

CpGnIm4sl

Moderately sloping isolated mounds (Scrublands)

CpGnIm6sl

Steeply sloping isolated mounds (Scrublands)

CpGnUu3d

Gently sloping undulating uplands (Double crop)

CpGnUu3s

Gently sloping undulating uplands (Single crop)

CpGnUu3w

Gently sloping undulating uplands (Wastelands)

CpGnUu3sl

Gently sloping undulating uplands (Scrublands)

CpGnUu4d

Moderately sloping undulating uplands (Double crop)

CpGnUu4w

Moderately sloping undulating uplands (Wastelands)

CpGnUu4sl

Moderately sloping undulating uplands (Scrublands)

CpGnUu5sl

Moderately steep sloping undulating uplands (Scrublands)

CpGnUu6sl

Steeply sloping undulating uplands (Scrublands)

CpGnUu7sl

Very steeply sloping undulating uplands (Scrublands)

CpGnUm1d

Level to nearly level undulating midlands (Double crop)

CpGnUm2d

Very gently sloping undulating midlands (Double crop)

CpGnUm2s

Very gently sloping undulating midlands (Single crop)

CpGnUm2w

Very gently sloping undulating midlands (Wastelands)

CpGnUm2sl

Very gently sloping undulating midlands (Scrublands)

CpGnUm3d

Gently sloping undulating midlands (Double crop)

CpGnUm3w

Gently sloping undulating midlands (Wastelands)

CpGnUm3sl

Gently sloping undulating midlands (Scrublands)

CpGnUm4w

Moderately sloping undulating midlands (Wastelands)

CpGnUm4sl

Moderately sloping undulating midlands (Scrublands)

CpGnUl2d

Very gently sloping undulating lowlands (Double crop)

CpGnUl2s

Very gently sloping undulating lowlands (Single crop)

CpGnUl2w

Very gently sloping undulating lowlands (Wastelands)

CpGnUl2sl

Very gently sloping undulating lowlands (Scrublands)

CpGnUl3d

Gently sloping undulating lowlands (Double crop)

CpGnUl3s

Gently sloping undulating lowlands (Single crop)

CpGnUl3w

Gently sloping undulating lowlands (Wastelands)

CpGnUl3sl

Gently sloping undulating lowlands (Scrublands)

CpGnFp2d

Very gently sloping flood plains (Double crop)

CpGnFp2sl

Very gently sloping flood plains (Scrublands)

CpGnFp3d

Gently sloping flood plains (Double crop)

CpGnFp3w

Gently sloping flood plains (Wastelands)

CpGnNv1d

Level to nearly level narrow valleys (Double crop)

CpGnNv2d

Very gently sloping narrow valleys (Double crop)

CpGnNv2s

Very gently sloping narrow valleys (Single crop)

CpGnNv2w

Very gently sloping narrow valleys (Wastelands)

CpGnNv2sl

Very gently sloping narrow valleys (Scrublands)

CpGnNv3d

Gently sloping narrow valleys (Double crop)

CpGnBvf2d

Very gently sloping broad valleyfloor (Double crop)

CpGnBvf3d

Gently sloping broad valleyfloor (Double crop)

CpGnBvf3w

Gently sloping broad valleyfloor (Wastelands)
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Balrampur Block of Balrampur district, Uttar
Pradesh
Balrampur block of Balrampur district, Uttar Pradesh is
representative of foothills of Central Himalayas, warm to hot
moist sub-humid eco-subregion (AESR 13.2). It is located
at 27o17’00” to 27o34’00” N Latitudes 82o01’00” to 82o27’00”
E Longitudes covering an area of 45164 ha. The base
map has been prepared using sentinel data (10m). Three
major landforms viz. old alluvial plain, recent alluvial plain
and active flood plain have been delineated. Landscape
ecological units map has been prepared with combination
of broad physiography, landform, slope and land use/ land
cover maps and depicted in fig. 2.1.35 and described in
table 2.1.21.

Muskara Block of Hamirpur district, Uttar Pradesh
Muskara block of Hamirpur district, Uttar Pradesh is
representative of Madhya Bharat Pathar and Bundelkhand
uplands-hot moist semi-arid eco-subregion (AESR 4.4). It
is located at 25030’35” to 25054’50” N latitudes 79041’40”
to 80002’00” E longitudes covering an area of 49315.92
ha. The base map has been prepared using sentinel data.
Three major landforms viz., upland land with hummocks,
old alluvial plain with hummocks and ravenous land have
been delineated. Landscape ecological units (LEU) map
has been prepared with combination of broad physiography,
landform, slope and land use/ land cover maps and depicted
in figure 2.1.36 and described in table 2.1.22. It is part of
cultivated alluvial plain with 21 LEUs.

Fig. 2.1.35. Landscape Ecological Unit (LEU)
Map of Balrampur block

Fig. 2.1.36. Landscape Ecological Unit (LEU)
Map of Muskura block

Table 2.1.21. Description of Landscape Ecological units, Balrampur block, Uttar Pradesh
LEU

Description

AaA1d

Active flood plain with level to nearly level cultivated double crop

AaO1d

Old alluvial plain with level to nearly level cultivated double crop

AaO1s

Old alluvial plain with level to nearly level cultivated single crop

AaO1fa

Old alluvial plain with level to nearly level current fallow

AaO1fd

Old alluvial plain with level to nearly level dense forest

AaO1p

Old alluvial plain with level to nearly level plantation

AaO1v

Old alluvial plain with level to nearly level vegetation

AaO1wl

Old alluvial plain with level to nearly level wasteland

AaY1d

Recent alluvial plain with level to nearly level cultivated double crop
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LEU

Description

AaY1s

Recent alluvial plain with level to nearly level cultivated single crop

AaY1fa

Recent alluvial plain with level to nearly level current fallow

AaY1fd

Recent alluvial plain with level to nearly level dense forest

AaY1p

Recent alluvial plain with level to nearly level plantation

AaY1v

Recent alluvial plain with level to nearly level vegetation

AaY1wl

Recent alluvial plain with level to nearly level wasteland

AaO2d

Old alluvial plain with very gently sloping cultivated double crop

AaO2s

Old alluvial plain with very gently sloping cultivated single crop

AaO2fa

Old alluvial plain with very gently sloping current fallow

AaO2fd

Old alluvial plain with very gently sloping dense forest

AaO2p

Old alluvial plain with very gently sloping plantation

AaO2wl

Old alluvial plain with very gently sloping wasteland

AaO2v

Old alluvial plain with very gently sloping vegetation

AaY2d

Recent alluvial plain with very gently sloping cultivated double crop

AaY2fa

Recent alluvial plain with very gently sloping current fallow

AaY2wl

Recent alluvial plain with very gently sloping wasteland
Table 2.1.22. Description of Landscape Ecological units, Muskura block

LEU Symbol

LEU Description

CpApPh2d

Very gently sloping plain with hummocks and cultivated (double crops)

CpApPh2f

Very gently sloping plain with hummocks and forest

CpApPh2s

Very gently sloping plain with hummocks and cultivated (single crop)

CpApPh2v

Very gently sloping plain with hummocks and vegetation

CpApPh2wl

Very gently sloping plain with hummocks and wasteland

CpApPh3d

Gently sloping plain with hummocks and cultivated (double crops)

CpApPh3f

Gently sloping plain with hummocks and forest

CpApPh3s

Gently sloping plain with hummocks and cultivated (single crop)

CpApPh3wl

Gently sloping plain with hummocks and wasteland

CpApUh2d

Very gently sloping upland with hummocks and cultivated (double crops)

CpRv2f

Soils of ravinous land with very gently sloping and forest

CpRv2s

Soils of ravinous land with very gently sloping and cultivated (single crop)

CpRv2v

Soils of ravinous land with very gently sloping and vegetation

CpRv2wl

Soils of ravinous land with very gently sloping and wasteland

CpRv3f

Soils of ravinous land with gently sloping and forest

CpRv3s

Soils of ravinous land with gently sloping and cultivated (single crop)

CpRv3v

Soils of ravinous land with gently sloping and vegetation

CpRv3wl

Soils of ravinous land with gently sloping and wasteland

CpRv4f

Soils of ravinous land with moderately sloping and forest

CpRv4v

Soils of ravinous land with moderately sloping and vegetation

CpRv4wl

Soils of ravinous land with moderately sloping and wasteland.
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Chilkur, Huzurnagar, Garedapallimandal of NSLC command area of Krishna Basin in Suryapeth district
of Telangana State
The Command area in the state of Telangana stretches between 16o34’15” to 17o22’14” N latitude and 79o15’56” to 80o44’16”
E longitude on 7 mha area covering the parts of Khammam, Nalgonda, Suryapet, Yadadri Bhuvangiri, Mahabubanagar,
Nagarkurnool, Wanarparthy, Jogulamba Gadwal, Vikarabad and Rangareddy and Siddipet districts. Based on landform,
land use/land cover and slope, Landscape Ecological Units (LEU) maps (Fig.2.1.37 and Table 2.1.23) has been generated
for three blocks for land resource inventory.

Fig. 2.1.37. Landscape Ecological Units (LEU) maps of Chilkur, Huzurnagar, Garedapalli blocks of Telangana state

Table 2.1.23. Description of landscape ecological units, NSLC
command area, Suryapet district, Telangana state
LEU

Description

DsGnUu2d

Very gently sloping undulating upland (double crop)

DsGnUl2d

Gently sloping undulating lowland (double crop)

DsGnUu3d

Gently sloping undulating upland (double crop)

DsGnUp3d

Gently sloping undulating plateau (double crop)

viz. Hill ranges, steeply sloping uphill, moderately
sloping foothill, very gently sloping mid land plain,
gently sloping lowland plain, very gently sloping
broad valley and isolated hillocks were delineated
and verified (Fig.2.1.39).

DsGnUm2d Very gently sloping undulating midland (double crop)
DsGnVf2d

Very gently sloping valley floor (double crop)

DsGnUm3d Gently sloping undulating midland (double crop)
DsGnUl3d

Gently sloping undulating lowland (double crop)

Needamangalam Block, Thiruvarur district, Tamil
Nadu
Needamangalam block of Thiruvarur district, Tamil Nadu
extends from 10°34' 14.704" to 10°48' 33.387" N and 79°17'
40.643" to 79°31' 55.856" E longitude and covers an area
of 24,063 ha. Five landform units were delineated namely
alluvial plain canal command, lower deltaic plain, natural
levee lower deltaic plain, pediplain canal command and
upland (Fig.2.1.38).

Palani block in Dindigul district, Tamil Nadu
Palani block in Dindigul district extends from 77°18'22"
to 77°38'6" E longitudes and 10°20'12" to 10°32'33" N
latitudes and covers 40,000 hectares. Seven landform units

Fig. 2.1.38. Landform map of Needamangalam
block of Thiruvarur district, Tamil Nadu

35

Annual Report-2017-18

Land Degradation – Modeling Extent and Severity

Fig. 2.1.39. Landform map of Palani block of
Dindigul district, Tamil Nadu

A quick, robust, quantitative and consistent method to
identify and map degraded lands at regional scale has
been developed which utilizes coarse resolution MODIS
NDVI time series data as a proxy of land degradation
based on the assumption that, the degraded lands exhibit
a consistently low NDVI in the time series. The method also
uses high resolution contextual information from Landsat
data to develop the output map on large scale. The data
on topography, hydrology, and legacy data are part of
the method to identify the prevalent degradation types
and severity of degradation. Finally, the method relies on
field observations along with other data available in public
domain to validate the overall assessment.
Its simplicity and use of freely downloadable input data
make it suitable for rapid assessment of land degradation
on a national scale, periodically at low cost. The study also
tests the robustness of the developed method in different
terrain of the country including the IGP, basaltic terrain and
the central plains of Chhattisgarh. The overall methodology
is shown in the figure 2.1.40. Based on the methodology
developed, degraded lands of different states and terrains
are shown are discussed below.

Fig. 2.1.40. Methodology flowchart for land degradation mapping
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Deserts of Thar: Four districts of deserts of Rajasthan (Sriganganagar, Hanumangarh, Churu, and Bikaner)
have been analyzed for land degradation. The maps are shown in fig. 2.1.41. The statistics are shown in table
2.1.24.

Fig. 2.1.41. Land degradation map of Sriganganagar, Hanumangarh, Churu, and Bikaner districts, Rajasthan
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Basaltic terrains: Degraded lands in two districts (Wardha and Nagpur) in the basaltic terrain were mapped (Fig. 2.1.42)
following the methodology. The statistics are shown in the table 2.1.24.

Fig. 2.1.42. Land degradation map of Wardha and Nagpur districts, Maharashtra

Indo-Gangetic plains: Degraded lands in five districts namely, Kanpur Dehat, Kanpur, Unnao, Raibareli, and Sultanpur,
and Haryana state have been prepared. Based on the same methodology, salt affected soils of 22 districts have been
mapped (Fig. 2.1.43 and 2.1.44).

Fig. 2.1.43. Degraded lands of 22 districts of Uttar Pradesh
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Fig. 2.1.44 Degraded land of Haryana state
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Central plains of Chhattisgarh: Degraded lands in two districts of Chhattisgarh namely, Mungeli and Bemetara have been
mapped (Fig. 2.1.45 and 2.1.46). The statistics are shown in table 2.1.24.

Fig. 2.1.45. Degraded lands of Bemetara
district, Chattisgarh

Fig. 2.1.46. Degraded lands of Mungeli district,
Chattisgarh

Extent and severity of degradation is verified by integrating soil loss, acid soils, salt affected soils and other degradation
categories, in the different eco system during the year, the degradation status map of Ganjam and Tiswadi block belonging
to state of Odisha (Fig. 2.1.47).

Fig. 2.1.47. Land degradation index (LDI) maps of Ganjam and Tiswadi blocks
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Table 2.1.25. Land degradation in 22 districts of Uttar Pradesh
District

Degraded Area (ha)

TGA (ha)

% Area Degraded

Aligarh

18311.30

393677.70

4.65

Allahabad

22747.32

571070.83

3.98

Auraiya

28270.99

179685.69

15.73

Azamgarh

65875.71

374650.34

17.58

Bhadohi

15421.78

242853.27

6.35

Etah

24436.70

432683.76

5.65

Etawah

22487.91

238436.03

9.43

Farrukhabad

18374.12

211068.89

8.71

Gazipur

44674.16

323412.72

13.81

Jaunpur

55248.02

389075.75

14.20

Kannauj

30274.59

198240.62

15.27

Kanpur Dehat

44858.19

320786.49

13.98

Kanpur Nagar

16176.27

263732.38

6.13

Kaushambi

10327.12

125241.46

8.25

Mainpuri

42657.69

269109.91

15.85

Mau

16562.39

179179.90

9.24

Pratapgarh

54087.30

359814.61

15.03

Raibareli

53784.87

443288.45

12.13

Sahjahanpur

11360.16

442336.64

2.57

Sultanpur

50609.62

424356.12

11.93

Unnao

41497.85

441756.89

9.39

Varanasi

14103.46

149023.65

9.46

Total

702147.52

6973482.10

10.07

Desertification vulnerability index
The components of Desertification
vulnerability
index
are
climate
index, soil index and Land utilization
index and socioeconomic index.
These components are converted
into spatial layers and integrated in
the GIS environment to delineate
environmentally vulnerable areas for
desertification. Climate, terrain and soil
properties were used as explanatory
variable to predict the desertification
processes by using a Random Forest
Model (Fig. 2.1.48). In Anantpur district
Fig. 2.1.48. Components of Desertification vulnerability index
of Andhra Pradesh, about 14.2 % of
area was created as a training dataset
for modeling and remaining area was tested for prediction of desertification processes. The results of variable
importance analysis of Random Forest model showed that DVI was the most important predictor followed by
potential evapotranspiration and NDVI (Fig. 2.1.49). The results from the present work give new thought of using
the existing knowledge on prediction of the desertification at unvisited areas.
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Biophysical Index
Climate index (CI):

Rainfall and Potential
evapo-transpiration

Soil Index:

Soil depth, drainage, soil
texture, AWC and Rock
fragments

Land utilization:
index (LUI)

Land capability classification
(LCC) and slope

Socio economic index
Amenities index: Education, medical, transport and
communication

Where Ia is index for amenities of particular settlement,
n = Number of amenities in a category, Ai = 1 or 2
(1=Available, 2=Not available)

Wi= Weight of the amenity with in category/class of
facility and it is defined as

N = Total no. of Settlements
fi = No. of Settlements having amenity i

Cumulative amenities index was calculated based on
Economic development index: Population density of
the settlement and proportion of employed population
to total population

Where EDI = Economic development index, D =
Population density, W = Proportion of employed
population, A =Proportion of unskilled workers (i.e
unemployed + agricultural labors + marginal workers
/ Total population)

Assessment of heavy metal contamination
The study area surrounding an iron ore mine area is
located between latitude 15° 37’ 7’’ to 15° 34’ 20’’ N and
longitude 73° 53’ 11’’ to 73° 56’ 43’’ E in Bicholim taluka
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Fig. 2.1.49. Predicted desertification process map of
Anantapur district

of Goa state. Total nine profiles in two transects (T2:
across mining track in NE direction and T3: along
mining track in SE direction) have been studied in
the area surrounding the mining site for assessing
vertical mining load distribution in surrounding soils.
Also, 47 grid samples in 500 m interval were collected
for assessing horizontal distribution of heavy metal
contamination in the affected soils. One profile has
been taken from the active dumping site under
afforestration as reference point.
Result shows, the concentration of four heavy metals
in descending order are Cr>Pb>Cd>Co. The heavy
metal content in surface as well as sub-surface of
the profile samples studied are much higher than the
maximum permissible concentrations in agricultural
soils of European developed countries as reported by
Kabata-Pendias and Pendias (2001) which is Cd: 5
mg/kg, Co: 50 mg/kg, Cr: 100 mg/kg and Pb: 100 mg/
kg (Fig. 2.1.50). In comparison to the profiles under
both transects the content of all the four heavy metals
are highest at the dumping site.
The results of the Pearson’s correlation matrix of
heavy metals as well as soil parameters in the profile
samples is shown in Table 2.1.26. The existence
of significantly positive correlation between the
heavy metals under study indicates a strong linear
correlation suggesting that they probably originated
from the same common sources i.e. mining.

Remote Sensing and GIS Applications

Fig. 2.1.50. Total content of heavy metals in profile samples of transect 2 & 3

Table 2.1.26. Correlation matrix of the studied parameters in soil profiles surrounding iron ore mine of Bicholimtaluka, Goa
Para-meters

pH

Ec

Oc

Mn

Cu

Fe

Ca

Cd

Cr

Co

Pb

pH

1

Ec

0.217

Oc

-0.077 -0.069

Mn

0.139 -0.188 -0.32

Cu

0.139

Fe

-0.371 0.029 0.139

Ca

0.343 -0.236 0.136 -0.061 -0.379

-0.335

1

Cd

0.008 -0.423 0.224

-0.025

.751**

0.003

1

Cr

-0.179 -0.035 .483* -0.208 0.245

.507*

-0.035

.571**

1

Co

0.014 -0.346 0.368 0.355

.488*

0.269

-0.236

0.356

.471*

1

Pb

-0.127

-0.12

0.203 0.231 -0.202

0.354

0.322

.603**

.544*

0.284

CEC

-0.55

0.193

0.49

-.870*

-0.252

-0.347

-0.634

0.579

-0.39 -0.65

1
1
1

0.047 0.042 0.289
0.2

0.28

1
0.118

0.598

1

1

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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Modeling water harvesting potential
A six step process is developed for estimating water
harvesting potentials in the different terrains of the
country; these are as below:

yyStep-I: Digitization, georeferencing and seamless
point geo-database creation of the existing water
harvesting structures of the hard copy map
procured from irrigation department is marked as
the stepping stone in this planning (Fig. 2.1.51).

yyStep-II: Soil phase and Landscape ecological

units (taking into account landform, slope and
land use) prepared on 10k scale has been taken
into account to develop the site specific proposed
areal S&W conservation plan that would create a
solid platform for increasing water use efficiency
on sustainable basis (Fig. 2.1.52).

yyStep-III:

Locating

drainage

line

treatment

Fig. 2.1.51. Point geo-database of existing S& W
conservation structures.
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structures is the next step which is done
considering stream order, land use and slope. In
case of lower order drainage network priority is
given towards reducing runoff velocity vis-a-vis
soil loss; whereas in downstream water harvesting
is given emphasis (Fig. 2.1.53).

yyStep-IV: After locating the structures, the

dimensions of the corresponding storage
structures are worked out based on soil-site
specific information and available runoff volume
calculation. The runoff volume is estimated using
slope modified SCS-CN method.

yyStep-V: Once the storage volume is calculated; the

area that can be brought under irrigation command
with varying depth of irrigation requirement is
calculated and integrated in to the geo-database
for creating spatial information system of S&W
conservation plan of the Goa state (Fig. 2.1.54).

Fig. 2.1.52. Proposed areal S&W
conservation measures

Remote Sensing and GIS Applications

volume generated from the block is about 202.017 x
106 m3 and average depth of runoff is 367 mm. On
watershed basis, the average volume of runoff varies
from 2009.83 x 103 m3 (Sub watershed-VI) to 60560.3
x 103 m3 (Sub watershed–II) and depth of runoff varies
from 333 mm (Sub watershed-I) to 524 mm (Sub
watershed –VIII).
The drainage treatment for different watersheds of
Sujala project Karnataka has also been carried out in
Harve 2 microwatershed of Chamarajnagar district is
given as an example in fig. 2.1.56.

Fig. 2.1.53. Proposed drainage line treatment structures
based on stream ordering.

Soil erosion assessment and conservation
planning another example
Total potential runoff volume for the period 2011 to
2015 is estimated using SCS CN methodin Dhanora
block, Seoni district, M.P. The average total potential
runoff volume (in 1000 m3) of the block is presented
in fig. 2.1.55. The average total potential runoff

Fig. 2.1.55. Potential runoff of Dhanora block

Fig. 2.1.54. Spatial SWC information system displaying
storage capacity and proposed command area under different
irrigation level.

Fig. 2.1.56. Drain line treatment, Harve 2 Micro-watershed,
Chamarajanagar, Karnataka
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Spectral data modeling
For spectral data modeling, wholedataset (for 1158
samples) of 21 micro watersheds of Gundlupettaluka,
Chamrajnagar district, Karnataka was randomly
divided into two sets viz. calibration (50% samples)
and validation (50% samples) datasets. Soil
properties of the calibration datasets were calibrated
to soil reflectance data using PLSR (Partial Least
Square Regression) technique and validated on the
independent validation datasets. Relatively good
spectral models for SOC (r2=0.61, RMSE=0.253),
available K (r2=0.53, RMSE=3.811) was obtained
which also resulted in good prediction of these
properties in the validation datasets (Fig. 2.1.57).
However, the spectral models obtained for available
P and micronutrients (cations) were not reliable in
present study owing to sample size.

Multi-resolution segmentation was carried out on first
three PCs of AVIRIS-NG and DEM using e-cognition
software (Fig. 2.1.59) for classification of image
into homogeneous image object. These objects are
exported as shape file for further processing in ArcGIS software.
The information regarding terrain were extracted
again from homogeneous image objects associated
with sampling site (Fig. 2.1.60).
Out of selected nine terrain attributes, relatively
good correlation of soil attributes was observed with
elevation, standard curvature and aspect along with
first PC of AVIRIS-NG data. The scatter plots of
measured and model predicted values of OC, av. P
and av. K and their respective digital map are given
in fig. 2.1.61. The highest coefficient of determination
was for av. P (r-square = 0.53,RMSE= 1.12) followed
by OC (r-square= 0.43, RMSE=0.328) and av. K
(r-square= 0.39, RMSE=2.98).

Fig. 2.1.57. Scatter plot of measured and predicted
values of SOC

Digital soil mapping using hyperspectral data
The methodology used for digital soil mapping for
Kalagatahundi microwatershed (722 kg) of Gudlupeth,
Chamrajnagar district, Karnatakaisdepicted in the
flow diagram (Fig. 2.1.58). Cartosat DEM with 10m
spatial resolution was used to derive different terrain
attribute maps. AVIRIS-NG hyperspectral data (380
to 2510 nm with 5 nm sampling interval) was used.
Redundancy of hyperspectral data have been reduced
by PCA and first three PCs (Fig. 2.1.59) are employed
for development of models and generation of digital
maps of soil properties.

Fig. 2.1.59. Multi-resolution segmentation of first three
AVIRIS-NG PCs and DEM

Fig.2.1.60. Homogeneous image objects of first
three AVIRIS-NG PCs and DEM

Fig. 2.1.58. Flow diagram for digital soil mapping
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Fig. 2.1.61. Digital maps of OC (%), Avl. P (kg/ha) and Avl. K (kg/ha) of Kalagatahundi microwatershed

Spectral characterizations of saline soil
The study was conducted to create spectral library
of salt-affected soils (SAS) of Nain Experimental
Farm (29 acre) of ICAR-CSSRI, Karnal, Haryana
and to develop robust spectral models for quick
assessment and monitoring of salt-affected soils. The
salinity map prepared using ordinary kriging method
of interpolation indicated that soils with moderate
(ECe 8-30 dSm-1) and strong (ECe>30 dS m-1) salinity
covered 64.9% and 33.6% area, respectively. The pH
of saturation paste showed that moderately (pH 8.28.5) and strongly to very strongly alkaline soils (pH
>8.5) covered 57.9% and 24.3% area, respectively
(Fig. 2.1.62).

Fig.2.1.62. Location map of soil sampling points (a), kriged
map of soil salinity (b) and kriged map soil reaction (c) in Nain
Farm of ICAR-CSSRI

Digital Soil Mapping
Digital soil map of Berambadi watershed of
Chamarajnagar district was prepared by utilizing
existing environmental datasets and the datasets
collected under Sujala III project. About 40 odd profiles
were studied and the samples were analysed for soil
texture, pH and organic carbon, AWC etc. Variograms
of the residuals were constructed using Gstat function
in R program. Based on residual variograms,
regression model (Quantile regression forest (QRF)
or Regression Kriging (RK)) was selected to predict
the soil properties along with uncertainty (Fig. 2.1.63).
Seventeen covariates were used for prediction of soil
properties.
The performance of model was evaluated for each

Fig. 2.1.63. Methodology flowchart

property by calculating uncertainty indicators viz.
Coefficient of determination (R2), Root Mean Square
Error (RMSE), mean error (ME), Concordance
correlation coefficient (CCC) and Prediction interval
coverage percentage (PICP). Based on the model
performance different soil properties map were
prepared along with uncertainty (Fig. 2.1.64). For
instance, quantile random forest explained 29 and
38% of the variation for solum depth and overall
depth with the RMSE of 50 and 39 cm respectively.
Regression kriging explained 37 and 41 per cent
of variation of solum and overall depth. Regression
kriging also recorded good PICP (93 % for solum
depth and 92 % for overall depth) and CCC (54 % for
solum depth and 56 % for overall depth).

Fig.2.1.64. Predicted solum depth and Uncertainity (Quantile
Regression Forest)
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2.2

INVENTORYING NATURAL
RESOURCES

Land Resource Inventory (LRI) on 1:10000 scale
The soil landscape ecological (LEU) relationships
have been established and mapped in the different
parts of the country. The dominant and sub dominant
soils mapped on smaller scale were split into different
polygons by putting soils layer as source and LEU as
target in GIS. The expert knowledge of existing soil
landform relationships, soil series were allocated to
the different LEU polygons. Other data like depth,
surface texture, erosion and gravelliness were taken
from soil series report of each state whereas slope
information was taken from LEU map. Hence the
land resource inventory legend (alphanumeric) at soil
phase level, comprising series name, depth, surface

Fig. 2.2.1. Soil map of Manipur at 1:10000 scale
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texture, slope, erosion and gravelliness (wherever
present), was finalized and maps were prepared.
Details of the work undertaken are described in the
text region wise. After completion of the map, the
information is verified in the field.

North Eastern Region
The soil mapping for the state of Manipur, Nagaland
and Sikkim is reported during the year and parts of
the soil map of these states are shown here in the text
(Fig. 2.2.1 to 2.1.3). Besides, the soils characterized
for the jhum land of Mokokchung district, Nagaland
and one block of Tripura and complete description of
Mangan block of Sikkim are also reported.

Fig. 2.2.2. Soil map of Nagaland at 1:10000 scale.

Inventorying Natural Resources

steep (25-33%) slopes are highly weathered with low
activity clays (<16 cmol p+ kg-1 clay CEC). The other
soils of jhum lands on low hills with moderately steep
(15-25%) slopes are relatively less weathered (base
saturation > 35%) with clay CEC less than 16 cmol (p
+
) kg-1, whereas, the soils on low hills with moderate
(5-10%) to strong (10-15%) slopes are richer in base
saturation than their counterparts associated with
moderately steeply sloping class.

Fig. 2.2.3. Soil map of East District, Sikkim at 1:10000 scale.

Jhum Intensified Areas- Mokokchung district, Nagaland
The soil resource map of the area is given in fig.
2.2.4 and legend in described in table 2.2.1. The soil
resources on medium hills with strong (10-15%) to

Fig. 2.2.4 Soil map of jhum intensified areas of Mokokchung
district, Nagaland

Table 2.2.1. Soils of jhum intensified areas of Mokokchung district, Nagaland
Soil phases
(soil series)

Brief description

Lng-e-E2
(Longjang)

Very deep, somewhat excessively drained, fine soils on strongly sloping moderately dissected
medium hills, silt loam surface and moderate erosion.

Lng-f-G3
(Longjang)

Very deep, somewhat excessively drained, fine soils on steeply sloping moderately dissected
medium hills, clay loam surface and severe erosion.

Mly-h-D2
(Moulingyimsen)

Very deep, well drained, fine loamy soils on moderately sloping less dissected low hills, sandy clay
loam surface and moderate erosion.

Mly-h-E2
(Moulingyimsen)

Very deep, well drained, fine loamy soils on strongly sloping moderately dissected low hills, sandy
clay loam surface and moderate erosion.

Mng-m-H4
(Mangmatong)

Very deep, somewhat excessively drained, fine soils on very steeply sloping highly dissected
medium hills, clay surface and very severe erosion.

Skp-m-F3
(Satsukpa)

Very deep, well drained, very fine soils on moderately steeply sloping moderately dissected low hills,
clay surface and severe erosion.

Yng-g-G3
(Youngyimsen)

Very deep, somewhat excessively drained, fine soils on steeply sloping highly dissected high hills,
silty clay loam surface and severe erosion.

Yng-k-H4
(Youngyimsen)

Very deep, somewhat excessively drained, fine soils on very steeply sloping highly dissected high
hills, silty clay surface and very severe erosion.
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Charilam Block- Sepahijala District, Tripura

Nalchar Block, Sepahijala District, Tripura

Charilam block, Sepahijala district, Tripura (23°34′05′′
to 23°41′26′′N latitude and 91°12′49′′ to 91°22′49′′E
longitudes, Area 10400 ha) represents north eastern
ranges of eastern Himalayas. Soils of the block
associated with hills, mounds, upland, plains and
valley are mapped into 12 phases of eight series (Fig.
2.2.5 and Table 2.2.2).

Nalchar block, Sepahijala district, Tripura (23o27′3.2′′
to 23o35′39′′N latitude and 91o16′15′′ to 91o30′22′′ E,
Area 19300 ha) represents north eastern ranges of
eastern Himalayas. Soils of the block associated with
hills, mounds, upland, plains and valley are mapped
into 10 phases of seven series (Fig. 2.2.6 and Table
2.2.3).

Fig. 2.2.5. Soil map of Charilam block of Sepahijala
district of Tripura

Fig. 2.2.6. Soil map of Nalchar block

Table 2.2.2. Soils of Charilam block of Sepahijala district, Tripura
Soil phases
(Soil series)
Ban6kH3
(Bangshibari)
Uch6hE2
(Uttar Charilam)
Uch6fE3
(Uttar Charilam)
Pad5cE2
(Padmanagar)
Bau6hE3
(Baustali)
Bau6cE2
(Baustali)
Ran6fD2
(Rangapania)
Ran6eD2
(Rangapania)
Amt6hB2
(Amtali)
Dch6cB1
(Dakshin Charilam)
Dch6hB2
(Dakshin Charilam)
Rag6gB1
(Rangmala)
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Brief description
Deep, well drained, gray to dark grayish brown, sandy clay loam to silty clay loam soils on strongly
sloping moderately dissected medium relief hills with narrow valley, silty clay surface and severe
erosion
Very deep, well drained, brown to strong brown, sandy clay loam to clay soils on moderately steeply
sloping moderately dissected low relief hills with narrow valleys, sandy clay loam surface and moderate
erosion
Very deep, well drained, brown to strong brown, sandy clay loam to clay soils on moderately steeply
sloping moderately dissected low relief hills with narrow valleys, clay loam surface and severe erosion
Very deep, well drained, very dark gray to reddish yellow, sandy clay loam to clay loam soils on
moderately steeply sloping moderately dissected low relief hills with narrow valleys, sandy loam
surface and moderate erosion
Very deep, well drained, very dark gray to reddish brown, sandy clay loam to clay loam soils on
moderately steeply sloping low mounds interspersed with narrow valleys, sandy clay loam surface
texture and severe erosion
Very deep, well drained, very dark gray to reddish brown, sandy clay loam to clay loam soils on
moderately steeply sloping low mounds interspersed with narrow valleys, sandy loam surface texture
and moderate erosion
Very deep, well drained, reddish brown to red, clay loam soils on moderately sloping undulating upland
with mounds, clay loam surface and moderate erosion
Very deep, well drained, reddish brown to red, clay loam soils on moderately sloping undulating upland
with mounds, silt loam surface and moderate erosion
Very deep, somewhat poorly drained, yellowish brown to gray, loamy sand to sandy clay loam soils on
very gently sloping lower alluvial plain, sandy clay loam surface and moderate erosion
Very deep, somewhat poorly drained, yellowish brown to very dark grayish brown, sandy loam to
sandy clay loam soils on very gently sloping lower alluvial plain, sandy loam surface and slight erosion
Very deep, somewhat poorly drained, yellowish brown to very dark grayish brown, sandy loam to sandy
clay loam soils on very gently sloping lower alluvial plain, sandy clay loam surface and moderate
erosion
Very deep, poorly drained, dark gray, sandy loam to silty clay loam to silty clay soils on very gently
sloping narrow valleys, silty clay loam surface and slight erosion

Inventorying Natural Resources
Table 2.2.3. Soils of Nalchar block, Sepahijala district, Tripura
Soil phases & Soil
series

Brief description

Jha6eH3
(Jharjharia)

Very deep, well drained, brown to string brown, loamy sand to silt loam soils on strongly sloping
moderately dissected medium relief hills with narrow valley having silt surface and severe erosion

Rad6cE2
(Radhakishorepur
RF)

Very deep, well drained, dark yellowish brown to strong brown, sandy loam to silt loam soils on
moderately steeply sloping moderately dissected low relief hills with narrow valleys having sandy
loam surface and moderate erosion

Rad6cE3
(Radhakishorepur
RF)

Very deep, well drained, dark yellowish brown to strong brown, sandy loam to silt loam soils on
moderately steeply sloping moderately dissected low relief hills with narrow valleys having sandy
loam surface and severe erosion

Bag6hE2
(Bagabasa)

Very deep, well drained, dark yellowish brown to brown, sandy clay loam to silty clay loam soils on
moderately steeply sloping moderately dissected low relief hills with narrow valleys having sandy
clay loam surface and moderate erosion

Bag6kE2
(Bagabasa)

Very deep, well drained, dark yellowish brown to brown, sandy clay loam to silty clay loam soils on
moderately steeply sloping moderately dissected low relief hills with narrow valleys having silty clay
loam surface and moderate erosion

Kha6hD3
(Khaschowmuhani)

Very deep, well drained, dark reddish gray to red, sandy clay loam to silty clay loam soils on
moderately sloping low mounds interspersed with narrow valleys and moderately sloping undulating
upland with mounds having sandy clay loam surface texture and severe erosion

Kha6hE2
(Khaschowmuhani)

Very deep, well drained, dark reddish gray to red, sandy clay loam to silty clay loam soils on
moderately steeply sloping low mounds interspersed with narrow valleys and moderately sloping
undulating upland with mounds having sandy clay loam surface texture and moderate erosion

Bar6cB2
(Bardowal)

Very deep, moderately well drained, dark yellowish brown to gray, sandy clay loam to silty clay
loam soils on very gently sloping lower alluvial plain having sandy clay loam surface and moderate
erosion

Son6eB1
(Sonamura)

Very deep, somewhat poorly drained, dark grayish brown to dark greenish gray, loamy sand to silty
clay loam soils on very gently sloping lower alluvial plain having silt loam surface and slight erosion

Cho6eB1
(Choumohani)

Very deep, somewhat poorly drained, gray to dark gray, silt loam to silty clay loam soils on very
gently sloping narrow valleys having silt loam surface and slight erosion

Mangan block, North Sikkim district, Sikkim
Mangan block of North Sikkim district, Sikkim
represents Eastern Himalayas and Mountain Ranges.

Soils of the block are mapped into 17 phases of 9 soil
series (Fig. 2.2.7 and Table 2.2.4).

Table 2.2.4. Soils of Mangan Block of North Sikkim district, Sikkim
Soil phases (soil
series)

Brief description

MNL4bH4g1
(Manul)

Deep, some what excessive drained, very dark grayish brown to black, sandy loam soils on steeply
sloping, loamy sand surface and very severe erosion.

TNG5hH4
(Tung)

Deep, some what excessive drained, very dark grayish brown to very dark gray, sandy clay loam
soils on steeply sloping hills, sandy clay loam surface and very severe erosion.

TNG5cH4g2
(Tung)

Same as above with deep, sandy loam surface and very gravelly.

KZR4cH4
(Kazor)

Moderately deep, some what excessive drained, very dark gray to very dark grayish brown, sandy
loam soils on steeply sloping hills, sandy loam surface and very severe erosion.

KZR3cH4
(Kazor)

Same as above with sandy loam surface and moderately shallow depth.

SYM3dG3
(Swayem)

Moderately shallow, some what excessive drained, dark yellowish brown to brown, loam texture
soils on moderately steeply sloping hills, loam surface texture and severe erosion.

SYM3cG4g1
(Swayem)

Same as above with sandy loam surface and gravelly.
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Soil phases (soil
series)

Brief description

PTK4dG3
(Pantok)

Moderately deep, some what excessive drained, very dark gray to very dark grayish brown, loam
soils on moderately steeply sloping hills, loam surface and severe erosion.

PTK4hG3
(Pantok)

Same as above with sandy clay loam surface and severe erosion.

SGK5cG4
(Singhik)

Deep, some what excessive drained, very dark grayish brown to dark yellowish brown, sandy clay
loam soils on moderately steeply sloping hills, sandy loam surface e and very severe erosion.

SGK3cG4
(Singhik)

Same as above with sandy loam surface and moderately shallow depth.

SGK5hF2
(Singhik)

Same as above with sandy clay loam surface texture and moderate erosion.

NPM5cG4
(Nampatam)

Deep, somewhat excessive drained, very dark grayish brown to brown, sandy loam soils on
moderately steeply sloping, sandy loam surface texture and very severe erosion.

NPM5hG3
(Nampatam)

Same as above with sandy clay loam surface and severe erosion.

RTG3hG3
(Ramthang)

Moderately shallow, well drained, very dark gray to very dark grayish brown, sandy loam soils on
moderately steeply sloping, sandy clay loam surface and severe erosion.

RGM4cG3
(Ringhim)

Moderately deep, some what excessive drained, very dark grayish brown to olive brown, sandy loam
soils on moderately steeply sloping hills, sandy loam surface texture and severe erosion.

RGM4cG4g1
(Ringhim)

Same as above with sandy loam surface and gravelly.

Eastern Region
Maynaguri block, Jalpaiguri district, West Bengal
Maynaguri block, Jalpaiguri district, West Bengal
(26o30´N to 26o57´N latitude and 88o31´ E to 88o49´
E longitude, area 555.81 ha) is classified into 22
landscape ecological units associated with upper
piedmont plain, lower piedmont plain, old alluvial
plain, young alluvial plain and active alluvial plain,
represents Indo- Gangetic Alluvial plains. In the block,
11 soil series were identified and mapped into 12
phases (Fig. 2.2.8) based on morphological, physical
as well as chemical properties. Brief description of
soils is mentioned below (Table 2.2.5).

Fig. 2.2.7. Soil map of Mangan block of North
Sikkim district, Sikkim
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Fig. 2.2.8. Soil map of Maynaguri block, West Bengal
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Table 2.2.5. Soils of Myanaguri Block, Jalpaiguri district, West Bengal
Soil Phases and
series

Brief Description of Soil Series

Gor6dD2
Gorumara

Very deep, well drained, brownish grey to greyish brown, coarse loamy soils erosion

Ram6cC2
Ramsai

Very deep, moderately well drained, light grey to greyish yellow, coarse loamy soils on gently
sloping undulating lower piedmont with sandy loam surface and moderate erosion

Pan6cC2
Panbari

Very deep, imperfectly drained, light yellowish brown to light brownish yellow, coarse loamy soils on
gently sloping undulating lower piedmont with sandy loam surface and moderate erosion

Kal6gB1
Kalimati

Very deep, very poorly drained, dark grey to dark brownish grey, coarse loamy soils on very gently
sloping depressed land of lower piedmont with silty clay loam surface and slight erosion

Sis6cAf2
Sisuabari

Very deep, moderately well drained, light grey to greyish yellow, coarse loamy soils on nearly level
active alluvial plain with sandy loam surface and occasional flooding

Sal6cB1
Salbari

Very deep, imperfectly drained, yellowish brown to brownish yellow, coarse loamy soils on very
gently sloping meander plain with sandy loam surface and slight erosion

Har6dB2
Harimati

Very deep, moderately well drained, yellowish brown to brownish yellow, coarse loamy soils on very
gently sloping meander plain with loamy surface and moderate erosion

Has6eB1
Hasludanga

Very deep, imperfectly drained, yellowish brown to brownish yellow, coarse loamy soils on very
gently sloping younger alluvial plain with silt loam surface and slight erosion

Has6dA1
Hasludanga

Very deep, imperfectly drained, yellowish brown to brownish yellow, coarse loamy soils on nearly
level younger alluvial plain with loamy surface and slight erosion

KjdeB1
Kajaldighi

Very deep, poorly drained, grey to greyish yellow, coarse loamy soils on very gently sloping marshy
to depressed land of older alluvial plain with silt loam surface and slight erosion

Amg6cB1
Amguri

Very deep, poorly drained, grey to greyish yellow, coarse loamy soils on very gently sloping older
alluvial plain with sandy loam surface and slight erosion

May6dC2
Maynaguri

Very deep, moderately well drained, yellowish brown to brownish yellow, coarse loamy soils on
gently sloping older alluvial plain with loamy surface and moderate erosion

Chakia block, East Champaran district, Bihar

Tangi block, Khurda district, Odisha

Young and old alluvial plains of Chakia block of
Purba Champaran district in North Bihar represent
middle Indo-Gangetic plains and developed from the
deposition of alluvium from the foot hill of Himalayas.
Soils of the block are mapped into 11 phases of six
soil series (Fig. 2.2.9 and Table 2.2.6).

Tangi block, Khurda District, Orissa represents
Eastern Ghats, hot moist sub-humid AESR with Red
and Laterite soils with medium AWC and LGP of
180-210 days. In this block, 42 LEUs were defined
by integrating landform and land use and land
cover features in GIS. The soils of the Tangi block
are mapped into 19 phases under 15 soil series
(Fig.2.2.10).The Soil-LEU relationship along with their
description is shown in table 2.2.7.

Fig. 2.2.9. Soil Map of Chakia Block

Fig. 2.2.10. Soil map of Tangi block, Khurda district, Odisha
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Table 2.2.6. Distribution of soils of Chakia Block, Purba Champaran district, Bihar
Mapping symbol

Brief description

Mah6jB1
(Maharani)

Very deep, well drained, pale brown to brown calcareous soils on very gently sloping young alluvial
plain with silt surface and moderate erosion.

Mah6eA1
(Maharani)

Very deep, moderately well drained, greyish brown to dark brown calcareous soils on depressed
nearly level young alluvial plain with silt loam surface and slight erosion.

Mah6dA1
(Maharani)

Very deep, moderately well drained, pale brown to dark brown calcareous soils on depressed nearly
level young alluvial plain with loam surface and slight erosion.

Kha6eB1
(Khairimal)

Very deep, moderately well drained, brown to dark brown calcareous soils on very gently sloping
active alluvial meander plain with silt loam surface) and slight erosion.

Kha6dA1
(Khairimal)

Very deep, moderately well drained, yellowish brown to dark brown highly soils on nearly level active
alluvial meander plain with loam surface and slight erosion.

Bhi6eA1
(Bhirkia)

Very deep, well drained, pale brown to dark brown calcareous soils on nearly level active alluvial
meander plain with silt loam surface and slight erosion.

Pip6eB1
(Pipra)

Very deep, moderately well drained, greyish brown to dark brown soils on very gently sloping active
alluvial meander plain with silt loam surface and slight erosion.

Sah6cA1f1
(Sahri Jagirah)

Very deep, well drained, pale brown to brown calcareous soils on nearly level active alluvial flood
plain with sandy loam surface, slight erosion and moderate risk of flooding.

Sah6cA2f2
(Sahri Jagirah)

Very deep, well drained, light grey to greyish brown calcareous soils on nearly level active alluvial
flood plain with sandy loam surface, moderate erosion, and occasional risk of flooding.

Cha6eA1
(Chakia)

Very deep, well drained, brown to dark brown calcareous soils on nearly level young alluvial plain
with silt loam surface and slight erosion

Cha6dA1
(Chakia)

Very deep, well drained, pale brown to dark brown calcareous soils on nearly level young alluvial
plain loamy calcareous soils with loam surface and slight erosion.
Table 2.2.7. Soils of Tangi Block, Khurda, Odisha

Soil Phases
series

and Brief Description of Soil Series

Gay2cE3
Gayabandh

Shallow, somewhat excessively drained, dark reddish brown, loamy soils (35-45% gravels) on
moderately steeply sloping foothills with sandy loam surface and severe erosion.

Kan5dD2
Kandagarhia

Deep, well drained, dark yellowish brown to grayish brown to dark grayish brown, sandy clay loam
to clay loam soils on moderately sloping upland with loam surface texture and moderate erosion.

Par5dD3
Pariorada

Deep, well drained, yellowish brown to dark yellowish brown, sandy loam to loam soils on moderately
sloping upland loam with loam surface and severe erosion.

Dam2cD2
Damanbhuin

Shallow, somewhat excessive drained, reddish brown, sandy loam soils (45-55% gravels) on steeply
sloping upland with sandy loam surface and moderate erosion.

Dam2cC3
Damanbhuin

Shallow, somewhat excessively drained, dark reddish brown, loam soils on moderately steeply
sloping uplands with sandy loam surface texture and severe erosion.

Mul5dC2
Mulijhar

Deep, well drained, reddish brown to dark reddish brown, loam to clay loam soils on gently sloping
upland with loam surface texture and moderate erosion.

Pat5fC2
Patrapada

Deep, well drained, brown to strong brown, clayey soils on gently sloping upland with clay loam
surface and moderate erosion.

Har5dC2
Harichandanpur

Deep, moderately well drained, dark yellowish brown to dark grayish brown, sandy loam to clay loam
soils on gently sloping valley fill with loam surface and moderate erosion.

Nar5dC2
Narmanabi

Deep, moderately well drained, brown to olive brown, clay loam soils on gently sloping alluvial plains
with loam surface and moderate erosion.

Bru5hC2
Brusabandha

Deep, moderately well drained, dark grayish brown, clayey soils on very gently sloping alluvial plain
with sandy clay loam surface and moderate erosion.)

Bru5dB2
Brusabandha

Deep, well drained, brown to dark brown, clayey soils on gently sloping alluvial plains with loam
surface and moderate erosion.
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Soil Phases
series

and Brief Description of Soil Series

Kus5hB1
Kusumi

Deep, moderately well drained, dark yellowish brown, sandy clay loam to clay loam soils on very
gently sloping alluvial plain with sandy clay loam surface and slight erosion.

Kus5fB1
Kusumi

Deep, moderately well drained, brown to yellowish brown, clay loam to sandy clay soils, on very
gently sloping alluvial plains with clay loam surface and slight erosion.

Kri5cB1
Krishnaprasad

Deep, moderately well drained, yellowish brown to dark grayish brown, sandy loam to clay loam soils
on very gently sloping alluvial plains with sandy loam surface and slight erosion.

Kri5dB1
Krishnaprasad

Deep, moderately well drained, brown to strong brown, sandy clay loam to clay loam soils on very
gently sloping alluvial plains with loam surface and slight erosion.

Bho5dC1
Bhobara

Deep, well drained, reddish brown to yellowish red, clayey soils on gently sloping coastal plain with
loam surface and moderate erosion.

Gop2cC2
Gopalprasad

Shallow, some what excessively drained, yellowish red, loam soils on gently sloping coastal plain
with sandy loam surface and moderate erosion.

Man5mA1
Mangalajoda

Very deep, poorly drained, dark grayish brown to very dark grayish brown, clayey soils on nearly
level coastal plain with clay surface and slight erosion.

Rat6dA1
Ratanpur

Very deep, some what poorly drained, grayish brown to dark grayish brown, loam to clay loam soils
on nearly level coastal plain with loam surface and slight erosion.

Katkamdag block, Hazaribagh district, Jharkhand
Katkamdag block represents Hazaribagh Plateau,
belonging to Chhattisgarh-Mahanadi Basin of Eastern
Plateau. Soils of the block are mapped into 13 phases
of 11 soil series (Fig.2.2.11 & Table 2.2.8).

Fig. 2.2.11. Soil map of Katkamdag block, Hazaribagh
district, Jharkhand

Table 2.2.8. Soil phase and series description with landform, phases and LEU
Soil Phases &
Series

Brief Description of Soil Series

Tly6dE3
Tilayia

Very deep, well drained, reddish brown to brownish red, fine-loamy soils on moderately steeply
sloping gullied land with loamy surface and severe erosion

Rjr3cE4g2
Rajhar

Shallow, excessively well drained, dark yellowish brown, loamy-skeletal soils on moderately steeply
sloping isolated hillocks with sandy loam surface, very severe erosion and moderate gravelliness
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Soil Phases &
Series

Brief Description of Soil Series

Bng3cE4g3
Banadag

Shallow, excessively well drained, yellowish brown to brownish yellow, loamy-skeletal soils on
moderately steeply sloping isolated hillocks with sandy loam surface, very severe erosion and strong
gravelliness

Ksb6cD2
Kusumba

Very deep, well drained, dark yellowish brown, fine-loamy soils on moderately sloping plateau with
sandy loam surface and moderate erosion

Ksb6dD3
Kusumba

Very deep, well drained, dark yellowish brown, fine-loamy soils on moderately sloping plateau with
loamy surface and severe erosion

Ssi6gC2
Sisoi

Very deep, well drained, dark yellowish brown to brownish yellow, fine-loamy soils on gently sloping
plateau with silty clay loam surface and moderate erosion

Ssi6eC3
Sisoi

Very deep, well drained, dark yellowish brown, fine-loamy soils on gently sloping plateau with silt
loam surface and severe erosion

Mtu6dC2
Meyatu

Very deep, well drained, reddish brown to brownish red, fine-loamy soils on moderately sloping
undulating upland with loamy surface and moderate erosion

Lut6eC2
Luta

Very deep, well drained, dark yellowish brown, fine-loamy soils on gently sloping undulating upland
with silt loam surface and moderate erosion

Chr3cC3g2
Chirua

Shallow, excessively well drained, dark yellowish brown, loamy-skeletal soils on gently sloping
undulating upland with sandy loam surface, severe erosion and moderate gravelliness

Dng6eC2
Dhengura

Very deep, imperfectly drained, light yellowish brown, fine-loamy soils on gently sloping undulating
plain with silt loam surface and moderate erosion

Mrd6gC2
Marhand

Very deep, imperfectly drained, light yellowish brown to greyish yellow, fine soils on gently sloping
plain with silty clay loam surface and moderate erosion

Bes6eC3
Bes

Very deep, well drained, dark yellowish brown, fine-loamy soils on gently sloping undulating plain
with silt loam surface and severe erosion

Central Region
In the central region, soil resource mapping for thirteen blocks Yevatmal district, Maharashtra is completed.
Besides, mapping for Dhanora block, Sheoni district in Madhya Pradesh is also completed. In the present text
soil map for Yevatmal block and Dhanora block are reported.

Yavatmal Taluka

Dhanora Block, Seoni district, Madhya Pradesh

Yavatmal taluka represents basaltic region of North
Deccan Plateau. Soils of the taluka are mapped into
43 phases of 13 soil series (Fig. 2.2.12 & Table 2.2.9).

Based on LEU-soil relationship and the soil variability
in terms of morphological characteristics and soil
development, 11 soil series were identified and
mapped in 25 phases (Fig. 2.2.13 and Table 2.2.10).

Fig. 2.2.12. Soil map of Yavatmal district

Fig. 2.2.13. Soil map of Dhanora Block
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Table 2.2.9. Soil phase description with landform, phases and LEU
Soil Phases

Description of Soil Characteristics

Aru4mB2
Arunavati

Deep, moderately well drained, yellowish brown, clay soils on very gently sloping alluvial plains with
clay surface, moderate erosion

Aru4mB2g2
Arunavati

Deep, moderately well drained, yellowish brown, clay soils on very gently sloping alluvial plains with
clay surface, moderate erosion and very gravelly

Cha6mA1
Chanoda

Very deep, imperfectly drained, very dark grayish brown, clay soils on level to nearly level alluvial
plains with clay surface

Cha6mA1g1
Chanoda

Very deep, imperfectly drained, very dark grayish brown, clay soils on level to nearly level alluvial
plains with clay surface and gravelly

Dhk6fA1g1
Dhanki

Very deep, moderately well drained, very dark grayish brown, clay soils on level to nearly level
undulating plateau with clay surface and gravelly

Dhk6fA1g2
Dhanki

Very deep, moderately well drained, very dark grayish brown, clay soils on level to nearly level
undulating plateau with clay surface and very gravelly

Dhk6mA1
Dhanki

Very deep, moderately well drained, very dark grayish brown, clay soils on level to nearly level
undulating plateau with clay surface

Dhk6mC2
Dhanki

Very deep, moderately well drained, very dark grayish brown, clay soils on gently sloping plateau
with clay surface and moderate erosion

Dhn2fC2g1
Dhanora

Shallow, well drained, very dark grayish brown, clay soils on gently sloping undulating uplands with
clay surface, moderate erosion and gravelly

Dhn2fC2g2
Dhanora

Shallow, well drained, very dark grayish brown, clay soils on gently sloping undulating uplands with
clay surface, moderate erosion and very gravelly

Dhn2fD3g1
Dhanora

Shallow, well drained, very dark grayish brown, clay soils on moderately sloping pediments with clay
surface, severe erosion and gravelly

Dhn2fD3g2
Dhanora

Shallow, well drained, very dark grayish brown, clay soils on moderately sloping pediments with clay
surface, severe erosion and very gravelly

Dhn2mC2
Dhanora

Shallow, well drained, very dark grayish brown, clay soils on gently sloping undulating uplands with
clay surface and moderate erosion

Dhn2mD3
Dhanora

Shallow, well drained, very dark grayish brown, clay soils on moderately sloping pediments with clay
surface and severe erosion

Gah1fD3g1
Gahuli

Very shallow,well drained, dark brown, clay soils on moderately sloping plateau with clay surface,
severe erosion and gravelly

Gah1fD3g2
Gahuli

Very shallow, well drained, dark brown, clay soils on moderately sloping plateau with clay surface,
severe erosion and very gravelly

Gah1mD3
Gahuli

Very shallow,well drained, dark brown, clay soils on moderately sloping plateau with clay surface
and severe erosion

Jam2fC2g1
Jamwadi

Shallow, well drained, very dark greyish brown, clay soils on gently sloping plateau with clay surface,
moderate erosion and gravelly

Jam2fC2g2
Jamwadi

Shallow, well drained, very dark greyish brown, clay soils on gently sloping plateau with clay surface,
moderate erosion and very gravelly

Jam2mC2
Jamwadi

Shallow, well drained, very dark greyish brown, clay soils on gently sloping plateau with clay surface
and moderate erosion

Kat4mB2
Katharwadi

Moderately deep, moderately well drained, very dark greyish brown, clay soils on very gently sloping
plateau with clay surface and moderate erosion

Met1mE4
Met

Shallow, excessively drained, dark reddish brown, clay soils on moderately steeply sloping
escarpments with clay surface and very severe erosion

Met1mE4g1
Met

Shallow, excessively drained, dark reddish brown, clay soils on moderately steeply sloping
escarpments with clay surface, very severe erosion and Gravelly

Met1mE4g2
Met

Shallow, excessively drained, dark reddish brown, clay soils on moderately steeply sloping
escarpments with clay surface, very severe erosion and very gravelly
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Soil Phases

Description of Soil Characteristics

Moh1mB2
Moha

Shallow, excessively drained, dark brown, clay loam soils on very gently sloping plateau with clay
surface and moderate erosion

Moh1mD3
Moha

Shallow, excessively drained, dark brown, clay loam soils on moderately sloping pediments with clay
surface and severe erosion

Moh1mD3g1
Moha

Shallow, excessively drained, dark brown, clay loam soils on moderately sloping pediments with clay
surface, severe erosion and gravelly

Moh1mD3g2
Moha

Shallow, excessively drained, dark brown, clay loam soils on moderately sloping pediments with clay
surface, severe erosion and very gravelly

Nag5mB2
Nagdhari

Very deep, well drained, dark yellowish brown, clay soils on very gently sloping alluvial plains with
clay surface and moderate erosion

Nag5mC2
Nagdhari

Very deep, well drained, dark yellowish brown, clay soils on gently sloping pediplains with clay
surface and moderate erosion

Nag5mC2g1
Nagdhari

Very deep, well drained, dark yellowish brown, clay soils on gently sloping pediplains with clay
surface, moderate erosion and gravelly

Nag5mC2g2
Nagdhari

Very deep, well drained, dark yellowish brown, clay soils on gently sloping pediplains with clay
surface, moderate erosion and very gravelly

Pan5mC2
Pandhurna

Very deep, well drained, dark brown, clay soils on gently sloping pediplains with clay surface and
moderate erosion

Pan5mC2g1
Pandhurna

Very deep, well drained, dark brown, clay soils on gently sloping pediplains with clay surface,
moderate erosion and gravelly

Pan5mC2g2
Pandhurna

Very deep, well drained, dark brown, clay soils on gently sloping pediplains with clay surface,
moderate erosion and very gravelly

Sin3fD3g2
Sindola

Moderately shallow, well drained, very dark greyish brown, clay soils on moderately sloping
intervening valley with clay surface, severe erosion and very gravelly

Sin3mD3
Sindola

Moderately shallow, well drained, very dark greyish brown, clay soils on moderately sloping
intervening valley with clay surface and severe erosion

Sin3mD3g1
Sindola

Moderately shallow, well drained, very dark greyish brown, clay soils on moderately sloping
intervening valley with clay surface, severe erosion and gravelly

Wag2mD3
Waghari

Moderately shallow, well drained, very dark greyish brown, clay soils on moderately sloping
pediplains with clay surface and severe erosion

Wag2mD3g1
Waghari

Moderately shallow, well drained, very dark greyish brown, clay soils on moderately sloping
pediplains with clay surface, severe erosion and gravelly

Wag2mD3g2
Waghari

Moderately shallow, well drained, very dark greyish brown, clay soils on moderately sloping
pediplains with clay surface, severe erosion and very gravelly

Wan5mB2
Wani

Very deep, moderately well drained, very dark greyish brown, clay soils on very gently sloping
intervening valley with clay surface and moderate erosion

Wan5mB2g2
Wani

Very deep, moderately well drained, very dark greyish brown, clay soils on very gently sloping
intervening valley with clay surface, moderate erosion and very gravelly

Table 2.2.10. Description of soil series and their phases in Dhanora Block, Seoni district of Madhya Pradesh
Soil Phases &
Series

Brief description of soil and site characteristics

(Kh+Gp)mA1
Khairi (Kh)+ Ghat
Pipariya (Gp)

Very deep, moderately well drained, very dark gray (10YR 3/1M) very-fine soils, occasionally
calcareous on nearly level alluvial plain with very slight erosion.

(Kh+Gp)mB2
Khairi (Kh)+ Ghat
Pipariya (Gp)

Very deep, moderately well drained, very dark gray (10YR 3/1M) very-fine soils occasionally
calcareous on very gently sloping alluvial plain very moderate erosion.
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Soil Phases &
Series

Brief description of soil and site characteristics

GddD4
Gadarwada (Gd)

Very shallow, excessively drained, dark brown (7.5YR 3/2) to dark reddish brown (5 YR 3/2M) clay
loam soils on moderately sloping isolated hillocks and escarpments with very severe erosion.

GddE4
Gadarwada (Gd)

Very shallow, excessively drained, dark brown (7.5YR 3/2) to dark reddish brown (5 YR 3/2M) clay
loam soils on strongly sloping isolated hillocks and escarpments with very severe erosion.

GddC4
Gadarwada (Gd)

Very shallow, excessively drained, dark brown (7.5YR 3/2) to dark reddish brown (5 YR 3/2M) clay
loam soils on gently sloping isolated mounds with very severe erosion.

KlmB1
Keolari (Kl)

Very deep, moderately well drained, calcareous, black (10YR 2/1M) very-fine soils on very gently
sloping narrow valley with very slight erosion.

KlmC2
Keolari (Kl)

Very deep, moderately well drained, calcareous, black (10YR 2/1M) very-fine soils on gently sloping
narrow valley with very moderate erosion.

KlmD2
Keolari (Kl)

Very deep, moderately well drained, calcareous, black (10YR 2/1M) very-fine soils on moderately
sloping narrow valley with very moderate erosion.

KhmB2
Khairi (Kh)

Moderately shallow, well drained, very dark grayish brown (10 YR 3/2M) fine soils on very gently
sloping pediment with moderate erosion.

SjmC3
Sajpani (Sj)

Shallow, well drained, very dark gray (10 YR 3/1M) clay soils on gently sloping pediment with severe
erosion.

GkmD3
Gorakhpur (Gk)

Very shallow, moderately well drained, very dark gray (10 YR 3/1M) clay soils on moderately sloping
pediment with severe erosion.

GkmE3
Gorakhpur (Gk)

Very shallow, moderately well drained, very dark gray (10 YR 3/1M) clay soils on strongly sloping
pediment with severe erosion.

ChdB3
Chogri (Ch)

Very shallow, somewhat excessively drained, dark brown (7.5 YR 3/3M) clay loam soils on very
gently sloping plateau with severe erosion

ChdC3
Chogri (Ch)

Very shallow, somewhat excessively drained, dark brown (7.5 YR 3/3M) clay loam soils on gently
sloping plateau with severe erosion.

ChdD3
Chogri (Ch)

Very shallow, somewhat excessively drained, dark brown (7.5 YR 3/3M) clay loam soils on
moderately sloping plateau with severe erosion.

ChdE3
Chogri (Ch)

Very shallow, somewhat excessively drained, dark brown (7.5 YR 3/3M) clay loam soils on strongly
sloping subdued hills with severe erosion.

BkmB2
Bhurkundi (Bk)

Moderately deep, moderately well drained, very dark grayish (10YR 3/2M) fine soils on very gently
sloping undulating uplands with moderate erosion.

BkmC2
Bhurkundi (Bk)

Moderately deep, moderately well drained, very dark grayish (10YR 3/2M) fine soils on gently sloping
undulating uplands with moderate erosion.

SkmB2
Sukhwah (Sk)

Moderately deep, moderately well drained, very dark gray (10YR 3/1M), very-fine soils on very
gently sloping undulating midlands with moderate erosion.

SkmC3
Sukhwah (Sk)

Moderately deep, moderately well drained, very dark gray (10YR 3/1M), very-fine soils on gently
sloping undulating midlands with severe erosion.

SkmD3
Sukhwah (Sk)

Moderately deep, moderately well drained, very dark gray (10YR 3/1M), very-fine soils on moderately
sloping undulating midlands with severe erosion.

LmmB2
Lamda (Lm)

Shallow, moderately well drained, very dark grayish brown (10 YR 3/2M) clayey soils on very gently
sloping undulating uplands with moderate erosion.

LmmC3
Lamda (Lm)

Shallow, moderately well drained, very dark grayish brown (10 YR 3/2M) clayey soils on gently
sloping undulating uplands with severe erosion.

LmmD3
Lamda (Lm)

Shallow, moderately well drained, very dark grayish brown (10 YR 3/2M) clayey soils on moderately
sloping undulating uplands with severe erosion.

LmmE3
Lamda (Lm)

Shallow, moderately well drained, very dark grayish brown (10 YR 3/2M) clayey soils on strongly
sloping undulating uplands with severe erosion.
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Northern Region

Rajpura Block, Patiala district, Punjab

Odhan Block

Rajpura block of Patiala district, Punjab is a
representative of upper Indo-Gangetic plains of
Punjab and Rohilkhand plains, hot, dry-sub-humid
agro-ecological sub-region (AESR 9.1). Soils of the
block are developed on alluvium of Ghaggar river.
Ten soils have been identified and mapped into 19
soil mapping units as phases of soil series (Fig. 2.2.15
and Table 2.2.12).

Odhan block in district Sirsa, Haryana belongs to
agro-ecological sub region 2.3 (Rajasthan Bagar,
North Gujrat Plains and South Western Punjab
Plains, Hot Typic Arid Ecological Subregion). The
block is the representative of old alluvial plain with
depression / low lying area, aeofluvial plain, aeofluvial
plain with reclaimed sand dunes and aeolian plain
with occasional sand dunes. (Fig. 2.2.14 and Table
2.2.11).

Fig. 2.2.14. Soils of Odhan block

Fig. 2.2.15. Soils of Rajpura block, Patiala district, Punjab.

Table 2.2.11. Description of soils of Odhan block
Soil phase and
series

Description of soil characteristics

Pnm6bA1
Panniwala Mota

Very deep, well drained, brown to yellowish brown/dark yellowish brown, calcareous, slightly to
moderately alkaline, sandy loam soils on nearly level old alluvial plain with loamy sand surface and
slight erosion

Pnm6cA1
Panniwala Mota

Very deep, well drained, brown to yellowish brown/dark yellowish brown, calcareous, slightly to
moderately alkaline, sandy loam soils on nearly level old alluvial plain with sandy loam surface and
slight erosion

Kng6bA1
Kingra

Very deep, well drained, brown to yellowish brown/dark yellowish brown, calcareous, moderately
alkaline, sandy loam soils with lime nodules on nearly level old alluvial plain with loamy sand surface
and slight erosion.

Kng6cA1
Kingra

Very deep, well drained, brown to yellowish brown/dark yellowish brown, calcareous, moderately
alkaline, sandy loam soils with lime nodules on nearly level old alluvial plain with sandy loam surface
and slight erosion.

Mth6bA1
Mithri

Very deep, well drained, brown to dark brown, calcareous, neutral to slightly alkaline sandy loam
soils on nearly level old alluvial plain with loamy sand surface and slight erosion.
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Soil phase and
series

Description of soil characteristics

Mth6cA1
Mithri

Very deep, well drained, brown to dark brown, calcareous, neutral to slightly alkaline sandy loam
soils on nearly level old alluvial plain with sandy loam surface and slight erosion.

JlnE6cA
Jalana

Very deep, well drained, brown to yellowish brown/dark yellowish brown, calcareous, slightly to
moderately alkaline, sandy loam to loam / silt loam soils on nearly level old alluvial plain with concave
relief and sandy loam surface.

Tkm6cA
Takhtmal

Very deep, well drained, brown to yellowish brown/dark yellowish brown, calcareous, moderately
alkaline, sandy loam to loam/silt loam soils with lime nodules on nearly level old alluvial plain with
concave relief and sandy loam surface .

Odh6cA1
Odhan

Very deep, moderately well drained, brown to yellowish brown/dark yellowish brown and olive
brown, calcareous, moderately alkaline sandy loam to loam soils with lime nodules on nearly level
old alluvial plain with concave relief, sandy loam surface and slight erosion.

Hss6bA1
Hassu

Very deep, well drained, brown to yellowish brown/dark yellowish brown, calcareous, slightly to
moderately alkaline, sandy loam soils on nearly level aeo-fluvial plain with loamy sand surface and
slight erosion.

Ang6bA1
Anandgarh

Very deep, well drained, brown to yellowish brown/dark yellowish brown, calcareous, moderately
alkaline, sandy loam soils with lime nodules on nearly level aeo-fluvial plain with loamy sand surface
and slight erosion.

Khk6bA1
Khokhar

Very deep, somewhat excessively drained, brown to yellowish brown/dark yellowish brown,
calcareous, slightly to moderately alkaline, loamy sand soils on nearly level aeo-fluvial plain
(reclaimed sand dunes) with loamy sand surface and slight erosion.

Rhw6A1
Roheranwali

Very deep, somewhat excessively drained, brown to yellowish brown/dark yellowish brown
calcareous, moderately alkaline, loamy sand soils with lime nodules on nearly level aeo-fluvial plain
(reclaimed sand dunes) with loamy sand surface and slight erosion.

Rmn6bB1
Ramnagar

Very deep, somewhat excessively drained, yellowish brown to light yellowish brown, calcareous,
slightly to moderately alkaline, loamy sand soils on very gently sloping aeolian plain (with occasional
sand dunes), loamy sand surface and slight erosion.

Nhw6bB1
Nuhiyanwali

Very deep, somewhat excessively drained, yellowish brown to light yellowish brown, calcareous,
moderately alkaline, loamy sand soils with lime nodules on very gently sloping aeolian plain (with
occasional sand dunes), loamy sand surface and slight erosion.

Rmn6aC2
Ramnagar

Very deep, somewhat excessively drained, yellowish brown to light yellowish brown, calcareous,
slightly to moderately alkaline, sandy soils on gently sloping aeolian plain with occasional sand
dunes) , sandy surface and moderate erosion.

Nhw6aC2
Nuhiyanwali

Very deep, somewhat excessively drained, yellowish brown to light yellowish brown, calcareous,
moderately alkaline, sandy soils with lime nodules on gently sloping aeolian plain with occasional
sand dunes), sand surface and moderate erosion.
Table 2.2.12. Soils of Rajpura block, Patiala district, Punjab.

Soil phases

Brief description

Gpl6bA1
Gopalpur

Very deep, well drained, very dark grayish brown to brown, sandy loam soils on nearly level upper
old alluvial plains with loamy sand surface and slight erosion

Gpl6cA1
Gopalpur

Very deep, well drained, very dark grayish brown to brown, sandy loam soils on nearly level upper
old alluvial plains with sandy loam surface and slight erosion

Chk6cA1
Chak Kalan

Very deep, well drained, dark grayish brown to brown/reddish brown/dark reddish brown, loam to silt
loam soils on nearly level upper old alluvial plain with sandy loam surface and slight erosion

Chk6dA
Chak Kalan

Very deep, well drained, dark grayish brown to brown/reddish brown/dark reddish brown, loam to silt
loam soils on nearly level upper old alluvial plain with loam surface and slight erosion

Aln6dA
Aluna

Very deep, moderately well drained, very dark grayish brown to brown, silt loam to silty clay loam
soils on nearly level lower old alluvial plain with loam surface

Aln6fA
Aluna

Very deep, moderately well drained, very dark grayish brown to brown, silt loam to silty clay loam
soils on nearly level lower old alluvial plain with clay loam surface

Akr6cA
Akar

Very deep, imperfectly drained, dark grayish brown to brown/dark yellowish brown, clay loam to
sandy clay loam soils on nearly level lower old alluvial plain with sandy loam surface
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Soil phases

Brief description

Akr6cAs1
Akar

Very deep, imperfectly drained, dark grayish brown to brown/dark yellowish brown, clay loam to
sandy clay loam soils on nearly level lower old alluvial plain with sandy loam surface and slight
salinity

Lhn6dA
Lehlan

Very deep, moderately well drained, dark grayish brown to brown / dark yellowish brown, loam to
clay loam soils on nearly level lower old alluvial plain with loam surface

Lhn6fA
Lehlan

Very deep, moderately well drained, dark grayish brown to brown / dark yellowish brown, loam to
clay loam soils on nearly level lower old alluvial plain with clay loam surface

Bsp6fAs1
Basatpur

Very deep, imperfectly drained, very dark grayish brown to brown, silty clay loam to silty clay soils
on nearly level lower old alluvial plain (concave relief) with clay loam surface and slight salinity

Bsp6fAs2
Basatpur

Very deep, imperfectly drained, very dark grayish brown to brown, silty clay loam to silty clay soils
on nearly level lower old alluvial plain (concave relief) with clay loam surface and moderate salinity

Tkm6fAs2n1
Takhtu Majra

Very deep, imperfectly drained, very dark grayish brown to brown, clay loam to silty clay loam soils
on nearly level lower old alluvial plain (concave relief) with clay loam surface and moderate salinity
and moderate sodicity.

Urd6cA
Urdan

Very deep, well drained, brown to dark yellowish brown, sandy loam (stratified) soils on nearly level
recent alluvial plain with sandy loam surface

Urd6cB1
Urdan

Very deep, well drained, brown to dark yellowish brown, sandy loam (stratified) soils on very gently
sloping recent alluvial plain with sandy loam surface and slight erosion

Jns6dA
Jansui

Very deep, moderately well drained, brown to dark yellowish brown, silt loam to silty clay loam
(stratified) soils on nearly level recent alluvial plain with loam surface

Jns6dAs1
Jansui

Very deep, moderately well drained, brown to dark yellowish brown, silt loam to silty clay loam
(stratified) soils on nearly level recent alluvial plain with loam surface and slight salinity

Shd6bB1
Shamdo

Very deep, somewhat excessively drained, brown to dark yellowish brown, sand to loamy sand soils
on very gently sloping recent alluvial plain with loamy sand surface and slight erosion

Shd6cB1
Shamdo

Very deep, somewhat excessively drained, brown to dark yellowish brown, sand to loamy sand soils
on very gently sloping recent alluvial plain with sandy loam surface and slight erosion

Baragaon Block, Varanasi District, Uttar Pradesh
Baragaon block of Varanasi district in Uttar Pradesh
is the representative of Ganga-Yamuna Doab,
Rohilkhand and Avadh plain, hot, moist semi arid ecosubregion (AESR 4.3). It lies between 25°23’00” to
25°34’47” North latitudes and 82°39’50” to 82°50’15”
East longitudes covering 17435 ha area. On the basis
of field study, 7 soil series have been identified and
mapped into 13 soil mapping units as phases of soil
series. (Fig. 2.2.16 and Table 2.2.13).

Fig. 2.2.16. Soil map of Baragaon block of Varanasi district
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Fig. 2.2.17. Soil map of Dhanpatganj block, Sultanpur district,
Uttar Pradesh
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Dhanpatganj block, Sultanpur district, Uttar Pradesh
The soils of the block are developed on alluvium of
Gomati river (tributary of Ganga river) and mapped
into 19 phases of eleven soil series developed over

old, recent and active alluvial plain of middle IndoGangetic plains (Fig. 2.2.17 and Table 2.2.14). The
block is facing problem of declining crop productivity
because of soil salinity, poor drainage and water
logging conditions.

Table 2.2.13. Description of soils of Baragaon block
Soil phase and
series

Description of soil characteristics

Tri6bA1
Tari

Very deep, well drained, brown to yellowish brown, sandy loam soils with loamy sand surface on
nearly level slopes with slight erosion.

Tri6cA
Tari

Very deep, well drained, brown to yellowish brown, sandy loam soils with sandy loam surface on
nearly level slopes.

Dhj6cA
Dhananjaypur

Very deep, well drained, brown to yellowish brown, loam soils with sandy loam surface, on nearly
level slopes

Gjp6cA
Gajapur

Very deep, moderately well drained, brown to olive brown, loam to clay loam soils with sandyloam
surface on nearly level slopes.

Gjp6dA
Gajapur

Very deep, moderately well drained, brown to olive brown, loam to clay loam soils with loam surface
on nearly level slopes

Pcp6dAN2
Paschimpur

Very deep, imperfectly drained, dark grayish brown to olive brown, clay loam soils with loam surface
on nearly level slopes with moderate salinity and sodicity.

Pcp6eAN3
Paschimpur

Very deep, imperfectly drained, dark grayish brown to olive brown, clay loam soils with clay loam
surface on nearly level slopes with strong salinity and sodicity.

Aml6cAN2
Amilo

Very deep, moderate well drained, yellowish brown to olive brown, loam soils with sandy loam
surface on nearly level slopes with slight salinity and strong sodicity.

Aml6cAN3
Amilo

Very deep, moderate well drained, yellowish brown to olive brown, loam soils with sandy loam
surface on nearly level slopes with moderate salinity and strong sodicity.

Spr6eAs1
Sonpurwa

Very deep, poorly drained, dark grayish brown, clay loam to clay soils with clay loam surface on
nearly level slopes (Low land) with slight salinity.

Hpr6bB2
Hirapur

Very deep, moderately well drained, yellowish brown to dark grayish brown, sandy loam over loam
soils with loamy sand surface on very gently slopes with moderate erosion.

Hpr6cB1S1
Hirapur

Very deep, moderately well drained, yellowish brown to dark grayish brown, sandy loam over loam
soils with sandyloam surface on very gently slopes with slight erosion and slight salinity.

Hpr6dB1S2
Hirapur

Very deep, moderately well drained, yellowish brown to dark grayish brown, sandy loam over loam
soils with loam surface on very gently slopes with slight erosion and moderate salinity.

Table 2.2.14. Soils of Dhanpatganj block, Sultanpur district, Uttar Pradesh.
Soil phases
series

and Brief description

Mjw6cB1
Majhwara

Very deep, moderately well drained, brown to dark yellowish brown/yellowish brown, sandy loam
soils on very gently sloping undulating upland of old alluvial plain with sandy loam surface and slight
erosion.

Mjw6cC2
Majhwara

Very deep, moderately well drained, brown to dark yellowish brown/yellowish brown, sandy loam
soils on gently sloping undulating upland of old alluvial plain with sandy loam surface and moderate
erosion.

Srv6cA1
Sarai viran

Very deep, moderately well drained, brown to dark yellowish brown/yellowish brown, loam soils on
nearly level undulating upland of old alluvial plain with sandy loam surface and slight erosion.
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Soil phases
series

and Brief description

Srv6cB1
Sarai viran

Very deep, moderately well drained, brown to dark yellowish brown/yellowish brown, loam soils on
very gently sloping undulating upland of old alluvial plain with sandy loam surface and slight erosion.

Cnd6cA1
Chandipur

Very deep, imperfectly drained, grayish brown to light olive brown/ olive brown, sandy loam soils on
nearly level sloping old alluvial plain with sandy loam surface and slight erosion.

Cnd6cB1
Chandipur

Very deep, imperfectly drained, grayish brown to light olive brown/ olive brown, sandy loam soils on
very gently sloping old alluvial plain with sandy loam surface and slight erosion.

Rmg6dA
Ramnagar

Very deep, imperfectly drained, light olive brown to olive brown/ dark grayish brown, loam to clay
loam/silty clay loam soils on nearly level old alluvial plain with loam surface.

Rmg6cB1
Ramnagar

Very deep, imperfectly drained, light olive brown to olive brown/ dark grayish brown, loam to clay
loam/silty clay loam soils on very gently old alluvial plain with sandy loam surface and slight erosion.

Svr6dAs1
Sevara

Very deep, poorly drained, light olive brown to olive brown/ dark grayish brown, loam to clay loam/
silty clay loam soils on nearly level sloping old alluvial plain with loam surface and slight salinity.

Svr6cB1s1
Sevara

Very deep, poorly drained, light olive brown to olive brown/ dark grayish brown, loam to clay loam/
silty clay loam soils on very gently sloping old alluvial plain with sandy loam surface and slight
salinity.

Pal6cAs1
Pali

Very deep, poorly drained, dark grayish brown to light olive brown/ olive brown, loam soils on nearly
level sloping old alluvial plain with sandy loam surface and slight salinity.

Kcd6cB1
Khara-Chandour

Very deep, well drained, brown to dark yellowish brown/yellowish brown, sandy loam (stratified) soils
on very gently sloping undulating recent alluvial plain with sandy loam surface and slight erosion.

Kcd6cC2
Khara-Chandour

Very deep, well drained, brown to dark yellowish brown/yellowish brown, sandy loam (stratified) soils
on gently sloping undulating recent alluvial plain with sandy loam surface and moderate erosion.

Kvl6cB1
Kevlli

Very deep, moderately well drained, brown to dark yellowish brown/yellowish brown, loam to clay
loam soils on gently sloping undulating recent alluvial plain with sandy loam surface and slight
erosion.

Ang6cB1
Kevlli

Very deep, imperfectly drained, dark grayish brown to light olive brown /dark gray, loam to clay loam
soils on gently sloping recent alluvial plain with sandy loam surface and slight erosion.

Ddr6bB1
Dharamdaspur

Very deep, well drained, light olive brown to yellowish brown, sandy loam soils on very gently sloping
active alluvial plain with loamy sand surface and slight erosion.

Ddr6cC2
Dharamdaspur

Very deep, well drained, light olive brown to yellowish brown, sandy loam soils on gently sloping
active alluvial plain with sandy loam surface and moderate erosion.

Rsl6bB1
Rasulpur

Very deep, somewhat excessively drained, yellowish brown to dark yellowish brown/light olive, sand
to loamy sand soils on very gently sloping active alluvial plain with loamy sand surface and slight
erosion.

Rsl6bC2
Rasulpur

Very deep, somewhat excessively drained, yellowish brown to dark yellowish brown/light olive, sand
to loamy sand soils on gently sloping active alluvial plain with loamy sand surface and moderate
erosion.

Southern Region
Goa
Land resource inventory for the state of Goa has been
completed during the year. Soil of Goa has been
mapped into 171 phases of thirty three soil series
(Fig.2.2.18). Maps are prepared for panchayat, tehsil
and district and further abstracted to state level. The
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soil map of one Panchayat, one taluk, one district and
the state is shown in the text. Phases of soil series
is described for Bardez taluka in the Table 2.2.15.
Numbers depicting on soil map of Panchayat also has
a pattern depicting the extent of fallow land described
in terms of current fallow, fallow lands other than
current fallow and the culturable waste elsewhere.

Inventorying Natural Resources

Fig. 2.2.18. Soil map of Assnora Panchayat, Bardez Taluka, North Goa, Goa

Table 2.2.15. Soil series description of Bardez Taluka, North Goa
Series

Brief description

Area (ha)

% area

Batim

Very deep, moderately well drained, dark yellowish brown to strong brown, clay loam
to clay soils on level to nearly level colluvial low lands of dissected hilly laterite.

393

2.4

Chapora

Deep, well drained, yellowish brown to brown, loamy sand to sandy loam soils on
gently sloping undulating lands of dissected hilly laterite.

2006

12.2

Dabolim

Very shallow, well drained, brown to dark brown, sandy loam to sandy clay loam soils
on gently sloping flat topped hills of dissected hilly laterite.

559

3.4

Harmal

Very deep, somewhat excessively drained, light yellowish brown to brownish yellow,
sandy soils on very gently sloping beach and beach ridges of fluvio-littoral.

175

1.1

Kalangut

Deep, imperfactly drained, dark yellowish brown to brown, sandy loam to sandy clay
loam soils on level to nearly level mudflats of fluvio-littoral marines.

939

5.7

Karmali

Shallow, well drained, dark brown, gravelly clay soils on gently sloping flat topped
hills of dissected hilly laterite.

42

0.3

Karven

Deep, well drained, dark reddish brown to red, gravelly clay soils on moderately
sloping escarpments of dissected hilly laterite.

1151

7

Kolva

Deep, poorly drained, dark gray to grayish brown, loamy sand to sandy loam soils on
level to nearly level swamps and marshes of fluvio-littoral marines.

780

4.7

Madgaon

Deep, well drained, reddish brown, gravelly clay soils on moderately sloping
escarpments of dissected hilly laterite.

111

0.7

Mandavi

Deep, poorly drained, brown to dark gray, sand to loamy sand soils on level to nearly
level mudflats of fluvio-littoral.

23

0.1
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Series

Brief description

Area (ha)

% area

Metavada

Shallow, well drained, dark reddish brown, gravelly clay soils on steeply sloping low
hills of quartzite/schistose.

1

0

Nagowa

Deep, well drained, dark reddish brown to yellowish red, gravelly sandy clay loam to
gravelly clay soils on moderately sloping undulating lands of dissected hilly laterite.

566

3.4

Padi

Moderately shallow, well drained, yellowish brown to brown, gravelly clay loam soils
on gently sloping conical hills of dissected hilly laterite.

603

3.7

Panaji

Moderately shallow, imperfectly drained, gray to very dark grayish brown, sandy soils
on level to nearly level salt pans of fluvio-littoral.

90

0.5

Raya

Very shallow, well drained, dark brown, gravelly clay loam soils on gently sloping flat
topped hills of dissected hilly laterite.

1613

9.8

Saligao

Deep, well drained, brown to strong brown, gravelly clay soils on gently sloping
undulating lands of dissected hilly laterite.

121

0.7

Torse

Shallow, well drained, dark reddish brown, clay to gravelly clay soils on steeply
sloping high hills of quartzite/schistose.

0

0

Uguem

Deep, imperfectly drained, dark brown to brown, clayey soils on level to nearly level
plain lands of fluvio-littoral.

39

0.2

Verna

Shallow, well drained, dark red, gravelly clay soils on moderately sloping escarpments
of dissected hilly laterite.

2786

16.9

Zaimolo

Deep, well drained, reddish brown to dark reddish brown, gravelly clay soils on gently
sloping colluvial low lands of dissected hilly laterite.

40

0.2

Zuvari

Deep, imperfectly drained, dark yellowish brown to dark brown, clayey soils on level
to nearly level plain lands of fluvio-littoral.

4475

27.1

Soil map of Nagarjuna Sagar Left Canals (NSLC)
command area
Sixteen phases of four series in three mandals
of NSLC command area (Fig. 2.2.19 and Table
2.2.16) has been mapped which represents granite

and gneissic complex of south Deccan plateau subphysiographic region of Telangana state. Black and
red soils are occurring in the area and suffering with
moderate erosion.

Mapping soils of Village and Watersheds in Karnataka
Three villages namely Sidlaiahnakote in Chitradurga
district,and Hosadurga and Heramgere, Kanakapura
taluk, Ramanaga district of Karnataka were surveyed
and mapped on 1:10000 scale with phases of soil
series as mapping unit (Fig. 2.2.20). The phase of soil
series are described in table 2.2.17.

Fig. 2.2.19. Soil map of NSLC command area,
Suryapet, Telangana
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Fig. 2.2.20. Soils of Hosadurga and Heramgere village under
farmers’ first project, Kanakapura taluk Ramanaga district,
Karnataka
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Table 2.2.16. Descriptive soil map legend of NSLC command area
Soil Phases &
Series

Description of soil characteristics

Area (in
ha)

% Area

Chg4Cb2
Chennarigudem

Moderately deep, well drained, very dark greyish brown sandy loam soils on
very gently sloping undulating upland with moderate erosion.

686.7

1.57

Chg4iB2
Chennarigudem

Moderately deep, well drained, very dark greyish brown sandy clay soils on
very gently sloping undulating upland with moderate erosion.

3845.5

8.77

Chg4mB2
Chennarigudem

Moderately deep, well drained, very dark greyish brown, clay soils on very
gently sloping undulating upland with moderate erosion.

7782.6

17.74

Gad5cC2
Gaddipalli

Deep, moderately well drained, very dark greyish brown, sandy loam soils on
gently sloping undulating lowland with moderate erosion.

918.6

2.09

Gad5hC2
Gaddipalli

Deep, moderately well drained, very dark greyish brown, sandy clay loam
soils on gently sloping undulating lowland with moderate erosion.

1245.8

2.84

Gad5iB2
Gaddipalli

Deep, moderately well drained, very dark greyish brown, sandy clay soils on
very gently sloping undulating lowland with moderate erosion.

595.2

1.36

Gad5iB3
Gaddipalli

Deep, moderately well drained, very dark greyish brown, sandy clay soils on
very gently sloping undulating lowland with severe erosion.

1141.4

2.60

Gad5iC2
Gaddipalli

Deep, moderately well drained, very dark greyish brown, sandy clay soils on
gently sloping undulating upland with moderate erosion.

3550.3

8.09

Gad5iC3
Gaddipalli

Deep, moderately well drained, very dark greyish brown, sandy clay soils on
gently sloping undulating plateau with severe erosion.

1366.3

3.11

Gad6dB2
Gaddipalli

Very deep, moderately well drained, very dark greyish brown, loam soils on
very gently sloping undulating midland with moderate erosion.

3784.6

8.63

Hzn5iB2
Huzur Nagar

Deep, moderately well drained, very dark greyish brown, sandy clay soils on
very gently sloping undulating midland with moderate erosion.

5154.5

11.75

Hzn5kB2
Huzur Nagar

Deep, moderately well drained, very dark greyish brown, silty clay soils on
very gently sloping valley floor with moderate erosion.

172.5

0.39

Hzn5mB2
Huzur Nagar

Deep, moderately well drained, very dark greyish brown, clay soils on very
gently sloping valley floor with moderate erosion.

2456.8

5.60

Hzn6hC2
Huzur Nagar

Very deep, moderately well drained, very dark greyish brown, sandy clay
loam soils on gently sloping undulating midland with moderate erosion.

987.6

2.25

Hzn6mB2
Huzur Nagar

Very deep, moderately well drained, very dark greyish brown, clay soils on
very gently sloping undulating midland with moderate erosion.

1624.9

3.70

Svp2iC3
Srinivasapuram

Shallow, well drained, dark greyish brown, sandy clay soils on gently sloping
undulating lowland with severe erosion.

3214.2

7.33

River

144.54

0.33

Canal

171.51

0.39

Settlements

1961.85

4.47

Water bodies

1411.23

3.22

Rock outcrops

1648.80

3.76

Total

43865.73

100.00

Table. 2.2.17. Soils of Hosadurga and Heramgere village, Kanakapura taluk, Ramanaga district, Karnataka
Soil phases &
Series

Brief description

BLPbB2
Balepura

Moderately deep, well drained, loamy sand soils on very gently sloping soils, moderate erosion

BLPcD3g1
Balepura

Moderately deep, well drained, sandy loam soils on moderately sloping soils (5-10%), severe
erosion, slight gravelliness (15-35%)
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Soil phases &
Series

Brief description

BLPhB2
Balepura

Moderately deep, well drained, sandy clay loam soils on very gently sloping soils (1-3%), moderate
erosion

BLPiB2
Balepura

Moderately deep, well drained, sandy clay soils on very gently sloping soils(1-3%), moderate
erosion

BMHcA Bheemm
-goonda-nahalli

Moderately shallow, well drained, sandy loam soils on nearly level lands (0-1%)

BMHcB2
Bheemm-goondanahalli

Moderately shallow, well drained, sandy loam soils on very gently sloping soils (1-3%), moderate
erosion

BMHcC2g1
Bheemm-goondanahalli

Moderately shallow, well drained, sandy loam soils on gently sloping soils (3-5%), moderate
erosion, slight gravelliness (15-35%)

BMHhB2g
Bheemm-goondanahalli

Moderately shallow, well drained, sandy clay loam soils on very gently sloping soils (1-3%),
moderate erosion, slight gravelliness (35-60%)

CGDbC3g1
Shallow, well drained, loamy sand soils on gently sloping soils (3-5%) severe erosion, slight
Chikala-gowda-doddi gravelliness (15-35%)
CGDbD1
Shallow, well drained, loamy sand soils on moderately sloping soils (5-10%), slight erosion
Chikala-gowda-doddi
CGDbD2g1
Shallow, well drained, loamy sand soils on moderately sloping soils (5-10%) moderate erosion,
Chikala-gowda-doddi slight gravelliness (15-35%)
CGDcB1g1
Shallow, well drained, sandy loam soils on very gently sloping soils (1-3%), slight erosion, and
Chikala-gowda-doddi slight gravelliness (15-35%)
CGDcB2
Shallow, well drained, sandy loam soils on very gently sloping soils (1-3%),
Chikala-gowda-doddi
CGDcC2
Shallow, well drained, sandy loam soils on gently sloping soils (3-5%) moderate erosion
Chikala-gowda-doddi
CGDcC2g1
Shallow, well drained, sandy loam soils on gently sloping soils (3-5%), slight erosion
Chikala-gowda-doddi
CGDcC2g1R1
Shallow, well drained, sandy loam soils on gently sloping soils (3-5%), moderate erosion, slight
Chikala-gowda-doddi gravelliness (35-60%),rocky
CGDcD2g1
Shallow, well drained, sandy loam soils on moderately sloping soils (5-10%), moderate erosion,
Chikala-gowda-doddi slight gravelliness (15-35%)
CGDcD2R1
Shallow, well drained, sandy loam soils on moderately sloping soils (5-10%), moderate erosion,
Chikala-gowda-doddi rocky
CGDcE3g1R1
Shallow, well drained, sandy loam soils on strongly sloping soils (10-15%), severe erosion, rocky
Chikala-gowda-doddi
CHGbC3g2
Chikkaheramgere

Very deep, moderately well drained, loamy sand soils on gently sloping soils (3-5%), severe
erosion, moderately gravelliness (35-60%)

CHGhB1
Chikkaheramgere

Very deep, moderately well drained, sandy clay loam soils on very gently sloping soils(1-3%),
slight erosion

CHGmA
Chikkaheramgere

Very deep, moderately well drained, clay soils on nearly level soils (0-1%)
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Soil phases &
Series

Brief description

HRGbB2 Heramgere

Deep, well drained, loamy sand soils on very gently sloping soils (1-3%),moderate erosion

HRGbC1 Heramgere

Deep, well drained, loamy sand soils on gently sloping soils(3-5%), slight erosion

HRGcB1g1
Heramgere

Deep, well drained, sandy loam soils on very gently sloping soils (1-3%), slight erosion, slight
gravelliness (15-35%)

HRGcB2 Heramgere

Deep, well drained, sandy loam soils on very gently sloping soils (1-3%),moderate erosion

HRGcB2g1
Heramgere

Deep, well drained, sandy loam soils on very gently sloping soils (1-3%), moderate erosion, slight
gravelliness (15-35%)

HRGeB1 Heramgere

Deep, well drained, silt loam soils on very gently sloping soils(1-3%), slight erosion

HRGhB2 Heramgere

Deep, well drained, sandy clay loam soils on very gently sloping soils (1-3%), moderate erosion

HSDbB2 Hosadurga

Deep, well drained, loamy sand soils on very gently sloping soils(1-3%), moderate erosion

HSDcC2 Hosadurga

Deep, well drained, sandy loam soils on gently sloping soils(3-5%),moderate erosion

HSDhA Hosadurga

Deep, well drained, sandy clay loam soils on nearly level soils (0-1%)

HSDhB1 Hosadurga

Deep, well drained, sandy clay loam soils on very gently sloping soils(1-3%),slight erosion

HSDhB2 Hosadurga

Deep, well drained, sandy clay loam soils on very gently sloping soils(1-3%),moderate erosion

HSDiB1 Hosadurga

Deep, well drained, sandy clay soils on very gently sloping soils(1-3%),slight erosion

MBDbC2g1
Mobbina-doddi

Deep, well drained, loamy sand soils on gently sloping soils (3-5%), slight erosion, slight gravelliness
(15-35%)

MBDcB2
Mobbina-doddi

Deep, well drained, sandy loam soils on very gently sloping soils (1-3%), moderate erosion,

MBDcB2g1
Mobbina-doddi

Deep, well drained, sandy loam soils on very gently sloping soils (1-3%), moderate erosion, slight
gravelliness (15-35%)

MBDcC2g1
Mobbina-doddi

Deep, well drained, sandy loam soils on gently sloping soils (3-5%), moderate erosion, slight
gravelliness (15-35%)

RMDbB2
Ramade-varadoddi

Moderately shallow, loamy sand soils on very gently sloping soils (1-3%), moderate erosion

RMDbC2st1
Ramade-varadoddi

Moderately shallow, loamy sand soils on gently sloping soils (3-5%), moderate erosion, stony
(0.01-0.1%)

RMDcC2
Ramade-varadoddi

Moderately shallow, sandy loam soils on gently sloping soils (3-5%), moderate erosion,

RMDcC2g1
Ramade-varadoddi

Moderately shallow, sandy loam soils on gently sloping soils (3-5%), moderate erosion, slight
gravelliness (15-35%)

RMDhB2
Ramade-varadoddi

Moderately shallow, sandy clay loam soils on very gently sloping soils (1-3%), moderate erosion

RMDhC2
Ramade-varadoddi

Moderately shallow, sandy clay loam soils on gently sloping soils (3-5%), moderate erosion

VPDcB1
Vasappanadoddi

Extremely shallow, sandy clay loam soils on very gently sloping soils (1-3%), slight erosion

VPDcB2
Vasappanadoddi

Extremely shallow, sandy clay loam soils on very gently sloping soils (1-3%), moderate erosion
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Karanji Khurd Microwatershed, Humnabad taluk, Bidar district, Karnataka
Mapping at watershed scale is also carried out in Sujala project of Karnataka. The soil map is shown as
an example. The soil phases with their description of the micro-watershed is presented in table 2.2.18 and the
soil map with phases is presented in fig. 2.2.21.

Fig. 2.2.21. Soil map, Karanji Khurd microwatershed, Bidar district, Karnataka

Table 2.2.18. Description of Soil Phases in Karanji Khurd Microwatershed, Humnabad taluk, Bidar district, Karnataka
Soil Phases &
Series

Soil Phase Description

BGNmA1
Babhulgaon

Very deep (>150 cm), moderately well drained, clay surface, slope 0-1%, slight erosion, double
cropped.

MWDmA1
Mustarwadi

Very deep (>150 cm), well drained, clay surface, slope 0-1%, slight erosion, double cropped.

NRAmA1, Nirna

Very deep (>150 cm), well drained, clay surface, slope 0-1%, slight erosion, double cropped.

BDPiA1, Bhadrapur

Very shallow (<25 cm), well drained, sandy clay surface, 0-1% slope, slight erosion, single cropped.

BGNmB1
Babhulgaon

Very deep (>150 cm), moderately well drained, clay surface, slope 1-3%, slight erosion, double
cropped.

DGRmB2, Devgiri

Deep (100-150 cm), well drained, clay surface, 1-3% slope, moderate erosion, double cropped.

MWDiB2
Mustarwadi

Very deep (>150 cm), well drained, sandy clay surface, 1-3% slope, moderate erosion, double
cropped.

NRAiB1, Nirna

Very deep (>150 cm), well drained, sandy clay surface, 1-3% slope, slight erosion, double cropped.

NRAiB2, Nirna

Very deep (>150 cm), well drained, sandy clay surface, 1-3% slope, moderate erosion, double
cropped.
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Soil Phases &
Series

Soil Phase Description

BDPiB1, Bhadrapur

Very shallow (<25 cm), well drained, sandy clay surface, 1-3% slope, slight erosion, single cropped.

BDPiB3, Bhadrapur

Very shallow (<25 cm), well drained, sandy clay surface, 1-3% slope, severe erosion, single cropped.

DGRiC2, Devgiri

Deep (100-150 cm), well drained, sandy clay surface, 3-5% slope, moderate erosion, double
cropped.

MWDiC1
Mustarwadi

Very deep (>150 cm), well drained, sandy clay surface, 3-5% slope, slight erosion, double cropped.

NRAiC2, Nirna

Very deep (>150 cm), well drained, sandy clay surface, 3-5% slope, moderate erosion, double
cropped.

MWDiC2
Mustarwadi

Very deep (>150 cm), well drained, sandy clay surface, 3-5% slope, moderate erosion, single
cropped.

NRAiD2, Nirna

Very deep (>150 cm), well drained, sandy clay surface, 5-10 % slope, moderate erosion, single
cropped.

Rock outcrop

Rocky waste lands, massive and bouldery

Western Region
Sriganaganagr and Hanumangarh districts Rajasthan
Soil survey was carried out in Sriganaganagar and Hanumangarh districts, Rajasthan. Nine soil phases of 5
soil series were mapped in Sriganganagar district (Fig. 2.2.22). Similarly, 14 phases of three soil series were
mapped in Hanumangarh district (Fig. 2.2.23).

Fig. 2.2.22. Soil map of Sriganganagar
district, Rajasthan

Fig. 2.2.23. Soil map of Hanumangarh district, Rajasthan
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Fatehgarh tehsil, Jaisalmer District (Rajasthan)
Seven soil series were identified in Fatehgarh tehsil,
Jaisalmer district, Rajasthan and mapped in 29
phases of soil series. (Table 2.2.19 and Fig. 2.2.24).

Fig. 2.2.24. Soil map of Fatehgarh tehsil of Jaisalmer district.

Table 2.2.19. Soil mapping unit-Soil relationship in the study area of Fatehgarh tehsil, Jaisalmer district, Rajasthan
Soil phases
and soil series

Soil characteristics

Area (ha)

%

Ck-cF3
Chelak

Very shallow, somewhat excessively drained, dark yellowish brown, strongly
calcareous, sandy loam soils with severe erosion and slight alkaline (pH-8.1).

4268.1

0.96

Kd-cD4
Koda

Extremely shallow, excessively drained, dark yellowish brown, strongly
calcareous,sandy loam soils with very severe erosion and moderate alkaline (pH8.7).

5586.4

1.25

Dv-cE3
Devikot

Shallow, somewhat excessively drained, reddish brown to reddish yellow,
calcareous, sandy loam soils with severe erosion and slight alkaline (pH-8.0).

2518.0

0.57

Kd-cD3
Koda

Extremely shallow soils, somewhat excessively drained, brown, calcareous, sandy
loam soils with severe erosion and moderate alkaline (pH-8.65).

6258.2

1.41

Ck-cD4
Chelak

Very shallow, excessively drained, dark yellowish brown, calcareous, sandy loam
soils with very severe erosion and moderate alkaline (pH-8.6).

4625.5

1.04

Dv-cB2
Devikot

Shallow, well drained, brown to dark brown, calcareous, sandy loam to sandy clay
loam soils moderate erosion and moderate alkaline (pH-8.55).

17424.2

3.91

Ad-bC3
Adbala

Moderately shallow, somewhat excessively drained, dark yellowish brown,
calcareous, loamy sand soils with severe erosion and slight alkaline (pH-8.45).

20154.1

4.53

Ck-cB3
Chelak

Very shallow, well drained, dark yellowish brown, calcareous, sandy loam soils with
severe erosion and slight alkaline (pH-8.3).

14229.4

3.20

Dv-aB3
Devikot

Shallow, well drained, dark yellowish brown, calcareous, sandy soils with severe
erosion and slight alkaline (pH-8.2).

56109.9

12.60

Ck-aC3
Chelak

Very shallow, somewhat excessively drained, dark yellowish brown, calcareous,
sandy soils with severe erosion and slight alkaline (pH-8.2).

2919.2

0.66

Jh-bC3
Jhinjhinyali

Moderately deep, well drained, dark yellowish brown, calcareous, loamy sand soils
with severe erosion and slight alkaline (pH-8.4).

13775.8

3.09

Dv-aC3
Devikot

Shallow, well drained, yellowish brown, calcareous loamy soils with severe erosion
and slight alkaline (pH-8.2).

8954.8

2.01

Ck-cC4
Chelak

Very shallow, somewhat excessively drained, yellowish brown, strongly calcareous,
sandy loam soils with very severe erosion and slight alkaline (pH-7.95).

9739.7

2.19

Tn-aE4
Tannot

Deep, well drained, dark yellowish brown, calcareous, sandy soils with very severe 131405.7
erosion and slight alkaline (pH-8.3).

29.51

Jh-bB2
Jhinjhinyali

Moderately deep, somewhat excessively drained, dark yellowish brown, calcareous,
loamy sand soils with moderate erosion and moderate alkaline (pH-8.6).

19932.0

4.48

Ad-bB2
Adbala

Moderately shallow, well drained, dark yellowish brown, calcareous, sandy soils
with moderate erosion and moderate alkaline (pH-8.6).

34697.4

7.79
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Soil phases
and soil series

Soil characteristics

Area (ha)

%

Dv-aB2
Devikot

Shallow, well drained, dark brown to dark yellowish brown, calcareous, sandy soils
with moderate erosion and slight alkaline (pH-8.1).

53650.6

12.05

Jh-bC2
Jhinjhinyali

Moderately deep, well drained, dark yellowish brown, calcareous, loamy sand soils
with moderate erosion and moderate alkaline (pH-9.0).

9033.9

2.03

Dv-aC2
Devikot

Shallow, well drained, dark yellowish brown, calcareous, sandy soils with moderate
erosion and moderate alkaline (pH-8.6).

899.7

0.20

St-bB2
Satoo

Deep, well drained, dark yellowish brown, calcareous, loamy sand soils with
moderate erosion and slight alkaline (pH-8.0).

728.6

0.16

Dv-cC2
Devikot

Shallow, somewhat excessively drained, reddish brown to dark reddish brown,
calcareous, loamy sand soils with moderate erosion and moderate alkaline (pH8.6).

343.3

0.08

Jh-aC2
Jhinjhinyali

Moderately deep, well drained, dark yellowish brown, calcareous, sandy soils with
moderate erosion and slight alkaline (pH-8.3).

7679.5

1.72

St-aC2
Satoo

Deep, well drained, dark yellowish brown, calcareous, sandy soils with moderate
erosion and slight alkaline (pH-8.2).

1139.7

0.26

Dv-bB2
Devikot

Shallow, well drained, dark yellowish brown, calcareous, loamy sand to sandy soils
with moderate erosion and slight alkaline (pH-8.0).

1694.9

0.38

St-cB2
Satoo

Deep, well drained, yellowish brown to dark yellowish brown, calcareous, sandy
loam soils with moderate erosion and slight alkaline (pH-8.1).

7096.8

1.59

Ad-aC2
Adbala

Moderately shallow, somewhat excessively drained, dark yellowish brown,
calcareous, sandy soils with moderate erosion and moderate alkaline (pH-8.7).

742.7

0.17

Dv-cB3
Devikot

Shallow, well drained, dark yellowish brown, moderate to strongly calcareous,
sandy soils with severe erosion and moderate alkaline (pH-8.7).

2191.2

0.49

Ad-aB2
Adbala

Moderately shallow, well drained, dark yellowish brown, calcareous, sandy soils
with moderate erosion and slight alkaline (pH-8.3).

3382.4

0.76

St-bC3
Satoo

Deep, somewhat excessively drained, dark yellowish brown, calcareous, loamy
sand soils with severe erosion and slight alkaline (pH-8.1).

1013.7

0.23

Gujarat

Porbandar district

In the state of Gujarat, 22 blocks belonging to Bharuch,
Surat, Navsari and Valsad districts were surveyed.
Soil map was prepared with 268 phases of soil series
(Fig. 2.2.25).

The seamless soil map of the Porbandar district
consist 33 map units of phases of 20 soil series
occurring on hills, pediments, pediplain and coastal
plains landforms (Fig. 2.2.26). The legend is described
in table 2.2.20.

Fig. 2.2.25. Soil map of Gujarat

Fig. 2.2.26. Soil map of Porbandar district, Gujarat
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Table 2.2.20. Soils of Porbandar district, Gujarat
Soil phases and
series

Description of soil characteristics

Kmb-GhE4
Khambharla

Shallow depth, dark reddish brown gravelly sandy clay loam soils on moderately steep sloping hills
and ridges with sandy clay loam surface having risk of very severe erosion and suffer from slightly
alkalinity (pH-8.0).

Kmb-GfC3
Khambharla

Shallow depth, dark reddish brown gravelly clay loam soils on gently sloping hills and ridges with clay
loam surface having risk of severe erosion and suffer from slightly alkalinity (pH-7.8).

Sin-GdD3
Sinhjarnes

Shallow well drained, dark yellowish brown gravelly loam soils on moderately sloping domes with
loam surface having risk of severe erosion and suffer from strong alkalinity (pH-8.3).

Sin-GfC3
Sinhjarnes

Shallow well drained, dark yellowish brown gravelly loam soils on gently sloping hills and ridges with
loam surface having risk of severe erosion and suffer from strong alkalinity (pH-8.6).

Sil-mB1
Sisli

Well drained, dark yellowish brown to very dark grayish brown, clayey soils on very gently sloping
inter hilly basin with clayey surface having risk of slight erosion and suffer from moderate alkalinity
(pH-8.4).

Sil-fB2
Sisli

Well drained, dark yellowish brown to very dark grayish brown, clay loam soils on very gently sloping
hills & ridges with silt loam surface having risk of moderate erosion and suffer from moderate
alkalinity (pH-8.3).

Adv-fB2
Advana

Moderately shallow well drained, dark grayish brown clay loam soils on very gently sloping alluvial
plain with narrow valley with clay loam surface having risk of moderate erosion and suffer from
slightly alkalinity (pH-8.3).

Ish-eB1
Ishvariya

Moderately shallow well drained, dark brown to very dark grayish brown, silt loam soils on very gently
sloping piedmont plain with mound with silt loam surface having risk of slight erosion and suffer from
slightly alkalinity (pH-8.3).

Ish-eB2
Ishvariya

Moderately shallow well drained, dark brown to very dark grayish brown, silt loam soils on very gently
sloping alluvial plain with narrow valley with silt loam surface having risk of moderate erosion and
suffer from slightly alkalinity (pH-8.3).

Sod-mB1
Sodhana

Deep well drained, grayish brown to very dark brown, clay on very gently sloping Piedmont alluvial
plain with narrow valley with clay surface having risk of slight erosion and suffer from moderately
alkalinity (pH-8.6).

Vac-eB1
Vachhoda

Deep, moderately well drained, dark brown to very dark grayish brown, silt loam soils on very gently
sloping inter hilly basin with silt loam surface having risk of slight erosion and suffer from slightly
alkalinity (pH-8.5).

Ran-mB1
Ranavada

Deep well drained, very dark grayish brown, clay on very gently sloping alluvial plain with narrow
valley with clay surface having risk of slight erosion and suffer from slightly alkalinity (pH-8.4).

Rar-fB1
Raravada

Deep well drained, very dark grayish brown clay loam soils on very gently sloping alluvial plain with
narrow valley with clay loam surface having risk of slight erosion and suffer from slightly alkalinity
(pH-8.2).

Dyr-fB1
Daiyar

Moderately shallow well drained, very dark gray, clay loam on very gently sloping alluvial plain with
narrow valley with clay loam surface having risk of slight erosion and suffer from slightly alkalinity
(pH-8.2).

Dvd-fB1s2n1
Devda

Moderately deep, well drained, dark brown, clay loam soils on very gently sloping alluvial plain with
clay loam surface having risk of slight erosion and suffer from moderately salinity and slight sodicity
with slightly alkalinity (pH-8.0).

Cht-hB1s2n1
Chhatrava

Deep, well drained, dark brown, sandy clay loam soils on very gently sloping alluvial plain with sandy
clay loam surface having risk of slight erosion and suffer from moderately salinity and slight sodicity
with slightly alkalinity (pH-8.2).

Plk-GiC4
Palkhada

Shallow, excessively drained, reddish brown, gravelly sandy clay soils on gently sloping coastal plain
with sandy clay surface having risk of very severe erosion and suffer from moderate alkalinity (pH8.83).
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Soil phases and
series

Description of soil characteristics

Plk-GhC4
Palkhada

Shallow, excessively drained, reddish brown, gravelly sandy clay loam soils on gently sloping inter
hilly basin with sandy clay loam surface having risk of very severe erosion and suffer from slightly
alkalinity (pH-7.9).

Rtd-hB2s1n1
Ratdi

Shallow, well drained, reddish gray to dark reddish gray, sandy clay loam soils on very gently sloping
coastal plain marine ridges with sandy clay loam surface having risk of moderate erosion and suffer
from slightly saline and sodicity with moderately alkalinity (pH-8.7).

Rtd-mB2s1n1
Ratdi

Shallow, well drained, reddish gray to dark reddish gray, clay soils on very gently sloping coastal
plain marine ridges with clay surface having risk of moderate erosion and suffer from slightly saline
and sodicity with slightly alkalinity (pH-8.4).

Bhv-eB1s1n1
Bharavada

Deep, moderately well drained, dark yellowish brown, silt loam soils on very gently sloping coastal
plain marine ridges with silt loam surface having risk of slight erosion, slight salinity and slight sodicity
and suffer from moderately alkalinity (pH-8.5).

Bhv-fB1s1n1
Bharavada

Deep, moderately well drained, dark yellowish brown, clay loam soils on very gently sloping coastal
plain marine ridges with clay loam surface having risk of slight erosion, slight salinity and slight
sodicity and suffer from moderately alkalinity (pH-8.6).

Brd-mA1
Baradiya

Moderately deep, moderately well drained, yellowish brown, clay soils on level to nearly level beaches
beach with clay surface having risk of slight erosion and suffer from slightly alkalinity (pH-8.3).

Brd-gA1s1n1f1
Baradiya

Moderately deep, well drained, yellowish brown, silty clay loam soils on level to nearly level coastal
plain with silty clay loam surface having risk of slight erosion and flooding and suffer from slight
salinity with slightly alkalinity (pH-8.5).

Brd-fB1s1n1f2
Baradiya

Moderately deep, well drained, yellowish brown, clay loam soils on very gently slopping coastal plain
with clay loam surface having risk of slight erosion and moderately flooding and suffer from slight
salinity with moderately alkalinity (pH-8.98).

Bhp-bC2
Bhavpara

Very deep, excessively drained, very pale brown to pale brown, loamy sand soils on gently sloping
beach with loamy sand surface having risk of moderate erosion and suffer from moderately alkalinity
(pH-8.7).

Vis-mB1s3n1f2
Visavada

Very deep, moderately well drained, very pale brown to pale brown, clay soils on very gently sloping
beach with clay surface having risk of slight erosion, moderately strong salinity, slight sodicity and
moderate risk of flooding and suffer from slightly alkalinity (pH-8.45).

Vis-fB1s3n1f2
Visavada

Very deep, moderately well drained, very pale brown to pale brown, clay loam soils on very gently
sloping beach with clay loam surface having risk of slight erosion, moderately strong salinity, slight
sodicity and moderate risk of flooding and suffer from slightly alkalinity (pH-8.36).

Ksd-fA1s3n3f2
Keshod

Deep, moderately well drained, dark brown, clay loam soils on level to nearly level coastal plain
with clay loam surface having risk of slight erosion and moderate risk of flooding and suffer from
moderately strong salinity and moderately alkalinity (pH-8.8).

Ksd-kB1s2n4f3
Keshod

Deep, imperfectly drained, dark grayish brown to dark brown, silty clay soils on very gently sloping
coastal plain with silty clay surface having risk of slight erosion, moderate salinity and severe risk of
flooding and suffer from slightly alkalinity (pH-7.89).

Ksh-gA1s2n3f2
Keshav

Very deep, poorly drained brown, silty clay loam soils on level to nearly level beaches with silty clay
loam surface having risk of slight erosion, moderate salinity, strong sodicity and moderate flooding
and suffer from slightly alkalinity (pH-8.5).

Odr-bC4s1n1
Oddar

Shallow, excessively drained, brown, loamy sand soils on gently sloping coastal plain marine ridges
with loamy sand surface having risk of very severe erosion, slight salinity and slight sodicity and
suffer from moderately alkalinity (pH-8.6).

Odr-bB2s1n1
Oddar

Shallow, excessively drained, brown, loamy sand soils on very gently sloping coastal plain marine
ridges with loamy sand surface having risk of moderately erosion, slight salinity and slight sodicity
and suffer from moderately alkalinity (pH-8.6).
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Vagra taluka, Bharuch district, Gujarat

Mandvi taluka, District, Surat, Gujarat

The soils of Vagra taluka are mapped into eight
phases of seven series (Table 2.2.21 and Fig. 2.2.27),
occurring in alluvial plain, coastal plain, mud flat and
salt flat.

Mandvi taluka is situated in Surat district of the Gujarat
state is situated at 21°11' to 21°27' N latitude and
72°59' to 73°29' E longitude. Total area of the block is
72, 569 ha and it comprises of 133 villages. The soils
of taluka are mapped into 48 phases of 15 soil series
(Fig. 2.2.28 and Table 2.2.22)

Fig. 2.2.27. Soil map of Vagra taluka Bharuch district, Gujarat

Fig. 2.2.28. Soil phase of Mandvi taluka,
Surat district, Gujarat

Table 2.2.21. Soils of Vagra taluka, Bharuch district, Gujarat
Soil phases and
series

Description of soil characteristics

Ooa6mA1 Ooachan Very deep, moderately well drained, very dark greyish brown, clay soils on level to nearly level
alluvial plain with clay surface and slight erosion
Ata6mA1 Atali

Very deep, moderately well drained, very dark grey, clay soils on level to nearly level coastal plain
with clay surface and very slight erosion

Mua6mA1 Muller A

Very deep, well drained, very dark grayish brown, sandy clay loam soils on level to nearly level
coastal plain with clay surface and very slight erosion

Mub6fA1 Muller B

Very deep, imperfectly drained, very dark grayish brown, silty clay to loam soils on level to nearly
level mudflat with clay surface and very slight erosion

Mub6mA1 Muller B

Very deep, poor drained, very dark grayish brown, clay soils on level to nearly level mudflat with
clay surface and very slight erosion

Ora6mA1 Ora

Very deep, moderately well drained, very dark grey, clay soil on level to nearly level alluvial plain
with clay surface and very slight to nil erosion

Gan6kA1 Gandhar

Very deep, moderately well drained, very dark grayish brown, sandy clay loam to sandy clay soil on
level to nearly level coastal plain with silty clay surface and very slight erosion

Tra6dB1 Trankal

Very deep, moderately well drained, very dark grayish brown, clay loam to sandy clay on level to
nearly level salt flat with loam surface and very slight erosion
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Table 2.2.22. Description of soil phase of Mandvi taluka, Surat district, Gujarat
Soil Phases and
series

Description of soil characteristics

Ant3mA2
Antorli

Moderately shallow, moderately well drained, dark brown to very dark grayish brown, clay soils on
level to nearly level pediment with clay surface and moderate erosion

Ant3mB2
Antorli

Moderately shallow, moderately well drained, dark brown to very dark grayish brown, clay soils on
very gently sloping pediment with clay surface and moderate erosion

Ant3mC2
Antorli

Moderately shallow, moderately well drained, dark brown to very dark grayish brown, clay soils on
gently sloping pediment with clay surface and moderate erosion

Gha6fA1
Ghantoli

Very deep, well drained, dark brown, clay loam to clay on level to nearly level to level alluvial plain
with clay loam surface with slight erosion

Gha6fB1
Ghantoli

Very deep, well drained, dark brown, clay loam to clay on very gently slope alluvial plain with clay
loam surface with slight erosion

Gha6fC2
Ghantoli

Very deep, well drained, dark brown, clay loam to clay on gently sloping alluvial plain with clay loam
surface with moderate erosion

Gha6mA1
Ghantoli

Very deep, well drained, dark brown, clay loam to clay on level to nearly level slope alluvial plain with
clay surface with slight erosion

Gha6mB1
Ghantoli

Very deep, well drained, dark brown, clay loam to clay on level to nearly level sloping alluvial plain
with clay surface with moderate erosion

Isa6fA1
Isar

Very deep, moderately well drained, very dark grayish brown, clay soils on level to nearly level
pediment with clay loam surface with slight erosion

Isa6fB2
Isar

Very deep, moderately well drained, very dark grayish brown, clay soils on very gently sloping
pediment with clay loam surface with moderate erosion

Jak6hB1
Jakhala

Very deep, well drained, brown to dark brown, sandy loam to clay loam on very gently sloping alluvial
plain with sandy clay loam surface with moderate erosion

Jak6hA1
Jakhala

Very deep, well drained, brown to dark brown, sandy loam to clay loam on very gently sloping alluvial
plain with sandy clay loam surface with moderate erosion

Kal2fA2
Kalma

Shallow, well drained, dark brown to dark reddish brown, clay loam to clay soil on level to nearly level
slope pediment with clay loam surface with moderate erosion

Kal2fB2
Kalma

Shallow, well drained, dark brown to dark reddish brown, clay loam to clay soil on very gently sloping
pediment with clay loam surface with moderate erosion

Kal2fC3
Kalma

Shallow, well drained, dark brown to dark reddish brown, clay loam to clay soil on gently sloping
pediment with clay loam surface with severe erosion

Kal2fD3
Kalma

Shallow, well drained, dark brown to dark reddish brown, clay loam to clay soil on moderately sloping
pediment with clay loam surface with severe erosion

Kal2mA2
Kalma

Shallow, well drained, brown to dark reddish brown, clay loam to clay soil on level to nearly level
slope pediment with clay surface with moderate erosion

Kal2mB2
Kalma

Shallow, well drained, brown to dark reddish brown, clay loam to clay soil on very gently slope
pediment with clay surface with moderate erosion

Kal2mC2
Kalma

Shallow, well drained, brown to dark reddish brown, clay loam to clay soil on gently slope pediment
with clay surface with moderate erosion

Kal2mD3
Kalma

Shallow, well drained, brown to dark reddish brown, clay loam to clay soil on moderately sloping
pediment with clay surface with severe erosion

Kha5mA1
Kharoli

Deep, moderately well drained, very dark gray to very dark grayish brown clay soil on level to nearly
level slope alluvial plain with clay surface with slight erosion

Kha5mB1
Kharoli

Deep, moderately well drained, very dark gray to very dark grayish brown clay soil on very gently
sloping alluvial plain with clay surface with slight erosion

Kha5mC2
Kharoli

Deep, moderately well drained, very dark gray to very dark grayish brown clay soil on gently sloping
alluvial plain with clay surface with moderate erosion

Khe6mA1
Kheradi

Very deep, moderately well drained, dark brown clay loam to clay soil on level to nearly level slope
alluvial plain with clay surface with slight erosion
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Soil Phases and
series

Description of soil characteristics

Khe6mB1
Kheradi

Very deep, moderately well drained, dark brown clay loam to clay soil, on very gently sloping alluvial
plain with clay surface with slight erosion

Khe6mC2
Kheradi

Very deep, moderately well drained, dark brown clay loam to clay soil on gently sloping alluvial plain
with clay surface with moderate erosion

Mad1mA2
Madarkui

Very shallow, well drained, dark brown to dark yellowish brown clay soil with level to nearly level
slope in pediment with clay surface with moderate erosion

Mad1mB2
Madarkui

Very shallow, well drained, dark brown to dark yellowish brown clay soil with very gently sloping
pediment with clay surface with moderate erosion

Mad1mC2
Madarkui

Very shallow, well drained, dark brown to dark yellowish brown clay soil with gently sloping pediment
with clay surface with moderate erosion

Nar6fA1
Naren

Very deep, moderately well drained, very dark grayish brown to dark yellowish brown clay on level
to nearly level slope in alluvial plain with clay loam surface with slight erosion

Nar6fB1
Naren

Very deep, moderately well drained, very dark grayish brown to dark yellowish brown clay on very
gently sloping alluvial plain with clay loam surface with slight erosion

Nar6mA1
Naren

Very deep, moderately well drained, very dark grayish brown to dark yellowish brown clay with level
to nearly level slope alluvial plain with clay surface with slight erosion

Nar6mB1
Naren

Very deep, moderately well drained, very dark grayish brown to dark yellowish brown clay with level
to very gently slope alluvial plain with clay surface with slight erosion

Nar6fC2
Naren

Very deep, moderately well drained, very dark grayish brown to dark yellowish brown clay with
gently sloping in alluvial plain with clay loam surface with slight erosion

Nog3mA1
Nogama

Moderately shallow, well drained, dark brown to very dark grayish brown clay on level to nearly level
slope in alluvial plain with clay surface and slight erosion

Nog3mB1
Nogama

Moderately shallow, well drained, dark brown to very dark grayish brown clay with very gently sloping
alluvial plain with clay surface and slight erosion

Pit2mB2
Pitarkui

Shallow, well drained, dark brown to dark reddish brown clay on very gently sloping hill and ridges
with clay surface and moderate erosion

Pit 2mC2
Pitarkui

Shallow, well drained, dark brown to dark reddish brown clay with gently sloping in Hill and ridges
with clay surface and moderate erosion

Pit2mD3
Pitarkui

Shallow, well drained, dark brown to dark reddish brown clay on moderately sloping in hill and
ridges with clay surface and severe erosion

Tar3mA2
Tarapur

Moderately shallow, moderately well drained, very dark grayish brown to dark reddish brown clay
loam to clay on level to nearly level slope in pediment with clay surface and moderate erosion

Tar3mB2
Tarapur

Moderately shallow, very dark grayish brown to dark reddish brown clay loam to clay on very gently
sloping pediment with clay surface and moderate erosion

Tar3mC2
Tarapur

Moderately shallow, very dark grayish brown to dark reddish brown clay loam to clay on gently
sloping pediment with clay surface and moderate erosion.

Tal4mA1
Talsara

Moderately deep, moderately well drained, very dark grayish brown clay with level to nearly level
slope alluvial plain with clay surface and slight erosion

Tal4mB1
Talsara

Moderately deep, moderately well drained, very dark grayish brown clay with very gently sloping
alluvial plain with clay surface and slight erosion

Tuk1mA2
Tuked

Very shallow, well drained, dusky red to dark reddish brown clay on level to nearly level slope
pediment with clay surface and moderate erosion

Tuk1mB2
Tuked

Very shallow, well drained, dusky red to dark reddish brown clay on very gently sloping pediment
with clay surface and moderate erosion

Tuk1mC2
Tuked

Very shallow, well drained, dusky red to dark reddish brown clay on gently sloping pediment with
clay surface and moderate erosion

Vir2mB1
Virpor

Shallow, well drained, brown to dark reddish brown clay on very gently sloping alluvial plain with clay
surface and slight erosion
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Olpad taluk. Surat district, Gujarat

Kamrej taluka, Surat district, Gujarat

Detailed soil resource inventory was carried out to
map the soil resources in Olpad taluka, Surat district,
Gujarat. A total of five soil series were identified and
mapped with nine phases (Fig. 2.2.29 and Table
2.2.23).

Soil survey of Kamrej taluka, Surat district, Gujarat
was undertaken on 1:10000 scale. The soils are
mapped into four phases of three soil series (Table
2.2.24 and Fig. 2.2.30), that occurred in alluvial plain.

Fig 2.2.29. Distribution of soils in Olpad taluk, Surat district

Fig. 2.2.30. Soil map of Kamrej taluka, Surat district, Gujarat

Table 2.2.23. Description of soils of Olpad taluk, Surat district
Phase

Description

Bar6mA1s1
Barbodhan

Very deep, well drained, brown, clay loam soils on nearly level coastal plains with clay surface,
slight erosion, slight salinity

Bar6fB1
Barbodhan

Very deep, well drained, dark brown, clay loam soils on gently sloping coastal plains and mud flats
with clay loam surface, slight erosion

Ten5mB1n1
Tena

Deep, moderately well drained, very dark gray, clay soils on gently sloping coastal plains with clay
surface, slight erosion, slight to moderate sodicity

Ten5mA1
Tena

Deep, moderately well drained, very dark grayish brown, clay soils on nearly level alluvial plains with
clay surface, slight erosion

Bha5mB1s1n1
Bhandut

Deep, moderately well drained, brown, sandy loam soils on gently sloping tidal flats with clay surface,
slight erosion, slight salinity and slight sodicity

Bha5cB1
Bhandut

Deep, moderately well drained, dark grayish brown, sandy loam soils on gently sloping coastal
plains with sandy loam surface, slight erosion

Tak6mA1
Takrama

Very deep, well drained, black, clay soils on nearly level coastal plains with clay surface, slight
erosion

Kar6mA1
Karanj

Very deep, moderately well drained, very dark gray, clay loam soils on gently sloping coastal plains
with clay loam surface, slight erosion

Kar6mB2
Karanj

Very deep, moderately well drained, very dark grayish brown, clay loam soils on gently to moderately
sloping alluvial plains with clay surface, moderate erosion
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Table 2.2.24. Description of soils in Kamrej taluka, Surat district, Gujarat
Soil series Phases Description of soil characteristics
Abr6mA1
Abrama

Very deep, well drained, very dark grayish brown, clay soils on level to nearly level alluvial plains
with clay surface and slight erosion

Abr6mB1
Abrama

Very deep, moderately well drained, very dark grayish brown, clay soils on very gently sloping
alluvial plains with clay surface and slight erosion

Dig6mB1
Digas

Very deep, well drained, very dark grayish brown, clay soils on very gently sloping alluvial plains with
clay surface and slight erosion

Sam6mC1
Sampura

Very deep, well drained, dark yellowish brown, clay soils on gently sloping alluvial plains with clay
surface and slight erosion

Mangrol taluka, Surat district, Gujarat

Umergaon taluka, Valsad district, Gujarat

Soil survey of Mangrol taluka, Surat district, Gujarat
was undertaken on 1:10000 scale. The soils are
mapped into ten phases of four series (Table 2.2.25
and Fig. 2.2.31), that covers alluvial plain and hill
terrain.

The soils of Umergaon taluka are mapped into seven
phases of three soil series (Table 2.2.26 and Fig.
2.2.32).

Fig. 2.2.32. Soil map of Umergaon taluka,
Valsad district, Gujarat

Fig. 2.2.31. Soil map of Mangrol taluka,
Surat district, Gujarat
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Table 2.2.25. Description of soils in Mangrol taluka, Surat district, Gujarat
Phase

Description of soil characteristics

Amk4mB3 Amkuta

Moderately deep, well drained, very dark grayish brown, clay soils on very gently sloping plain with
clay loam surface and severe erosion

Van5mC2 Vansoli

Deep, moderately well drained, very dark grayish brown, clay to sandy clay loam soils on gentle
sloping plain with clay surface and moderate erosion

Van5fC3
Vansoli

Deep, well drained, dark yellowish brown, clay loam to sandy clay loam soils on gentle sloping plain
with clay loam surface and severe erosion

Van5mB2
Vansoli

Deep, moderately well drained, very dark grayish brown, clay loam soils on very gentle sloping plain
with clay surface and moderately erosion

Van5fA1
Vansoli

Deep, imperfect drained, dark yellowish brown, clay loam soils on nearly level to level sloping plain
with clay loam surface and slight erosion

Van5mA1
Vansoli

Deep, moderately well drained, very dark grayish brown, clay soils on nearly level to level plain with
clay surface and slight erosion

Bor2fA2
Boria

Shallow, moderately well drained, dark yellowish brown, clay soils on nearly level to level sloping
plain with clay loam surface and moderate erosion

Bor2fB2
Boria

Shallow, moderately well drained, dark yellowish brown, sandy clay loam soils on very gentle plain
with clay loam surface and moderate erosion

Bor2mB2
Boria

Shallow, moderately well drained, dark brown soils, clay soils on very gentle sloping plain with clay
surface and moderate erosion

Ogn1hB3
Ognisa

Very shallow, well drained, dark brown soils on very gentle sloping plain with sandy clay loam
surface and severe erosion

Ogn1hB2
Ognisa

Very shallow, moderately well drained, dark brown soils on very gentle sloping plain in with sandy
clay loam surface and moderate erosion

Ogn1hC3
Ognisa

Very shallow, well drained, dark brown soils on gentle sloping plain with sandy clay loam surface
and severe erosion

Sur5mB2
Surali

Deep, well drained, dark yellowish brown, clay soils on very gentle sloping plain in with clay surface
and moderate erosion
Table 2.2.26. Description of soils in Umergaon taluka, Valsad district, Gujarat

Phase

Description of soil characteristics

Kal4mA2
Kalai

Moderate deep, moderately well drained, dark yellowish brown, clay soils on nearly level to level
plain with clay surface and moderate erosion

Mal5mA1
Malav

Deep, moderately well drained, very dark grayish brown, clay soils on nearly level to level plain with
clay surface and slight erosion

Val5hB2
Valai

Deep, moderately well drained, very dark grayish brown, sandy clay loam soils on very gentle plain
with sandy clay loam surface and moderate erosion

Val5mC3
Valai

Deep, well drained, very dark grayish brown, clay soils on gentle plain with clay surface and severe
erosion

Val5fA1
Valai

Deep, moderately well drained, very dark grayish brown, clay loam soils on nearly level to level plain
with clay loam surface and slight erosion

Val5mA1
Valai

Deep, moderately well drained, very dark grayish brown, clay soils on nearly level to level plain with
clay surface and slight erosion

Val5mB2
Valai

Deep, moderately well drained, very dark grayish brown, clay soils on very gentle plain with clay
surface and moderate erosion
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Vapi taluka, Surat district, Gujarat
The soils of Vapi taluka are mapped into four phases
of two series (Table 2.2.27 and Fig. 2.2.33).

Fig. 2.2.33. Soil map of Vapi taluka, Valsad district, Gujarat

Bharuch taluka, Bharuch district, Gujarat
The soils of Bharuch taluka are mapped into five
phases of three series (Table 2.2.28 and Fig. 2.2.34),
that occurred on alluvial plain and coastal plain.

Fig. 2.2.34. Soil map of Bharuch taluka,
Bharuch district, Gujarat

Table 2.2.27. Description of soils in Vapi taluka, Surat district, Gujarat
Phase

Description of soil characteristics

Kar5mA1 Karwad

Deep, moderately well drained, very dark grayish brown, clay loam soils on nearly level to level
sloping plain with clay surface and slight erosion

Val5mC3 Valai

Deep, well drained, very dark grayish brown, clay loam soils on gentle sloping plain with clay surface
and severe erosion

Val5mB2 Valai

Deep, moderately well drained, very dark grayish brown, clay loam soils on very gentle sloping plain
with clay surface and moderate erosion

Val5mA1 Valai

Deep, moderately well drained, very dark grayish brown, clay soils on nearly level to level sloping
plain with clay surface and slight erosion
Table 2.2.28. Description of soils in Bharuch taluka, Bharuch district, Gujarat

Soil series Phases Description of soil characteristics
Umr6mA1 Umraj

Very deep, moderately well drained, very dark gray, clay soils on level to nearly level alluvial plains
with clay surface and slight erosion

Umr6mB1 Umraj

Very deep, moderately well drained, very dark gray, clay soils on very gently sloping alluvial plains
with clay surface and slight erosion

Der6mA1 Derol

Very deep, moderately well drained, very dark grayish brown, clay soils on level to nearly level
alluvial plains with clay surface and slight erosion

Der6mB1 Derol

Very deep, moderately well drained, very dark grayish brown, clay soils on very gently sloping alluvial
plains with clay surface and slight erosion

Sin6mB1 Singdot

Very deep, well drained, yellowish brown, clay soils on very gently sloping alluvial plains with clay
surface and slight erosion
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Valia taluka, Bharuch district, Gujarat

Vansda taluka, Navsari district, Gujarat

The soils of Valia taluka are mapped into in ten phases
of six series (Table 2.2.29 and Fig. 2.2.35), covering
alluvial plain and hill terrain.

The soils of Vansda taluka are mapped into in ten
phases of five series (Table 2.2.30 and Fig. 2.2.36).

Fig. 2.2.35. Soil map of Valia taluka,
Bharuch district, Gujarat

Fig. 2.2.36. Soil map of Vansda taluka,
Navsari district, Gujarat

Table 2.2.29. Description of soils in Valia taluka, Bharuch district, Gujarat
Soil phases
series

and Description of soil characteristics

Dod6mA1
Dodwada

Very deep, moderately well drained, very dark grayish brown, clay soils on nearly level to level plain
with clay surface and slight erosion

Pan6fA1 Pansoli

Very deep, moderately well drained, very dark greyish brown, clay soils on nearly level to level plain
with clay loam surface and slight erosion

Sod5mB2 Sodam

Deep, well drained, very dark grayish brown, clay soils on very gently sloping plain with clay surface
and moderate erosion

Sev4fA1 Sevad

Moderate deep, well drained, very dark grayish brown, clay loam soils on nearly level to level plain
with clay loam surface and slight erosion

Sev4mC3 Sevad

Moderate deep, well drained, dark yellowish brown, clay soils on gently sloping plain with clay
surface and severe erosion

Tun4fA1 Tuna

Moderate deep, moderately well drained, very dark grayish brown, clay loam soils on nearly level to
level plain sloping with clay loam surface and slight erosion

Vat1hB3 Vatariya

Shallow, well drained, dark brown soils on very gentle sloping plain with sandy clay loam surface
and severe. erosion

Vat1hA1 Vatariya

Shallow, moderately well drained, dark brown soils on nearly level to level sloping plain with sandy
clay loam surface and slight erosion

Vat1hA2 Vatariya

Shallow, moderately well drained, dark brown soils, sandy clay loam on nearly level to level sloping
plain with sandy clay loam surface and moderate erosion

Vat1mA1 Vatariya

Shallow, moderately well drained, dark brown soils, clay on nearly level to level sloping plain with
clay surface and slight erosion
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Table 2.2.30. Description of soils in Vansda taluka, Navsari district, Gujarat
Soil Phases and
series

Description of soil characteristics

Kan6mB1
Kandol-pada

Very deep, well drained, dark brown, clay soils on very gently sloping hilly terrain with clay surface
and slight erosion

Kan3mC2
Kandol-pada

Moderately shallow, well drained, dark brown, clay soils on gently sloping hilly terrain with clay
surface and moderate erosion

Kev6mB1
Kevdi

Very deep, moderately well drained, very dark grayish brown, clay soils very gently sloping hilly
terrain with clay surface and slight erosion

Kev6mC2
Kevdi

Very deep, well drained, very dark grayish brown, clay soils on gently sloping hilly terrain with clay
surface and moderate erosion

Kev5mC2
Kevdi

Deep, well drained, very dark grayish brown, clay soils on gently sloping hilly terrain with clay surface
and moderate erosion

Kha1mC2
Khadkiya

Very shallow, well drained, brown, clay soils on gently sloping hilly terrain with clay surface and
moderate erosion

Kha1mD3
Khadkiya

Very shallow, well drained, brown, clay soils on moderately sloping hilly terrain with clay surface
and severe erosion

Man2mC2
Mankunia

Shallow, well drained, brown, clay soils on gently sloping hilly terrain with clay surface and moderate
erosion

Man2mD3
Mankunia

Shallow, well drained, brown, clay soils on moderately slopping hilly terrain with clay surface and
severe erosion

Lak4mD3
Lakadbari

Moderately deep, well drained, dark brown, clay soils on moderately slopping hilly terrain with clay
surface and severe erosion

Khergam taluka, Surat district, Gujarat

Jhagadia Taluka, Bharuch district, Gujarat

The soils of Khergam taluka are mapped into in five
phases of four series (Table 2.2.31 and Fig. 2.2.37).

(21o35” 51’ to 21o56” 10’ N latitude and 73o03” 48’ to
73o15” 35’E longitude, Area 61256 ha). 14 landscape
ecological units (LEUs) of Jhagadia taluka represent
West Coast plains of Gujarat coastal plain (Fig. 2.2.38
and Table 2.2.32) are associated with Alluvial plains,
Hilly terrain, Interfluves. Total 13 series were identified
and classified in 18 phases.

Fig. 2.2.38. Soil map of Jhagadia block,
Bharuch district, Gujarat

Fig. 2.2.37. Soil map of Khergam taluka,
Navsari district, Gujarat
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Table 2.2.31. Description of soils in Khergam taluka, Surat district, Gujarat
Soil Phases and
series

Description of soil characteristics

Deb2mC2
Debarpada

Shallow, well drained, dark brown, clay soils on gently sloping hilly terrain with clay surface and
moderate erosion

Pan3mC2
Panikhadak

Moderately shallow, well drained, dark brown, clay soils on gently sloping hilly terrain with clay
surface and moderate erosion

Tor6mC2
Toranvera

Very deep, well drained, very dark grayish brown, clay soils on gently sloping alluvial plain with clay
surface and moderate erosion

Tor6mB2
Toranvera

Very deep, well drained, very dark grayish brown, clay soils on very gently sloping alluvial plain with
clay surface and moderate erosion

Dha1mC2
Dhama-dhuma

Very shallow, well drained, brown to dark brown, clay soils on gently sloping hilly terrain with clay
surface and moderate erosion
Fig. 2.2.32. Description of soils of Jhagadia Taluka, Bharuch district, Gujarat

LEU

Soil series phases

Description of soil characteristics

GpH2s

Ama4mB2
Amalzar

Moderately deep, moderately drained, very dark grayish brown to very dark gray, clayey
soils on very gently sloping plain between basaltic hills and ridges with clayey surface
and moderate erosion

GpH5w/s And2fF4
Andharkachhala

Shallow, somewhat excessively drained, dark grayish brown to very dark grayish brown,
clayey soils on steeply sloping basaltic hills and ridges with clay loam surface and very
severe erosion

GpH5w

And2mE4
Andharkachhala

Shallow, somewhat excessively drained, dark grayish brown to very dark grayish brown,
clayey soils on moderately steeply sloping basaltic hills and ridges with clayey surface
and very severe erosion

GpAl2d

Avi5mD3
Avidha

Deep, well drained, very dark grayish brown to dark grayish brown, silt clay loam to
clayey soils on moderately sloping alluvial plains with clayey surface and severe erosion

GpAl3d

Bam6fC3
Bamalla

Very deep, moderately well drained, brown to very dark gray, clay to silt clay soils on
gently sloping alluvial plains with clay loam surface and severe erosion

GpAl2d

Bam6kB2
Bamalla

Very deep, moderately well drained, brown to very dark gray, clay to silt clay soils on
level to very gently sloping alluvial plains with silty clay surface and moderate erosion

GpAl1d

Bam6mA2
Bamalla

Very deep, moderately well drained, brown to very dark gray, clay to silt clay soils on
level to nearly level alluvial plains with clayey surface and moderate erosion

GpH4w

Dho6fD3
Dholakuva

Very deep, somewhat excessively drained, red to dusky red, clay loam to clayey soils on
moderately sloping basaltic hills and ridges with clay loam surface and severe erosion

GpAl2s

Har5mB2
Haripara

Deep, well drained, very dark gray to dark brown, clay to sand clay soils on very gently
sloping alluvial plains with clayey surface and moderate erosion

GpAl1d

Jar6eA1
Jarsad

Very deep, moderately well drained, very dark grayish brown to very dark brown, silt
loam to silt clay loam soils on level to nearly level alluvial plains with silt loam surface
and slight erosion

GpAl3d

Jar6gC2
Jarsad

Very deep, moderately well drained, very dark grayish brown to very dark brown, silt
loam to silt clay loam soils on gently sloping alluvial plains with silty clay loam surface
and moderate erosion

GpAl4s

Jar6mB2
Jarsad

Very deep, moderately well drained, very dark grayish brown to very dark brown, silt
loam to silt clay loam soils on very gently sloping alluvial plains with clayey surface and
moderate erosion
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LEU

Soil series phases

Description of soil characteristics

GpIf3w

Lim6hC2
Limet

Very deep, well drained, reddish brown to dark reddish brown, sandy clay to clayey soils
on gently sloping basaltic interfluves with sandy clay loam surface and moderate erosion

GpIf3d

Lim6kC2
Limet

Very deep, well drained, reddish brown to dark reddish brown, sandy clay to clayey soils
on gently sloping basaltic interfluves with silty clay surface and moderate erosion

GpIf3s

Mor5iC3
Moretalab

Deep, somewhat excessively drained, red to dark reddish brown, sandy clay to clayey
soils ongently sloping basaltic interfluves with sandy clay surface and severe erosion

GpAl2d

Shi6mB2
Shir

Very deep, moderately well drained, dark yellowish brown to very dark brown, clayey
soils on very gently sloping alluvial plains with clayey surface and moderate erosion

GpAl4g

Tav6fD3
Tavdi

Very deep, well drained, very dark grayish brown, clay loam to sandy clay loam soils on
moderately slopping alluvial plains with clay loam surface and severe erosion

GpAl4s

Tav6mD3
Tavdi

Very deep, well drained, very dark grayish brown, clay loam to sandy clay loam soils on
moderately slopping alluvial plains with clayey surface and severe erosion

Amod tehsil, Bharuch district, Gujarat

Jambusar taluka, Bharuch district, Gujarat

The soils of Amod taluka are mapped into in seven
phases of five series (Table 2.2.33 and Fig. 2.2.39).

The soils of Amod taluka are mapped into in ten
phases of five series (Table 2.2.34 and Fig. 2.2.40).

Fig. 2.2.39. Soil map of Amod tehsil,
Bharuch district, Gujarat

Fig. 2.2.40. Soil map of Jambusar tehsil,
Bharuch district, Gujarat

Table 2.2.33. Description of soils in Amod tehsil, Bharuch district, Gujarat
Soil Phases and
series

Description of soil characteristics

Sam5mA1 Samni

Very deep, moderately well drained, very dark grayish brown, clay soils on level to nearly level
alluvial plains with clay surface and slight erosion

Sam5mB2
Samni

Very deep, moderately well drained, very dark gray, clay soils on very gently sloping alluvial plains
with clay surface and moderate erosion

Kob5mA1
Kobla

Very deep, moderately well drained, very dark gray, clay soils on level to nearly level alluvial plains
with clay surface and slight erosion

Kob5mA2
Kobla

Very deep, moderately well drained, very dark gray, clay soils on level to nearly level alluvial plains
with clay surface and moderate erosion

Pur5dA2
Pursa

Very deep, well drained, very dark grayish brown, loamy soils on level to nearly level coastal plains
with loamy surface and moderate erosion

Val5mB2
Vallipore

Very deep, moderately well drained, dark gray, clay soils on very gently sloping coastal plains with
clay surface and moderate erosion

Kol5cB2
Kolwana

Very deep, well drained, dark grayish brown, sandy loam soils on very gently sloping coastal plains
with sandy loam surface and moderate erosion
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Table 2.2.34. Description of soils in Jambusar tehsil, Bharuch district, Gujarat
Soil Phases and Description of soil characteristics
series
Mag5mA1
Magnad

Very deep, moderately well drained, very dark grayish brown, clay soils on level to nearly level alluvial
plains with clay surface and very slight erosion

Mag5mA2
Magnad

Very deep, moderately well drained, very dark grayish brown, clay soils on level to nearly level alluvial
plains with clay surface and moderate erosion

Isl5mA1
Islampur

Very deep, moderately well drained, very dark grayish brown, clay soils on level to nearly level coastal
plain with clay surface and slight erosion

Isl5mB2
Islampur

Very deep, moderately well drained, very dark grayish brown, clay soils on very gently sloping coastal
plain with clay surface and moderate erosion

Kar5dB3
Kareli

Very deep, well drained, dark grayish brown, loam soils on very gently sloping coastal plain with loam
surface and severe erosion

Dab5mA1
Dabha

Very deep, well drained, very dark grayish brown, clay soils on level to nearly level alluvial plains with
clay surface and very slight erosion

Dab5kA1
Dabha

Very deep, well drained, very dark grayish brown, silty clay soils on level to nearly level alluvial plains
with silty clay surface and very slight erosion

Dab5kA2
Dabha

Very deep, well drained, very dark grayish brown, silty clay soils on level to nearly level alluvial plains
with silty clay surface and moderate erosion

Dab5kA3
Dabha

Very deep, well drained, dark grayish brown, silty clay soils on level to nearly level alluvial plains with
silty clay surface and severe erosion

Mal5mB2
Malpore

Deep, well drained, very dark grayish brown, clay soils on very gently sloping coastal plain with clay
surface and moderate erosion

87

Annual Report-2017-18

2.3

PEDOLOGICAL RESEARCH

Modelling soil forming processes and genesis of
red and black soils of Peninsular India – A case
study
Genesis of a soil complex in a catena
Three different soils from a toposequence transect
from Telangana were selected to study the parent
material uniformity and their genesis. Morphology

based indices viz., relative horizon distinctness
(RHD), uniformity value (UV), and cumulative particle
size distribution index (CPSD) were used to assess
the parent material uniformity of an Entisol (vertical
textural contrast soils), Vertisol and Alfisol which
are more than 150 cm in depth. In general, depth
function (vertical distribution) of soil properties is
used to reconstruct pedogenesis and interpret

Fig. 2.3.1. Vertical distribution of relative horizon distinctness (RHD) and cumulative
particle size distribution (CPSD) index of the three studied soils

Fig. 2.3.2. Vertical distribution of uniformity value (UV) and Zr:Ti
ratio of the three studied soils.
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the duration and intensity of specific pedogenic
processes. However, vertical textural contrast (VTC)
soils lack constancy in relationship with bedrock.
Hence, the top-down horizonation approach (A-B-C
model) is not applicable for Entisols. So, it is very
important to consider stratification and use dynamic
regolith (allochthonous parent material) approach for
elucidating the genesis of VTC soils (Fig. 2.3.1).
The high inflection in the depth distribution curve of
the RHD, CPSD index, and UV value (Figs. 2.3.1 and
2.3.2) showed that these soils are vertically contrast
soils and are developed from sequential deposition
of different materials over a period time. It indicates
the formation of these soils was due to geologic
deposition episodes of different age. In the depth
distribution of Zr:Ti ratio, no inflection was found in the
curve of Zr: Ti ratio for Vertisols. However, the Alfisols
curve have inflection in the middle horizon and the
curve of VTC soils have high inflection throughout the
depth (Fig. 2.3.2). The different positions of inflection
observed for VTC soils might be due to variable
grading and sorting energies proximal to the different
episodes of deposition. This indicates the change in
parent material in the VTC soils. Moreover, the Zr: Ti
ratio was higher in the surface soils and it generally
decreased with depth which could be attributed to
loss of components susceptible to weathering. In
addition, the variability of Zr and Ti in a specified
horizon could be due to particle size distribution and
specific gravities of host minerals.
Table 2.3.1. Depth distribution of oxalate and di-thionite
extractable iron (Fe) and their ratio in the studied soils

The iron fractions in soils can serve as potential
indicators of weathering stages. The oxalate
extractable iron (Feo) is active, poorly crystalline and
present in the form of amorphous oxides, whereas,
the di-thionite extractable iron (Fed) is passive, well
crystalline and form through pedogenic processes in
soils. These secondary Fe oxides and hydroxides
are used as a proxy to determine the age of soils and
paleosols. The Feo generally decreased with depth in
Vertisols but it’s concentration was higher in the middle
horizon of the Alfisols (Table 2.3.1). However, the
vertical distribution of Feo and Feo/Fed were irregular
without any trend in the VTC soils. The data in table
7 shows that Fed is in the order of Alfisols > Vertisols
> VTC soils indicating that the VTC soils are recently
formed as the Fed content generally increases in the
soil with increase in age. These trends further support
the hypothesis that the VTC soils were formed by
the multi-layer sedimentary deposition by various
geogenic episodes.

Role of crystalline and non-crystalline nano clays
in pedogenetically important soil orders of tropical
India
This proposal has been submitted to DST under
Early Career Research Award of DST and is under
consideration. This was approved in the last IRC with
the following objectives.

yyCharacterization of crystalline and non-crystalline
nano-clays for their structural and physicochemical properties.

yyTo determine the carbon content in the soil &

Soil

Depth (cm)

Feo (%)

Fed (%)

Feo/Fed

Vertisols

0-22

1.7

2.4

0.71

establish relationship with amount of crystalline
and non-crystalline nano-clays.

22-45

1.6

2.1

0.76

yyTo determine stability of organic carbon associated

45-63

1.3

2.9

0.45

63-96

1.1

2.8

0.39

96-150+

1.2

2.7

0.44

0-21

2.4

4.5

0.53

21-48

2.1

6.9

0.30

48-69

2.5

7.2

0.35

69-98

2.1

8.3

0.25

98-131

1.8

6.9

0.26

0-20

0.21

0.34

0.62

Alfisols

VTC soils

20-50

0.04

0.09

0.49

50-89

0.19

0.47

0.40

89-105

0.05

0.11

0.46

105-130

0.03

0.07

0.46

130-149

0.14

0.88

0.16

149-180+

0.23

1.31

0.18

with different fractions of nano-clays.

Soil samples were collected at Bhimashankar plateau,
Pune district, Maharashtra, which is under the humid
tropical environment of Western Ghats. 3 pedons in a
toposequence was collected.
Pedon 1 is studied in Takerwadi village of Ambegaon
Tehsil (19°04'31.71497''N, 73°56'21.55366''E). The
topography is nearly level plateau with elevation of
682m AMSL. Natural vegetation of the site is Acacia,
Neem etc. The field was irrigated with drip system
and cultivated for Jowar. The soils are very deep and
shrink-swell in nature and then classified as Typic
Haplustert.
Pedon 2 falls in Jambhori village of Ambegaon
Tehsil,
Pune
District
(19°06´59.88776´´N,
73°40´16.45248´´E). The topography is undulating
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plateau at an elevation of 987m AMSL. Natural
vegetation of the site is Mango, Kihwar, Hirda Jamun,
Wild Arecanut, etc. The soils are very deep and
classified as Typic Haplusalf.
Pedon 3 is located in Nigdale village of Ambegaon
Tehsil,
Pune
District
(19°04´22.8911´´N,
73°33´51,7198´´E). The topography is steeply
sloping hill slope with elevation of 915m AMSL.
Natural vegetation of the site is Mango, Jamun etc.
The sampling site was forest land. It is interesting
to observe that inspite of steep slope, the soils are
deep, well developed and is classified as Typic
Haplusalf.

fractions (<0.10 µm) and used for further analysis.
For confirmation of nano size of the separated clays,
samples have been analyzed by Transmission electron
microscopy (TEM) from IARI and the separated
clays has been found in 11-87 nm range (<100 nm)
(Fig. 2.3.3) which comes under nano-size.

Along with the profile samples from three locations,
around 9-10 surface samples from each adjacent
profile have been collected and processed for
laboratory study. Analysis and soil sample collection
from the other proposed locations will be done
afterwards.

Method for isolation and characterization of nanoclays by XRD and TEM
In view of the importance of separating nanoclays
from soil in the laboratory of ICAR-NBSS & LUP
for the above mentioned project, some previously
collected soil samples of Bemetara Block, Chattisgarh
were tried.

Fig. 2.3.3. TEM images of separated nanoclays.

The XRD results of a sample of nanoclay:

The nanoclay fraction (<0.10 µm or <100 nm) was
extracted from clay suspension by centrifugation
following Stroke’s law (Jackson, 1956). The
time needed for sedimentation under centrifugal
acceleration for a given diameter of particle may be
calculated by integrated form of the Stroke’s law,

Fig. 2.3.4. Bemetara Nano (< 0.1 µm)

where tmin is time in minutes, Nm is rotor speed in rpm,
R is the radius in cm of rotation of top of the sediment
in the tube, S is the radius in cm of rotation of the
surface of the suspension in the tube, Dµm is particle
diameter in µm, ∆s is difference in specific gravity
between clay particle and suspension liquid. Taking
into account the drift velocity in angular centrifuge the
value of (R-S) comes to be 2 mm (Jackson, 1956) and
the time required for separating 0.10 µm or 100 nm is
less than 3 minutes at 5000 rpm. Therefore, the clay
suspension (<2µm) was centrifuged in 100 ml capacity
centrifuge tube using “REMI C 23” (angular centrifuge
having draft velocity) at 5000 rpm for 3 minutes.
The supernatant was collected which contains nano
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Fig. 2.3.5. Bemetara Non-Nano clays (0.1-2 µm)

Pedological Research

Fig. 2.3.6. Bemetara soil Fine clays (<0.2 µm)

column owing to low bulk density. The presence of
fresh water ensures high productivity of rice in the state.
In the recent years massive degradation and mining
activity in the catchment of Zuvari and Mandovi rivers
draining to the state bring the sediment and deposit
near the sea shore. Thus disturbs the equilibrium
between fresh and sea water. This is the one of the
probable reason for lowering productivity of Khajan
land and increase in fallow land in the state. Govt of
Goa has sponsored a project to assess the extent of
fallow land in the state of Goa. The study reveals that
fallow lands cover 13408 ha area in Goa, constituting
3.6% area of the state. The current fallow lands (CFL)
covers 4707 ha (35.1% of the total fallows in the state
and 1.27% of total area of the state); culturable waste
lands (CWL) are 4781 ha (35.7% of the total fallows in
Goa and 1.28% of the total area the state) and fallow
lands other than current fallow (FLOCFL) cover 3920
ha (29.2% of the total fallows in Goa and 1.1% of the
total area of the state)

Fig. 2.3.7. Bemetara Silt (2-50 µm)

The following observation from XRD results has been
made:

yyChlorite and mica are found in the silt (50-2 µm)
and <2 to <0.10 µm fractions of soils*.

yySmectite is present as dominant clay mineral in

Fig. 2.3.8. Fallow land map of Goa

yySmectite is absent in 50-2 µm and 2-0.10 µm

Soil forming processes in Nagarjuna Sagar Left
Command Area

the < 0.10 µm fraction which may be of 25% of the
total clay fraction (Fig. 2.3.4).
fraction (Figs. 2.3.5 to 2.3.7).

yyFine clay (<0.2 µm) fraction of Vertisols contain
about 99% of nanoclays (<0.10 µm) (Fig. 2.3.4).

yyTotal clay (<2 µm) contain 90-95 % nanoclays
(<0.10 nm).

* This indicate that the method can be employed
successfully to separate nano-clay fractions/even with
care with the normal centrifuges of the laboratories.

Fallowing in Khajan lands of Goa
Khajan lands are known for high productivity of rice in
coastal region of Goa. It happens because of unique
equilibrium between fresh and sea water. The high
density of sea water is present at bottom of the water
column whereas fresh is noted at top of the water

The Command area in the state of Telangana
stretches between 16034’15” to 17022’14” N latitude
and 79015’56” to 80044’16” E longitude on 4.94mha
area covering the parts of Khammam, Nalgonda,
Suryapet, Yadadri Bhuvangiri, Mahabubanagar,
Nagarkurnool, Wanarparthy, JogulambaGadwal,
Vikarabad and Rangareddy and Siddipet districts. Fig.
2.3.9 shows the part of command area in the state.
The soils are developed on granitic and gneissic
complex geological formations. Further, the farmers
buildup the bunds on the borders of the paddy fields to
check the loss of soil, water and nutrients. Therefore,
the landform-soil relationship is not truly applicable
in these complex geological formations of NSLC
command area. Every land management unit respond
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Zone of
illuviation

Fig. 2.3.9. Location map of Nagarjuna Sagar Left
Command Area, Telangana State

to crop production differently on its capability and soil
characteristics. Climate, including its change with time
is common throughout the extent of three mandals
of the area. The kinds of vegetation associated with
climate also fairly uniform. Relief varies within some
limits that are characteristic of the landform. The time
that the material has been subjected to soil formation
has probably been about the same throughout the
landform. The parent material is granite gneissic
complex which is responsible to develop red and black
soil associations. Of course, position on the landform
influenced soil-water relationships, microclimate, land
use and kind and arrangement of soil horizons for
genetic soil development.

Gaddipalli
Series

Four soil series were identified in the area named
as Chenarigudem, Gaddipalli, Huzurnagar, and
Srinivaspuram.

Description of soil series
Total four soils series have been identified and
described in NSLC command area.
1. Gaddipalli (Gad) : Deep to very deep, moderately
well to well drained, very dark greyish brown to
brown at surface and dark reddish brown to red
in the subsurface, slightly to strongly calcareous,
sandy clay at surface and gravelly sandy clay
to gravelly clay in the sub surface with slight to
moderate erosion. (Fine, mixed, hyperthermic,
TypicHaplustalfs)
2. Chennarigudem (Chg): Moderately deep,
moderately well to well drained, very dark greyish
brown at surface and brown to reddish brown in
the subsurface, moderately to strongly calcareous,
sandy clay to clay in the sub surface with
moderate erosion. (Fine, mixed, hyperthermic,
TypicHaplustalfs)
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Chennarigudem
Series
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Srinivasapuram
Series

Zone of
illuviation

4. Srinivasapuram (Svp): Shallow, well drained,
dark greyish brown at the surface and dark
brown to dark reddish brown in the subsurface,
moderately to strongly calcareous, sandy clay to
clay at surface and gravelly sandy clay loam to
gravelly sandy clay in sub surface with severe
erosion. (Fine loamy, mixed, hyperthermic,
Lithic Haplustepts)

Huzur Nagar
Series
3. Huzur Nagar (Hzn) :Deep, moderately well
drained, very dark greyish brown at the surface
and brown to dark brown in the subsurface,
moderate to strongly calcareous, clay at surface
and sandy clay to clay in the sub surface with slight
to moderate erosion. (Fine, mixed, hyperthermic,
VerticHaplustepts)

Fig. 2.3.10. Representative Soil profiles

The study area is being cultivated for rice since long (>25years). The process of soil formation eluviation (removal
of clay) and illuviation (clay accumulation) operated under the said soil environment for a longer period of time
and build up a zone of illuviation (clay enriched layer) at the depth of 30 cm in Gaddipalli and Srinivasapuram
series and at 20 cm depth in Chennaridugem series. The outlined process bridge the space among the gravels
that restrict the movement of water. Clay bridged gravels are the instrumental for developing the situation of
alternate wetting and drying. The condition is most likely needed for producing bountiful rice.
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2.4

INTERPRETATION
OF SOIL SURVEY DATA

Soil Health Card using Geospatial techniques
GIS technique is precise, time efficient and cost
effective to develop Soil Health Cards (SHCs) and
fertilizer recommendations for large number of
farmers. The information could also be stored and
retrieved for monitoring soil health in future. It involves
collection of soil samples (one each in 10 and 2.5
hectare area for rainfed and irrigated, respectively),
sample processing and laboratory analysis for macro
and micro-nutrients. Development of database in
GIS and generation of soil nutrient status map using
suitable interpolation technique, is the subsequent
step. The superimposition of cadastral maps with
soil nutrient map followed by extraction of farm/
farmer wise nutrient status for developing fertilizer
recommendation is the final step in the process.

and salinity (EC) were also determined. Soil test
values Kelapur block were defined in terms of low,
medium and high based on the ratings suggested by
Dr. Panjabrao Deshmukh, Krishi Vidyapeeth, Akola
(Table 2.4.1). Database was developed in MS-Excel
format and used for generating soil nutrient maps
using Geo-statistical technique (Krigging) (Fig. 2.4.3).
Further, the nutrient map was over-layered by the
cadastral map. For clarity, interpolated soil organic
carbon map attached with cadastral information as
shown in fig. 2.4.4. Status map for other nutrients
were also developed (Fig. 2.4.5 and 2.4.6). Plot
wise/ farmer wise soil information was extracted
in GIS environment (Table 2.4.2), which was
used for developing soil health cards and fertilizer
recommendations (Fig. 2.4.7 to 2.4.8).

Application of Technology : A case study
For testing the technology, a network of grid points at a
distance of 325m x 325m for a part of Kelapur block in
Yawatmal district, Maharashtra and Piparakothi block
of East Champaran district, Bihar was developed and
transferred on the base map of 1:10000 scale (Fig.
2.4.1 and 2.4.2). Samples with co-ordinate points on
the map were collected through GPS. Subsequently,
the soil samples were processed and analyzed for
available major (N, P, K), micro-nutrients (Fe, Mn, Zn,
Cu) and sulphur. Soil reaction (pH), organic carbon

Fig. 2.4.1. Sampling scheme for Kelapur block, Yawatmal
district, Maharashtra state

94

Fig. 2.4.2. Sampling scheme for Piprakothi block, East
Champaran district, Bihar state

Interpretation of Soil Survey Data
Table 2.4.1. Soil fertility rating used for Kelapur block, Yavatmal district, Maharashtra state
Soil test
Organic C (%)
Available N (kg ha-1)
Olsen P (kg ha-1)
Available K (kg ha-1)
Av. sulphur (ppm)
Soil test (ppm)
Iron
Manganese
Zinc
Copper

Very Low
0.20
140
15
120
-

Low
0.21-0.40
141-280
16-30
121-180
<6.0

Deficient
<4.5
<2.0
<0.6
<0.2

Medium
0.41-0.60
281-420
31-50
181-240
6.0-12.0

Slightly High
0.61-0.80
421-560
51-65
241-300
Marginal
4.5-7.5
2.0-4.0
0.6-1.2
0.2-0.5

High
0.81-1.00
561-700
66-80
301-360
>12.0

Very High
>1.00
>700
>80
>360
-

Sufficient
>7.5
>4.0
>1.2
>0.5

Fig. 2.4.3. Krigged layer of Organic carbon, Gajwel Mandal,
Medak district, Telangana

Fig. 2.4.4. Organic carbon map, Gajwel Mandal,
Medak district, Telangana

Fig. 2.4.5. Soil reaction (pH) map of Goa

Fig. 2.4.6. Available phosphorus map of Kelapur block,
Yavatmal district, Maharashtra
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Table 2.4.2. Plot wise / farmer wise soil database for Gajwel Mandal, Medak district, Telangana state

Fig. 2.4.7. Soil health Card of Kelapur block,
Yawatmal district, Maharashtra state

Cost of Soil Health Card
In Kelapur block, total 5000 SHC were developed
using analysed soil data. However, after interpolation,
29000 famers were benefited. Similarly by analyzing
1700 samples in Piprakothi, about 24000 SHCs could
be distributed among the farmers. By applying simple
arithmetic, it is noted that SHCs worth Rs. 54 lakhs
(29000 x Rs.190/) could be distributed by spending
only Rs. 9.5 lakhs (5000x Rs.190) in Kelapur block.
The exercise further revealed that SHCs worth Rs.
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Fig. 2.4.8. Soil health Card of Piprakothi block,
East Champaran district, Bihar state

45.6 lakhs (24000x Rs.190) could be prepared and
sent for distribution among the farmers of Piprakothi,
Bihar by spending only Rs. 3.23 lakhs (1700x Rs.190).
Considering the average figure of Kelapur taluka,
the cost of developing one SHC is about Rs 32.0 by
using GIS technique. The cost of soil health card is
further reduced with increasing number of farmers /
holding using them in a given village or block. Further
extrapolating the figure of Kelapur block, the target of
Govt. of India to distribute SHCs for 14 crore farmers
in the country in the cycle of three years could be

Interpretation of Soil Survey Data

achieved by spending one sixth of the allocated fund.
The cost is further reduced accounting the figures
calculated for Piprakothi block of Bihar. Thus the
technology has the potentiality to offer substantial
contribution directly in the national GDP.

Up scaling of the Technology
In view of the technology being widely applicable
and cost effective, the state governments of
Telangana and Goa have shown their keen interest
in the SHC programme using GIS technique. On
their request, 1.5 lakh SHCs were prepared for three

Mandals namely Gajwel, Medak district, Thimajipeth,
Mehboobnagar district and Indervelle, Adilabad
district of Telangana (Fig.2.4.9) and in all twelve
developmental blocks of Goa state (Fig. 2.4.10). On
similar lines, SHCs were developed for Nagpur block,
Nagpur district of Maharashtra (Fig. 2.4.11). Hon’ble
Minister of Agriculture and Farmers Welfare, Govt.
of India distributed soil health cards to the farmers in
Piprakothi block, East Champaran district, Bihar (Fig.
2.4.12) and Hon’ble Chief Minister of Goa distributed
Soil health cards to the farmers of Goa (Fig. 2.4.13).

Fig. 2.4.9. Specimen Soil health card – Telangana state

Fig. 2.4.10. Specimen Soil health card – Goa state

Fig. 2.4.11. Specimen Soil health card – Nagpur taluka,
Maharashtra state

97

Annual Report-2017-18

Fig. 2.4.12. Hon’ble Union Minister of Agriculture Shri Radha
Mohan Singh distributing soil health cards to the farmers of
Piprakothi block, East Champaran district, Bihar state

Soil Nutrient status Mapping
Goa state
Total 3500 surface soil samples representing one
each in 10 hectare area (cultivated and fallow land)
were collected and analyzed for macro and micronutrients. Geo-database was developed in GIS
and soil nutrient status map was prepared using
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Fig. 2.4.13. Hon’ble Chief Minister of Goa
Shri Manohar Parrikar distributing soil health
cards to the farmers of Goa state

geospatial interpolation technique i.e. krigging. The
cadastral maps were linked with soil nutrient maps
to extract farm/farmer wise nutrient status and
fertilizer recommendation. The status map of different
parameters as well as its spatial distribution under
each category is represented in the maps given below
(Fig. 2.4.14):

Interpretation of Soil Survey Data

Fig. 2.4.14. Nutrient status maps of Goa state

Mangan block, Sikkim
Surface soil samples were collected from the block and analyzed for macro and micro-nutrients and generated
nutrient status maps. Soil reaction and available potassium map is presented as an example (Fig. 2.4.15 )

Fig. 2.4.15. Physico-chemical and fertility maps of Mangan block of North Sikkim district, Sikkim
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Nutrient map of Mulberry growing area in Golaghat
district, Assam
Fertility status of mulberry growing soils of six
development blocks namely, Kakodonga, Dergaon,
Kathalguri, Podumoni, Sarupathar and Bokakhat
of Golaghat district (Table 2.4.3) of Assam was
assessed. The analysed soil data indicate the severe
deficiency of B and Zn.
Table 2.4.3. Fertility status in respect of Zn and B in
mulberry growing soils of different blocks of Golaghat
district of Assam
Mulberry growing
blocks

Fertility
status*

Zinc
(Zn)

Boron
(B)

Kakodonga

Deficient

37.5

37.5

Dergaon

Deficient

10.0

60.0

Kathalguri

Deficient

Nil

100

Podumoni

Deficient

Nil

100

Sarupathar

Deficient

Nil

100

Bokakhat

Deficient

6.70

83.3

*Deficient status is expressed in % of the total samples
analyzed

Nagrota Bagwan block of Kangra district, Himachal
Pradesh

for the block (Fig. 2.4.16 and 2.4.17). The map
of pH indicate that major soils are strongly acidic
(43.06%) followed by moderately acidic (19.84%),
slightly acidic (19.49%) and very strongly acidic
(17.61%). The soils of the block are medium in OC
content (65.20%), followed by high (23.37%) and
low (11.43%). Fertility maps viz., available nitrogen,
phosphorus and potassium have been generated
(Fig. 2.4.21). Majority of soils are low in available N
content (64.03%) and medium in available N content
(35.97%). Major soils are medium in available P
content (54.79%) followed by high (34.54%) and
low (10.67%), respectively. Majority of soils are low
in available P content (57.96%) followed by medium
(36.67%) and high (5.37%). The database on micro
nutrients indicate that major soils are high (>1.2 ppm)
in available zinc followed by medium (0.6-1.2 ppm)
and low (<0.6 ppm). Major soils are high (>0.4) ppm
in available copper followed by medium (0.2-0.4 ppm)
and low (<0.2 ppm). Major soils are high (>7.5 ppm) in
available iron followed by medium (4.5-7.5 ppm) and
low (<4.5 ppm). It is observed that soils of the block
are mostly high in available manganese. Nutrient wise
soil fertility mapping grade in terms of low medium
and high are prepared.

The pH and organic carbon maps were generated

Fig. 2.4.16. Soil reaction maps of Nagrota Bagwan block

100

Fig. 2.4.17. Available phosphorus maps of
Nagrota Bagwan block
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Jagner Block of Agra district, Uttar Pradesh
The analysed soil data of the block reveals that soil
pH ranged from 6.9 to 9.2 and organic carbon ranged
from 0.16 to 0.60 % and nearly 58 % soils of the area
had very low organic carbon content. The available N
was low to medium (75.0 - 427 kg ha-1). About 68%
of the area is rated as low in available P whereas, 32
% area is low (< 135 kg ha-1) in available K. Available
DTPA Fe, Mn, Zn were low whereas Cu is in medium
status. Nearly 64 % is high and 24 % is medium
category of available copper. Nearly 68 % area is low
in available zinc. For available iron, nearly 46 % area
was low and 48% was medium to high whereas 59 %
of the area was deficit in manganese status. Overall,
nutrient status of soils of hill slopes, piedmont plain
are low in nutrient status, while, soils of old alluvial
plains were rated as low to medium in fertility status.
Surface soils were found to be high in nutrient status
than subsurface due to continuous application of
fertilizer. Nutrient status maps of available nitrogen
and zinc are presented as examples (Fig.2.4.18 and
2.4.19).

Karanji Khurd Microwatershed,
Karnataka (Sujala III Project)

Bidar

District,

Geo-referenced surface soil samples (0-15cm)
were collected from Karanji Khurd microwatershed,
Bidar district, Karnataka at grid interval of 250m
X 250 m to assess the status of major, macro and
micronutrients. An area of about 26 per cent has soils
that are strongly to slightly acid (pH 5.0 to 6.5), about
21 per cent is neutral (pH 6.5-7.3) and about 49 per
cent area is slightly to strongly alkaline (pH 7.3-9.0)
soils (Fig. 2.4.20). About 86 per cent area is high
(>0.75%) in organic carbon, 87 per cent area has low
available phosporous (<23 kg/ha), 8 per cent medium
(23-57 kg/ha) and 1per cent area has high (>57 kg/
ha) available phosphorus. About 21 per cent area is
low (<145 kg/ha), 70 per cent medium (145-337 kg/
ha) in available potassium. Available sulphur is low
(<10 ppm) in about 41 per cent area, medium (10-20
ppm) in 54 per cent. Available boron is low (<0.5 ppm)
in about 75 per cent area and 21 per cent medium
(0.5-1.0 ppm) (Fig. 2.4.21). An area of 88 per cent is
sufficient (>4.5 ppm) and 8 per cent deficient (<4.5) in
available iron. Available manganese and copper are
sufficient in all the soils and is about 30 per cent area,
the soils that are deficient (<0.6 ppm) in available zinc.

Fig. 2.4.18. Available nitrogen maps, Jagner Block, Agra
Fig. 2.4.20. Soil reaction maps, Karanji Khurd
microwatershed, Bidar district, Karnataka

Fig. 2.4.19. Available zinc maps, Jagner Block, Agra

Fig. 2.4.21. Available boron map, Karanji Khurd
microwatershed, Bidar district, Karnataka

101

Annual Report-2017-18

ICAR-National Dairy Research Institute (NDRI),
Southern Regional Station, Bangalore
Geo-referenced surface soil samples (0-15cm) were
collected from each field survey number of National
Dairy Research Institute, Southern Regional Station,
Bangalore to assess the status of major, macro and
micronutrients. Thematic maps on soil pH, organic
carbon, available Phosphorus and Sulphur were
generated. The soils of NDRI farm are high in organic
carbon content (>0.75 %) and available phosphorus
content ranged from medium to high (>11kg P ha-1).
Soil organic carbon and available phosphorus maps
are presented as examples (Fig.2.4.22 and 2.4.23).

Fig. 2.4.22. Soil organic carbon content (%) of ICAR-NDRI,
SRS, Bangalore

Fig. 2.4.23. Soil available phosphorus content (kg ha-1) of
ICAR-NDRI, SRS, Bangalore

but in Chitradurga 40% area is under medium and
remaining 60% area under high level of available
nitrogen. It is quite interesting to note that 95% of
area in Belgum, 100% area in Gulberga has medium
available phosphorus but 100% area is low in case of
Tumkur and Haveri (Fig.2.4.24). Similarily, more than
80% area has low available K in soils of Tumkur and
Belgum, but Kolar has 96% area under high levels
of available K. The DTPA extractable Zinc is low in
92% area in Chitradurga followed by 71% of area in
Belguam, 60% of area in Gulberga and more than
50% of area in Tumkur and Kolar (Fig.2.4.25).

Fig. 2.4.24. Available Phosphorous content in soils
of different districts of Karanataka

Fig. 2.4.25. DTPA extractable soil zinc content in
different districts of Karanataka

Shidlaiahnakote village, Chitradurga district, Karnataka
Soil Health Assessment in Karnataka
The project is implemented in Belguam, Chitradurga,
Gulbarga, Haveri Raichur, Kolar, Tumkur and
Mangalore districts, which have been identified by
the Karnataka Agricultural Price Commission based
on water and socio-economic conditions. The results
indicate that Belgum and Raichur districts have
alkaline (salt affected) soils where as Kolar, Haveri
Tumkur and Chitradurga have neutral to acid soils
(Fig.2.4.35). The entire area (100%) of five districts,
namely, Tumkur, Haveri, Gulberga, Kolar and
Belgum districts has low level of available nitrogen,
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The nutrient status maps were generated from
the analysed georeferenced soil data and krigging
ineterpolation technique. The surface soil reaction
varied from 5.1 to 9.6. It is estimated that 9.3 per cent
of area was under moderately acid (pH 5.5 - 6.0 ),
22.7 per cent as slightly acid (pH- 6.0-6.5 ), 9 per cent
of area under slightly alkaline (pH7.3 - 7.8 ), 12.5 per
cent of area under moderately alkaline (pH 7.8 - 8.4
), 17.2 per cent of area under strongly alkaline (pH8.4-9.0 ) and 5.7 per cent of area as very strongly
alkaline (Fig.2.4.26), pH-> 9.0 ). These soils are non
saline and have low electrical conductivity. Organic
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carbon content is of 0.1 to 2.3 per cent with mean of
0.8 per cent. The soils of the village are categorized
as low in 20.4 per cent of area followed by 33.2 per
cent of area as medium and about 45 per cent area
as high in organic carbon (Fig.2.4.27). The available
phosphorus status content is medium to high in
Shidlaiahnakote village. The available potassium

content varied from 13.26 to 671.19 K2O kg ha-1. 18
per cent of area is low in available potassium, 68.4
per cent of area as medium and 11.2 per cent of area
as high. Nearly 53.6 per cent of area was categorized
as low in available sulphur where as 30.1 per cent
as medium and 14.7 per cent of area as high .The
available zinc varied from 0.06 to 9.06 mg kg-1 with
85.5 per cent area is deficient whereas 12.9 per
cent is adequate in available zinc.

Traditional Coffee-and rubber growing Areas of
Karnataka, Kerala and Tamil Nadu
To study the impact of climate, landform and soils on
soil nutrient status and soil health, soil samples were
collected from sites in coffee and rubber-growing
areas as well as nearby forest areas. The following
salient findings are observed from the analysis of
these soil samples:

Coffee growing areas

yySoils from Kerala and Tamil Nadu had fair amount
of Al3+ in surface and sub-soils.

yyNear zero tillage of coffee soils, complete canopy

Fig. 2.4.26. Soil reaction map of Shidlaiahnakote village

cover of the plantations and negligible soil erosion
were found to be primarily responsible for the
high level of organic carbon in coffee-growing
soils, hence the conversion of forests to coffee
plantation did not result in any increase in soil
erosion.

yyThe phosphorous though high in surface soils
of plantation areas, is unlikely to be as source
of contamination for water bodies since erosion
of soils is negligible under zero tillage and near
complete land cover.

Rubber growing areas

yyNinety one per cent of the soils are very strongly
acid (pH <5.0). Twenty years ago, only 20 per cent
of the samples were extremely acidic (pH<4.5) as
compared to presently 52 per cent of the area.

yyOrganic matter levels in rubber-growing soils is

quite satisfactory with soil organic carbon levels
above 1.5 per cent for nearly three fourth of the
samples. There is sufficient availability of two
major nutrients, phosphorus and potassium.

yyThe study of secondary nutrients status (calcium,

Fig. 2.4.27. Organic carbon map of Shidlaiahnakote village

magnesium and sulphur) revealed the extreme
deficiency of calcium and magnesium in rubbergrowing soils (which is directly related to
increasing soil acidity). Among the micro-nutrients,
deficiencies of zinc and boron are significant, but
deficiency of the later is more pronounced.
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Prime agricultural land in West Bengal
Identification of prime agricultural land and it
delineation in the state of West Bengal was carried
out based on soil database of soil resource mapping
(SRM) at 1:250,000 scale. Four major categories of
land, i.e., prime land, moderate prime, marginal and
unique prime lands (Table 2.4.4 and Fig. 2.4.28) were
identified based on important soil parameters, viz., soil
depth, presence of gravel, slope, drainage, salinity,
acidity etc. (Naidu et al , 2014) in five physiographic
divisions i.e. i) Eastern Himalaya (Darjeeling
Himalayan region), ii) Piedmont Plain (Tarai Plain), iii)
Alluvial Plain (Bengal Basin), iv) Chotanagpur Plateau
(red and Lateritic region) and v) Coastal and Delta
Plain of West Bengal.

Fig. 2.4.28. Delineation of land types of West Bengal

Table 2.4.4. Distribution prime lands, moderate prime lands and marginal lands in West Bengal ( in thousand ha)
Darjeeling
Himalayan
region

Tarai region

Alluvial
region

Red and
lateritic
region

Coastal
region

Total
( % of TGA)

-

123.6
(1.3)

1314.8
( 14.8)

678.2
(7.7)

3.0
(0.03)

2119.6
(23.8)

-

304.4
(3.4)

3329.6
(37.5)

632.1
(7.1)

1034.9
(11.7)

5301.0
( 59.7)

Marginal
Land

14.5
(0.16)

-

77.9
(0.9)

512.3
(5.7)

377.3
(4.26)

982.0
(11.0)

Unique prime land

192.8
(2.1)

-

-

-

-

192.8
(2.1)

Gross Total

207.3
(2.3)

428.0
(4.7)

4722.3
(53.2)

1822.6
(20.5)

1415.2
(15.9)

8595.4
(96.6)

Land Types

Prime land
Moderate
land

prime

Miscellaneous

279.8
(3.3)

Generation and Modelling of Carbon Datasets in
Different Agro-ecosystems for Climate Resilient
Agricultural Planning (NICRA Project)

were collected from these sites (Table 2.4.5). The
laboratory analysis of 19 soil samples was carried out
for physical and chemical properties.

Temporal changes in soil carbon

The temporal changes in soil carbon were assessed
in three benchmark sites, viz., Linga, Jamkhandi

Three benchmark sites were revisited and soil samples

Table 2.4.5. Description of revisited benchmark sites
Soil Series

Soil Type

Bio-climate

Land use

Linga,
Katol, Nagpur, Maharashtra

Very deep clay soils
(Typic Haplusters)

Semi-arid moist
(MAR 980 mm)

Horticulture, orange orchard

Jamakhandi,
Jamakhandi, Bijapur, Karnataka

Very deep sandy clay loam soils
(Typic Haplustalfs)

Semi-arid dry
(MAR 575 mm)

Irrigated agriculture
(Maize/sugarcane)

Barsi,
Barsi, Solapur, Maharashtra

Typic Haplusterts

Semi-arid dry
(MAR 783 mm)

Rainfed agriculture
(Rabi sorghum/ groundnut/
safflower)
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and Barsi by comparing the present values (2017)
of soil carbon with that the years of 1979 and 2005
years. It was observed that over a period of 38 years
(1979-2017), there was significant increase in the
soil organic carbon (SOC) for both soil depth of 0-30
and 0-100 cm in Linga and Barsi sites (Fig. 2.4.29 a
& b). In Jamkhandi benchmark site, SOC increased
significantly from 1.1 to 1.32% for soil depth of 0-30
cm, however, there was significant reduction in SOC
for soil depth of 0-100 cm.

crop or vegetation for the majority period of the year.
Therefore, cover crop or vegetation is an important
intervention for carbon management.
a)

a)

b)

b)

Fig. 2.4.30 a&b. Temporal changes in soil inorganic carbon
for soil depth of a) 0-30 cm and b) 0-100 cm

Simulation of soil organic carbon under climate change
scenarios

Fig. 2.4.29 a&b. Temporal changes in soil organic carbon
for soil depth of a) 0-30 cm and b) 0-100 cm

In case of temporal changes in soil inorganic carbon
(SIC), effect of land use systems on temporal changes
is evident. In Linga benchmark site with horticulture
land use system (Orange orchard), at initial stages,
there was significant increase in SIC for both soil
depths of 0-30 and 0-100 cm, thereafter there was
significant reduction in SIC values (Fig 2.4.30 a &
b). In the Jamkhandi benchmark site with irrigated
agriculture, a significant increase in SIC value was
observed from 1.01% in 1979 to 1.96% in 2017 for
0-30 cm soil depth, however, for 0-100 cm a reduction
in SIC value was observed during the corresponding
period (1979-2017). It was observed that there was
significant built up of SIC in Barsi benchmark site over
a period of 38 years. The reason could be practice
of rainfed agriculture leading to the absence of cover

The soil organic carbon was simulated for four
representative concentration pathways (RCPs)
using Century carbon model and datasets of long
term fertilizer experiments (LTFE) carried out at Dr.
Panjabrao Deshmukh Krishi Vidyapeth (University),
Akola farm (Maharashtra) with sorghum–wheat
cropping rotation. The soils are deep black soils
(Vertisols: Typic Haplusterts) showing semi-aridic
climate with MAR of 793mm. Mean monthly maximum
air temperature at this site ranges from 29.8°C in
January to 37.1°C in June and minimum between
11.9°C in January and 23.7°C in July. The experiment
includes different combinations of inorganic and
organic nutrient sources. Century carbon model was
used to simulate soil organic carbon (0-23 cm soil
depth) for sorghum-wheat cropping systems under
two nutrient management treatments: (i) Control
and (ii) 100% NPK and 10-ton farm yard manure
(FYM). The climatic data, viz., rainfall, maximum
temperature (Tmax) and minimum temperature (Tmin) of
four representative concentration pathways (RCPs:
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RCP2.6, RCP4.5, RCP6.0 and RCP8.5) was used and
the simulation was carried for two time periods, viz.,
2050 and 2080. The simulation results are illustrated
in fig. 2.4.31.

organic carbon under four RCPs. Therefore, addition
of inorganic fertilizer in combination with FYM could
an important strategy in maintaining the soil organic
carbon and thus, the soil quality under climate change
scenarios.

Soil quality assessment and developing indices of
major soils and production regions of India

Fig. 2.4.31. Simulated soil organic carbon under
different RCPs at Mohanpur LTFE site

From fig. 2.4.31, it is observed that for periods of 2050
and 2080, there was significant increase in soil organic
carbon under treatment of 100% NPK plus FYM for
RCP2.6, RCP4.5, RCP6.0 and RCP8.5. However,
under control treatment, there is slight decrease in soil

In this collaborative project with IISS Bhopal, soil
quality assessment of the soils for cotton, sugarcane
and rice based system in AESR 6.1 and Rice based
cropping system under AESR 18.4 were taken up
.The states of parts of Karnataka, and Maharashtra
are covered in AESR 6.1 and coastal areas of Orissa
and Andhra Pradesh are covered in AESR 18.4.
Surface soil samples at 20km grid interval were
collected for laboratory characterization to select
soil quality parameters. 340 samples from 188 grid
points of AESR 6.1 and 85 samples from 54 grids of
AESR 18.4 were analyzed for physical and chemical
parameters in the laboratory during this year. The
results of AESR 6.1 are reported (Fig. 2.4.32).

Fig. 2.4.32. Properties of surface soils of AESR 6.1

Minimum soil datasets for soil quality indices
For the AESR 6.1, Principal Component Analysis (PCA) was
performed on the 20 soil parameters of 340 soil samples to
rank their relative significance and to describe their interrelation
patterns. Based on eigen values (eigen values >=1), seven principal
components (PCs) were extracted with varimax rotation that could
explain 72% variability of the soil datasets (Table 2.4.6).
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Table 2.4.6. Eigen values and variance of the extracted principal components
Component

Initial Eigenvalues

Rotation Sums of Squared Loadings

Total

% of Variance

Cumulative %

Total

% of Variance

Cumulative %

1

3.759

18.795

18.795

3.388

16.938

16.938

2

2.862

14.309

33.104

2.456

12.282

29.220

3

2.184

10.919

44.023

2.019

10.093

39.313

4

1.774

8.869

52.892

1.858

9.292

48.605

5

1.661

8.307

61.199

1.666

8.330

56.935

6

1.191

5.953

67.151

1.643

8.217

65.152

7

1.019

5.097

72.248

1.419

7.096

72.248

(mean EC <0.5dSm-1) and high ESP (>7.61% in case
of soils on shale). The soils on shale have mean CEC
of 30.52cmol/kg as compared to soils on Quartzite
(mean = 23.93cmol/kg).The soils on shale are
moderately deep (mean of 97.81cm) but is shallow in
quartzite (mean of 30.75cm).

Based on the component coefficients and Pearson’s
correlation, eight soil parameters, viz., pH (PC1),
clay (PC2), active pool of soil organic carbon (PC3),
available water capacity and soil bulk density (PC4),
zinc (PC5), boron (PC6) and available phosphorus
(PC7) were identified as MDSs for developing soil
quality indices for the soils of AESR 6.1 dominated by
cotton and sugarcane based cropping systems.

Rainfall
The rainfall analysis is crucial and critical parameter
in dryland regions of Cuddapah where frequency of
droughts is common and regular phenomenon. The
normal rainfall is 501.6mm in Vemula with a deficit
of 38.5% over normal (Table 2.4.8) to 673.8 mm in
Vempalli but above normal in all mandals over three
years under study except Lingala mandal. The actual
rainfall in south-west monsoon is below to that of
normal except rains in July exceeds normal in all
mandals. Further the Precipitation Concentration
Index (PCI) calculated and classified as normal rainfall
and but irregular during 2011-2012 (PCI =15.7) and
moderate for 2012-2013 (PCI = 12.76).

Biophysical indicators for land degradation
in Pulivendula tehsil, Kadapa district, Andhra
Pradesh
The precipitation concentration index (PCI), growing
degree day (GDD) and soil erodibility was determined
as biophysical indicators for the soils of Pulivendula
tehsil, Kadapa district, Andhra Pradesh. The
descriptive statistics for eleven properties of soils
developed over Pulivendula Quartzite and Tadipatri
shale were worked out. The results showed that the
clay content is more than 40 % in shale while 32% in
soils on Quartzite (Table 2.4.7). Shale soils are slightly
to moderately alkaline with low salt concentration

Table 2.4.7. Descriptive statistics of soil properties with respect to geology
Geology

Statistics sand

silt

clay

pH

EC
(dSm-1)

%
Quartzite
(n=4)

organic CaCO3
carbon

CEC

PBS

ESP

Depth
(cm)

(cmol/kg)

g/kg)

Mean

51.48 16.73

31.8

7.68

0.19

13.58

20

23.93

79.25

0.22

30.75

SD

17.17

11.04 0.61

0.04

4.24

10

7.64

26.04

0.12

15.2

CV(%)

33.36 51.34

34.7

7.99

23.6

31.26

50

31.93

32.86 54.31

49.42

40.73 17.57

41.5

8.01

0.32

7.26

87.62

30.52

100

7.61

97.81

SD

17.73

14.37

0.2

0.28

3.13

46.57

13.12

0

15.03

45.48

CV(%)

43.54 39.77 34.62 2.47

85.94

43.19

53.15

43

0

197.6

46.5

Shale(n=21) Mean

8.59

6.99
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Table 2.4.8. Mandal wise normal and actual rainfall (mm) with statistical summary
Mandal

Normal

Actual
2010-2011

mean

2011-12

cv

2012-13

Simhadripuram

643.20

719.90

620.20

347.60

562.57±192.73

34.26

Lingala

606.30

548.20

493.40

388.00

476.53±81.42

17.09

Pulivendula

618.40

760.20

620.80

290.00

557.00±241.51

43.36

Vemula

501.60

749.40

578.00

308.40

545.27±222.31

40.77

Thondur

624.30

675.40

520.80

230.40

475.53±225.93

47.51

Vempalli

673.80

833.20

579.60

481.40

631.40±181.53

28.75

611.27±58.66

714.38±96.55

568.80±52.03

340.97±87.02

541.38±58.91

35.29

9.60

13.52

9.15

25.52

mean
CV

Growing Degree days
Growing degree days were calculated for groundnut
using minimum and maximum temperature data as
per the formulae (GDD = [(Tmax + Tmin)/2] – Base
Temp.). The stages of developing pegs and the
timing of filling pods of peanut were exposed to low
temperature (Table 2.4.9). The two earliest plantings
supply the longer growth for the peanut cultivars
that is needed to reach the required 1450 and 1550
GDD for gynophore formation to maturity. The GDD
for this region is 1476 full filling the requirement for
gynophores formation to maturity.
Table 2.4.9. Growing degree days for ground
nut in Pulivendula
Month

Growing Degree Days (GDD)

Where: M – textural factor: M = (msilt + mvfs). (100
- mc)
msilt – silt fraction content (0.002-0.05mm) [%];
mvfs – fine sand fraction content (0.05-0.1mm) [%];
mc – clay fraction content (<0.002mm)[%]
cstr – soil structure code according to USDA;
cper– profile permeability class according to USDA;
OM – percent organic matter [%]. OC (%) X 1.729

The estimated K values for soils of pulivendula
tehsil shows that 14 soil series (K = 0.15± 0.03 t ha
hha-1 MJ−1 mm−1) are grouped as not susceptible to
water erosion whereas 10 soil series with weakly
susceptible to water erosion (K < 0.20, 0.25 ± 0.023
t ha h ha−1 MJ−1 mm−1) and 0.33 t ha h ha−1 MJ−1 mm−1 for 1
series (santakovur, SVK) with medium susceptible to
water erosion (K = 0.30–0.40) (Table 2.4.10).

Normal

2011-2012

2012-2013

June

577.50

624.00

450.00

July

585.90

602.95

589.00

Table 2.4.10. Soil erodability factor (K) and its grouping of
soil series

August

561.10

551.80

558.00

Soil series

September

261.75

279.75

262.50

mean

496.56

514.63

464.88

SD

156.88

159.49

147.49

CV

31.59

30.99

31.73

Soil erodability
The particle size data along with organic matter,
structural and permeability code, of 25 soil series
(red and black soils) were used to estimate the soil
erodability using the formulae as given under:
K (soil erodability factor, t m2 h ha-1 hJ-1 cm-1) = +
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K
Grouping of soils
factor

Kanampalli (Kpl)

0.16

Ganganapalle(Ggp)

0.19

Tatireddipalle (Trp).

0.16

Cherlapalle (Cpl)

0.17

Sunkesula (Skl)

0.18

Simhadripuram
(Spm)

0.15

Agraharam(Ahm)

0.10

Balapanur (Bpr)

0.16

Gondipalle (Gpl)

0.16

Goturu (Gtr)

0.19

Pulivendula (Pvd)

0.10

Agadur (Agd)

0.13

Tondur (Tdr)

0.14

Bhadrampalle(Bpl)

0.14

Soils not susceptible to
water erosion: K < 0.20
Mean = 0.15 , standard
deviation(SD) =0.03,
coefficient of variation
(CV)=19.15%
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Soil series

K
Grouping of soils
factor

Lingala (Lgl)

0.28

Soils weakly susceptible
to water erosion: K =
0.20–0.30

Rachakuntapalle
(Rkp)

0.27

Mupendranpalle
(Mpl)

0.23

Mean = 0.25 , standard
deviation(SD) =0.023,
coefficient of variation
(CV)=9.39%

Tallapalle (Tlp)

0.25

Kottalu (Ktl)

0.21

Murarichintala
(Mct)

0.27

Vemula

0.22

Velpula (Vpl)

0.25

Parnapalle (Prp)

0.26

Pernapadu (Ppd)

0.24

Santakovur(Skv)

0.33

Soils medium susceptible
to water erosion: K =
0.30–0.40

Land use effect on soil carbon stock and soil
quality in Mahi ravine ecosystem of semi-arid
tropics.
An inter-institutional project with IISWC, Dehradun has
been taken up to generate information on soil quality in

different land uses under the Mahi ravine ecosystem.
In Semi-arid tropics of Mahi ravine ecosystem, the
major land uses have been demarcated through
survey under different ravines conditions (Shallow,
Medium and Deep). Ravines cover 7758 ha, 10.97
percent of the 50 m buffer study area, while more
ravines covered approximately 12974 ha, about
14.60 percent of the 100 m Mahi ravine buffer area
(Table 2.4.11). Agriculture encompassed 42060 ha
(25.88 percent) of the total land area in 500 m buffer
area. Agricultural land covered 14473 ha, about 20.47
percent of the total land, with fallow land occupying
90 ha or 0.13 percent of the total land area of 50 m
buffer zone, and forest land covered 141 ha or 0.20
percent land of the study area. On the other hand,
salt-affected land occupied 168 ha land of the 500
m buffer area.. Area distribution of ravine area at
buffer zone of 50, 100, 200, 300, 400 and 500 meters,
indicates increase in the area of ravine upto 200 m
buffer, thereafter, it decreases.

Annual Water Surplus (WS) of States occurring in
Red Soil Regions of India
Water surplus is the amount of water supply (Rainfall)
that exceeds the water need (PET). The excess water
either drains off as surface runoff or is lost by deep
percolation (after satisfying the field capacity). The

Table 2.4.11. Changes in land use under different buffer zones of Mahi ravine
Land use
Agriculture
Built-up
Crop land
Current Fallow
Deciduous (Moist/Dry)
Fallow land
Forest
Gullied Land
Kharif + Rabi (Double cropped)
Kharif Crop
Land with Scrub
Land without Scrub
Others
Plantations
Prosophis
Quarry
Ravineous
Salt-affected Land
Towns/cities (Urban)
Villages (Rural)
Wastelands
Water bodies
Wetlands
Total

50 m buffer
Area (ha)
% Area
14473
20.47
270
0.38
14375
20.34
21
0.03
14
0.02
90
0.13
141
0.20
3267
4.62
4439
6.28
2375
3.36
2521
3.57
140
0.20
6818
9.65
15
0.02
6808
9.63
10
0.01
7758
10.97
18
0.03
29
0.04
241
0.34
5946
8.41
919
1.30
1
0.00
70689
100.00

100 m buffer
Area (ha)
% Area
19067
21.45
392
0.44
18949
21.32
29
0.03
14
0.02
98
0.11
141
0.16
448
0.50
7702
8.67
3671
4.13
3042
3.42
202
0.23
6941
7.81
39
0.04
6931
7.80
10
0.01
12974
14.60
36
0.04
57
0.06
334
0.38
6156
6.93
1640
1.85
3
0.00
88876
100.00

500 m buffer
Area (ha)
% Area
42060
25.88
1054
0.65
41815
25.73
62
0.04
14
0.01
130
0.08
141
0.09
26037
16.02
8105
4.99
3490
2.15
2864
1.76
335
0.21
7307
4.50
227
0.14
7271
4.47
36
0.02
7870
4.84
168
0.10
376
0.23
678
0.42
6856
4.22
5593
3.44
31
0.02
162520
100.00
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combination of climatic elements, such as rainfall,
temperature, potential evapotranspiration (PET) data
of 30 years are used to prepare an annual water
surplus map of states covering red soils of India (Fig.
2.4.33). Various parameters and indices are calculated
using water balance technique (Thornthwaite and

Mather, 1955) and Thornthwaite’s PET values for
260 observation sites distributed across the red soil
states of India. Water balance of one observation
site Coimbatore are shown in fig. 2.4.34. Based on
the annual water surplus, different zones have been
delineated (Table 2.4.12).

Fig. 2.4.33. Annual Water Surplus zones of States occurring
in Red Soils of India and Water Balance of Coimbatore

Fig. 2.4.34. Water balance diagram of Coimbatore

Table 2.4.12. Extent of Annual Water Surplus Zones
S. No. Water Surplus
zone

Annual Water
Surplus (mm)

Area (%)

Extent

1.

Negligible

Nil

37.16

Maharashtra, western parts of Madhya Pradesh, Telangana,
Karnataka, Andhra Pradesh and Tamil Nadu

2.

Low

<500

34.70

Jharkhand, Chhattisgarh, Orissa, West Bengal and Madhya
Pradesh

3.

Moderate

500-800

9.94

Parts of Madhya Pradesh, Chhattisgarh and Orissa

4.

High

800-2000

14.67

Coastal Kerala, Arunachal Pradesh, Assam, Nagaland and
Manipur

5.

Very High

>2000

3.50

Kerala, Karnataka coast, Meghalaya and Mizoram
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a. Arid Region of India
Desertification and aridity are the two major concerns
of the arid region. Land use model of 30 years horizon
consisting of trees, trees-grasses on the dunes and
agroforestry on the dune slope, legumes in the upper
inter-dunal plains and pearl millet-legume in the lower
inter-dunal plains in the rainfed area of the desert
Ecosystem proved a sustainable land use model
and enhanced the land quality measured in terms of
increased organic carbon sequestration by 185,141,
121 and 50% higher than the pearl millet based
cropping system. In the irrigation command area,
cotton and pulse based cropping system in the sandy
arid plains enhanced carbon sequestration, improved
nutrient stock and reduced soil temperature during
the crop cycle. Thus the landscape based land use
model proved as tool for restricting desertification and
mitigating drought in the arid region.

b. Chotanagpur Plateau Region of Jharkhand and West
Bengal
Acidity together with the erosion and water stress is
the major constraint for agriculture in the region of
Chotanagpur plateau in West Bengal and Jharkhand.
Erosion enhances acidity in the flood plains of rice

bowl of West Bengal (Fig. 2.5.1). Thus the increasing
acidity puts the question on the sustainability of
agriculture in the region and calls for developing the
land use model to address the issue. Based on the
series of experiments a land use model consisting of
Pigeon pea on the upland and Rice in the low land
with recommended dose of fertilizers and farm yard
manure (RDF + 2.5 t FYM) has been developed for
enhancing and maintaining soil fertility and adopted for
use. The model has been further extended to include
grasses on the side slopes and summits of the plateau
to check the erosion and for the partial fulfillment of
fodder requirement of the region. The other land use
model consisting of rice cultivation with recommended
dose of fertilizers on the upland and sunhemp+rice in
3

40.0
35.0
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25.0
20.0
15.0
10.0
5.0
0.0

YIELD

B:C RATIO

2.5
2
1.5
1

B: C ratio

2.5.1 Area Specific Potential Soil Land Use Model

Yield of Kharif rice

2.5

LAND EVALUATION AND
LAND USE PLANNING
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0
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Fig. 2.5.2. Kharif rice yield and B:C ratio in different LMUs.
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Fig. 2.5.1. Soil reaction (pH) map of Barddhaman
district, West Bengal
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Fig. 2.5.3. Annual net returns of different category of farmers
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the low land is equally beneficial. Land management
units defined based on the landform (upland and Low
land) and soils are used to demonstrate the efficacy
of such land use models in the farmers’ field. Yield,
cost benefit ratio and net returns of rice cultivation in
different LMUs for Rajnagar block, Birbhum district
West Bengal is depicted in fig. 2.5.2 and 2.5.3.

is recommended in shallow and deep furrows. In the
soils where land shaping has been done with the farm
pond technology, vegetables are recommended on
the ridge, rice in the mid land and aquaculture in the
pond (Fig. 2.5.4).

c. Coastal ecosystem of West Bengal
Managing potential acid sulphate soils is one of the
major concern in the region where sulphidic materials
occurs generally within the depth of 50 cm, between
the depth of 50 to 100 cm and below 100 cm.
Disturbing the acid sulphate layer through farming
affects the ecosystem adversely as acidity is released
into the system. There was high fish mortality, poor
animal and human health, and the problem of terminal
drought. After a series of experiments, three types of
agro-technologies have been developed depending
upon the depth of sulphidic material. Farm pond
technology on the soils having acid sulphate layer
below 100 cm from the surface is recommended;
whereas shallow furrow and medium ridge method of
cultivation is introduced in soils having acid sulphate
layer within the depth of 50 cm. For the soils having
acid sulphate layer between 50-100 cm, deep furrow
with medium ridge has been advocated. After land
shaping, vegetables and horticultural crops are
recommended on the ridge, whereas paddy cum fish
Table 2.5.1. Productivity and income of the farmer’s in the
island due to the vegetable cultivation
S.
N.

Crops

Increase in
productivity
(%)

Increase in
income (Rs.) /acre

1

Potato

25.6-40.5

17100/-22,300/-

2

Chilli

25.2-25.7

29,400/-34,200/-

3

Cabbage

39.0-51.0

43,000/-63,000/-

4

Cauliflower

19.6-19.8

39,000/-42,000/-

5

Tomato

12.1-21.2

22,200/-40,400/-

6

Ladies finger

67.0-67.9

16,500/-19,500/-

7

Brinjal

20.5-25.2

75,000/-1,02,000/-

8

Pumpkin

14.9 -17.3

42,700/-56,300/-

9

Elephant foot

13.5 – 18.1

95,000/-1,43,000/-

10 Coriander leaf

24.1- 31.6

1,57,000/-1,83,200/-

11 Palak leaf

14.7 -19.2

43,100/-54,800/-

12 Green chilli

21.6-28.3

68,100/-93,200/-

13 Moong

12.5-23.0

1500/-3000/-

14 Kharif paddy

10.1-11.6

3,000/-3840/-

15 Boro- paddy

12.6-14.9

48,000/-56,000/-

16 Pond fish
(size:55’
x45’x10’)

29.6 - 34.8

9,600/-12,200/-
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Fig. 2.5.4. Soil land use model in Coastal region of West Bengal

The land shaping technology performed well and the
income of the farmers increased from Rs. 2300 to
34400; Rs. 3100 to 47800 and Rs. 4500 to 68900 per
hectare, and the employment was generated, ranging
from 285 to 600 man days. Further by adopting farm
pond technology, salinity is reduced; risk of crop
failure is minimized and also the migration of the
island dwellers is reduced during the lean period.
The productivity and the income of the farmers in the
island due to the adoption of paddy cultivation on the
created upland is shown in the table 2.5.1.

d. Brahmaputra plains of Assam
Depending upon the site specific information and
the available resources, the technology is slightly
modified in the Brahmaputra plains of Assam with
Rice-vegetables/mustard based cropping system.
The protective irrigation is given through small bore by
utilizing available ground water resources. The impact
could be visualized in terms of increased cropping
intensity in the flood plains Brahmaputra basin. The
small intervention increased an average net return
from Rs. 40347 to 72815 per ha per year with B: C
ratio of 1.46 to 3.11 (Table 2.5.2). Land use models
with the details of yield attributes in Bahphalagaon,
Nam Deurigaon, Kalbari villages of Jorhat district and
Nathun Chaporigaon of Golaghat district of Assam
are as under during 2017-18.
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Table 2.5.2. Crop yields of different land use models in Jorhat villages
Name of the village

Crops

Bahphalagaon

Mustard

Nam Deurigaon,

Natun Chaporigaon,

Yield at Research
Station (t/ ha)

Benefit
cost Ratio

0.85-1.0

1.6

48,253/-

4.06

5.0-7.5

7.5-10.0

14.0

1,19,977/-

2.93

Pea

0.3-0.5

0.5-1.0

1.0

18,885/-

2.17

0.50-0.75

0.85-1.0

1.5

44,253/-

3.81

Potato

5.0-7.5

7.5-10.0

12.0

93,977/-

2.52

Pea

0.3-0.5

0.5-1.0

1.2

25,885/-

2.61

0.50-0.75

0.85-1.0

1.8

56,253/-

4.57

5.0-7.5

7.5-10.0

15.0

1,32,977/-

3.14

Mustard

Mustard
Mustard

0.50-0.75

0.85-1.0

1.5

44,253/-

3.81

Potato

5.0-7.5

7.5-10.0

12.0

93,977/-

2.52

Pea

0.3-0.5

0.5-1.0

1.0

18,885/-

2.17

A technology consisting of ploughing back plant
residues as mulch (75 % reduction in organic manure),
lime 600 kg/ha to supplement Ca (of which 25 % as
dolomite to provide Mg also), gypsum to control subsoils acidity and aluminium toxicity, sodium chloride
to induce drought tolerance, borax together with soil
test fertilizers of N and K full dose, split reduction
of P to half of the present dose and, magnesium
sulphate if yellowing noticed, cleaning of crown and
application of pesticide powder mixed with sand
before monsoon is developed in collaboration with
Kerala based ICAR Institute with NBSS&LUP as lead
partner. A series of experiment was conducted at the
farmers field in coconut based farming system. Based
on the weighted average of the nutrient status, the
NPK recommendation was arrived for the intercrop
cassava as NPK @ 71:12.5:106.5 and 78:12.5:60 kg/
ha for Agro-ecological Units 3 and 9 respectively. The
optimum nutrient rate of primary (N,P, K), secondary
(Mg), micronutrients (Zn, B) and dolomite for other

6

Net Returns
(Rs./ ha/ year)

0.50-0.75

e. Coastal and adjoining area of Kerala

8

Obtained
yield (t/ ha)

Potato

Potato
Kalbari,

State level
yield (t/ ha)

Soil pH (AEU-3:
Chekulangara)

2015
2016

4
2

intercrop elephant foot yam was standardized for
the Agro-ecological unit 3 and 9 as N: P: K: Mg:
B: Zn: Dolomite @ 150: 20: 225: 24: 8: 1.31: 1500
kg/ ha and 120 :12.5: 200: 24: 1.31: 3: 1500 kg/ha,
respectively. The results revealed reduction in acidity
and increased n farm income by Rs. 30-50000 per
year/acre. The yield attributes for main and intercrops
and the indicators of soil quality are shown in
fig. 2.5.5 to 2.5.7.

8

Soil pH (AEU-1: Mayyanad)

6

2015
2016

4
2
0
(0-20cm) 21-40cm 41-60cm

6

Soil pH (AEU-9: Kalluvathukkal)

4

2015

2

2016

0

0
(0-20cm) 21-40cm 41-60cm

(0-20cm) 21-40cm 41-60cm

Fig. 2.5.5. Soil reaction status
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Fig. 2.5.7. Economic output

The impact of the technology was also assessed
by collecting views of farmers on well-defined
questionnaire. Based on the views, it was concluded
that number and greenness of leaves were increased;
leaves dropping and button shedding also decreased.
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There was increase in size of nut and earthworm
activity together with drought tolerance and overall
health of the farm. There was substantial decrease of
pest incidence and diseases and overall reduction in
the cost of production.

Land Evaluation and Land Use Planning

f. Mysore plateau
Optimum water harvesting through construction of
new structures and repair of existing structure proved
to be an effective strategy when combined proper
crop choice suited to soil type. Cultivation of finger
millet on shallow soils, maize on moderately deep

soils, and Bt cotton on deep red soils was adopted.
Banana on deep red soils with assured irrigation
based model ensured the food security and improved
the livelihood of the farmers (Fig. 2.5.8). The different
soil land use models for shallow, moderately shallow
and deep soils and their economics are given in the
tables 2.5.3 to 2.5.7.

Fig. 2.5.8. Soil land use model of Mysore plateau

Table 2.5.3. Economic analysis of different LUP models in shallow soils compared to farmers’ practice
LUP

Land Use (Cropping system)

Av. Yield
(q/ha)

Net return of CS
(Rs./ha/yr)

B:C
ratio

Increase
over farmers
practice (%)
-

Kharif

Rabi

Kharif

Rabi

Farmers

Cotton

--

5.5

-

7500

0.37

Model I

Cotton

-

1.5

-

3500

0.87

Finger millet +sesame

-

5.0

1.00

11500

1.92

-

20.0

-

12000

1.50

27000

1.43

Maize

Average
Model II

1.6

-

4000

1.00

Finger millet

Cotton
Field bean

6.5

4.00

22000

2.15

Maize

-

18

-

10000

1.25

Average
Model III

36000

1.47

Cotton

-

3.0

-

7000

0.87

Marigold

Field bean

23.0

2.3

14000

1.65

-

20.0

12000

1.50

33000

1.34

Maize

Average

360

480

440

115

Annual Report-2017-18
Table 2.5.4. Economic analysis of different LUP models in moderately shallow soils compared to farmers practice
LUP

Land Use (Cropping system)

Av. Yield (q/ha)

Kharif

Rabi

Kharif

Rabi

Farmers

Cotton

--

8.0

-

20000

1.00

Model I

Cotton

-

4.8

-

14000

1.40

Finger millet
+sesame

-

6.0

1.00

14000

2.33

12.0

-

8000

2.00

36000

1.91

Maize
Average
Model II

Cotton
Finger millet

Field bean

Maize

2.0

-

6000

1.50

7.0

4.00

23500

2.35

24.0

-

15000

1.67

44500

1.84

Average
Model III

Cotton
Marigold

Net return of CS B:C ratio
(Rs./ha/yr)

-

5.0

-

15000

1.50

Field bean

25.0

2.5

15000

2.00

14000

1.75

44000

1.75

Maize

22.0
Average

Increase over
farmers practice
(%)
-

180

222

220

Table 2.5.5. Economic analysis of different LUP models in medium deep soils compared to farmers’ practice
LUP
Farmers

Land Use (Cropping system)

Av. Yield (q/ha)

Kharif

Rabi

Kharif

Cotton

--

Finger millet

B:C ratio

Rabi

Net return of
CS (Rs./ha/yr)

Increase over
farmers (%)

9.0

-

25000

1.25

-

15.0

-

20000

1.14

22500

1.19

Average
Model I

Cotton

Cowpea

4.5

2.5

22500

2.25

Cotton

Horse gram

4.8

2.0

23000

2.55

-

4.0

-

Finger millet

Average
Model II

Cotton

2.10

229

4.2

2.5

21000

2.10

Field bean

2.5

1.0

4250

1.06

Yard long bean
(Chottu)

25.0

50.0

75000

3.00

% increase
over Model I

100250

2.05

195

25000

1.67

Average
Model III

1.50

Cowpea

Finger millet
Maize

6000
51500

Cotton

Finger millet

5.0

6.0

Maize

Chottu; tomato

23.0

25/ 125

Banana+chilli/Brinjal

90.0+36/ 120
Average

88000

2.51

281000

2.81

% increase
over Model II

394000

2.33

393

Table 2.5.6. Economic analysis of different LUP models in deep soils compared to farmers’ practice
LUP

Land Use
(Cropping system)

Av. Yield (q/ha)

Net return of
CS (Rs./ha/yr)

B:C ratio

% increase
over farmers

30000

1.50

-

Kharif

Rabi

Kharif

Rabi

Farmers

Cotton

--

10.0

-

Model I

Maize

-

15.0

-

10000

2.00

Cotton

Cowpea

5.0

2.5

25000

2.50

Cotton

Horsegram -

4.8

3.0

26000

2.60

61000

2.37

Average
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LUP

Land Use
(Cropping system)

Av. Yield (q/ha)

Kharif
Model II

Rabi

Kharif

Net return of
CS (Rs./ha/yr)

% increase
over farmers
% increase
over Model I

Rabi

Cotton

Cowpea

5.0

2.5

25000

2.50

Cotton

Field bean

2.0

1.0

10000

2.50

Maize

Chottu

28.0

55.0

82500

3.30

117500

2.77

193

37500

2.50

% increase
over Model II

Average
Model III

B:C ratio

Maize

Chottu

Cotton

Tomato /Chilli

Banana+ chilli/tomato/brinjal

15.0

25.0

5.0

100/15

100+12+75+80

Average

65000

2.60

277000

2.77

379500

2.62

284

Table 2.5.7. Economic analysis of different LUP model in deep soils in relation to farmers practice
LUP

Farmers
Model I

Land Use
(Cropping system)

Av. Yield (q/ha)

% increase
over
farmers
-

Rabi

Kharif

Rabi

Cotton

--

9.5

-

27500

1.37

Cotton

Cowpea

4.5

3.0

23000

2.00

Finger millet

Chottu

8.0

50.0

70000

2.80

Maize

Chottu

12.0

28.0

42000

3.5

135000

2.77

Tomato/ Chilli

4.0

90/12

58000

2.90

Bitter guard

Cotton

Chottu

20.0

25.0

45000

3.60

Maize

Chottu

25.0

45.0

74500

4.13

177500

3.54

130000

4.72

105.0 + 70.0+ 10.0+75.0

282500

2.82

3.0+6000 sticks + 1.5 + 5.0 + 1.0
+ 1.0

100000

3.22

512500

3.59

Average
Model III

B:C
ratio

Kharif

Average
Model II

Net return
of CS (Rs./
ha/yr)

Chottu+
beans +
bhendi +
tomato + chilli

Finger millet/
maize

40.0 + 30.0 + 50.0 +
25.0 + 5.0

Banana+tomato+chilli +brinjal
Coffee+drumstick+Pepper+Yam+
Ginger+turmeric

8.0/12.0

Average

490

645

1864

The impact analysis of the land use model on annual household income among farmers indicates that there is
significant increase (73.21%) in numbers of farmers in the income group of >10000 during the year 2017-18
when compared with percentage of the farmers of this income group (0 %) in the year 2012-13 (Table 2.5.8).
Table 2.5.8. Change in annual household income among Farmers
Income group

Proportion of Farmers (%)
2012-13
(base year)

2013-14

2014-15

2015-16

2016-17

2017-18

0-2000

63.27

63.27

61.06

57.52

56.19

16.52

2000-4000

17.26

2.65

0.00

0.00

1.33

1.34

4000-6000

11.06

6.64

0.88

1.33

1.33

0.89

6000-8000

7.96

19.47

12.39

0.88

1.33

1.79

8000-10000

0.44

5.31

7.52

1.33

2.21

6.25

>10000

0.00

2.65

18.14

38.94

37.61

73.21

Average income

1991

2770

4810

9279

13384.96

24960
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g. Basaltic terrain of Maharashtra
A holistic approach includes execution of soil and
water conservation plan, selection of right land use
based on soil suitability together with recommended
dose of fertilizers ensures enhanced crop productivity,
improves land quality and ground water recharge.
Soil and water conservation measures consists of
repairing/ construction / maintenance of soil and water
conservation structure, digging/ desiltation of ponds
depending on slope length, slope direction, slope angle
and curvature for utilizing maximum potential runoff
towards water harvesting. This ensures availability
of water for protective irrigation during the long dry
spells and / or early withdrawal of monsoon. These
together with the allocation of moderately shallow
soils for desi cotton, moderately deep to deep soils for
Bt cotton, sorghum on shallow soils proved financial
rewarding for the farmers of the region (Fig. 2.5.9).
The model ensures increased water availability for
orange growers. In an experiment on the farmers’ field
in Warud, the water table is observed to rise to higher

with soil based crop selection and integrated nutrient
management practices recorded the highest sorghum
yield in deep black soils (20.83 q ha-1).This is 71 and
28% higher than the yield on shallow red soils and
calcareous moderately deep black soils, respectively.
The yield of Bt cotton was 81% higher in deep black
soils than shallow red soils. Similarly highest yield of
pigeon pea (12.8 q ha-1) was also obtained in deep
black soils. BC ratio for cultivating crops in the kharif
season is shown in fig. 2.5.11.

Fig. 2.5.11. Yield of Kharif (2017) crops in three different soils
in Warud tehsil, Amravati district

Fig. 2.5.9. Soil land use model in basaltic
terrain of Maharashtra

Fig. 2.5.12. Yield of Rabi (2017-18) crops under
different management in three different soils in
Warud tehsil, Amravati district

Fig. 2.5.10. Fluctuation of water table during growing

level in the month of September–October. Fluctuation
of water table during growing season is shown in
fig. 2.5.10. The increase of water for irrigation together
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In rabi season the wheat yield was lowest in shallow
red soils (8.2 q ha-1) among the three land management
units. The implementation of BBF resulted in improved
yield in calcareous black soils (17.6%) and deep black
soils (12.1%) than farmers’ method of line showing
in the leveled land. The BBF system significantly
improved the chickpea yield in the black soils over
the broadcast method of sowing, i.e. 23.4 and 20.6%
in deep black soils and calcareous moderately deep
black soils, respectively (Fig. 2.5.12 and 2.5.13).
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Fig. 2.5.13. B:C ratio of the kharif crops

2.5.2 Suitability/ potentiality area for different
crops

validation of highly potential, moderately potential
and marginally potential areas. Nizamabad and
Prakasam districts represent highly potential areas,
Bankura represents moderately potential areas
and Kadapa, Khamam and West Midnapur districts
represent marginally potential areas. On-farm trials
conducted for sesame with two treatments viz.,
Farmers’ practice and best management practice
(BMP), indicated that BMP improved productivity of
crop by 23, 21.5 and 16 per cent over farmers practice
(FP) in marginal, moderate and highly potential areas,
respectively (Table 2.5.9). This clearly suggests that
there is more scope to double the productivity of
sesame in marginally potential areas where area
under crop is high but productivity is low. By adopting
site-specific BMP, productivity could be enhanced
significantly.

Potential area for sesame crops
The potential area of the different crops is defined
based on the soil suitability evaluation, Relative
Spread Index (RSI) and Relative Yield Index (RYI).
In the previous year potential area for seventeen
crops is already reported. During the year potential
area for sesame is discussed. The potential area for
sesame is identified in Andhra Pradesh (Fig 2.5.15),
Telangana (Fig 2.5.16) and West Bengal (Fig 2.5.14)
states. In each state two districts were selected for

Fig 2.5.15. Potential areas for growing sesame in
Andhra Pradesh

Fig 2.5.16. Potential areas for growing sesame in Telangana

Fig 2.5.14. Potential areas for growing sesame
in West Bengal
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Table 2.5.9. On-farm trials on evaluation of performance of sesame under best
management practices over farmers’ practice
Particulars

District

Yield (kg/ha)
(2016-17)

Increase over FP (%)

BMPs

FP

2015-16

2016-17

Mean

Potential areas Prakasam (5)

562.5

462.5

8.20

21.60

14.90

Nizamabad (3)

1050

842

10.0

24.70

17.35

9.10

23.15

16.12

Mean
Moderately
potential

Bankura (6)

34.70

8.30

21.50

Mean

34.70

8.30

21.50

Marginally
Potential

Khamam (2)

23.75

-

23.75

Kadapa (2)

23.00

-

23.00

33.30

12.50

22.90

26.68

12.50

23.22

W. Medinipur (1)

1408

1350

1300

1200

Mean

Note: values in parenthesis indicate number of villages where on-farm trials were conducted

Suitability of palm oils
In consultation with ICAR-Indian Institute of Oil Palm
Research, GIS based crop suitability criteria have
been developed to delineate the potential areas.
Using the developed GIS criteria, thematic maps on
soil depth, soil texture, soil drainage, soil pH, soil
salinity, surface stoniness, ground water level, mean
temperature, rainfall, rainy days and relative humidity
have been integrated in GIS to delineate the potential
areas for oil palm cultivation in Andhra Pradesh state
(Fig. 2.5.17).

Land suitability evaluation for important commercial
crops i.e. coffee and coconut in Bilalgodu micro
watershed of Chikkamagalur district, Karnataka,
suitability evaluation of rubber in Elamdesam,
Idukki district was also done (Fig. 2.5.18). Suitability
evaluation of 7 principle crops of southern regions
has been done for the watershed of Shidlaiahanakote
village, Chitradurga district, Karnataka for ragi and
a)

b)

Fig. 2.5.17. Oil palm suitability map of Andhra Pradesh state

Soil suitability evaluation for cotton, wheat, mustard
and cluster bean have been also carried out for
Odhan block, Sirsa district, Haryana during the year.
Socio economic data are also analyzed to arrive at
optimum land use plan. Decadal change in land use
pattern of Rajpura block in Patiala district has been
analyzed. The results reveal that net sown area is
declined during the period.
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a)

c)

b)

Fig. 2.5.18. Soil suitability for (a) coffee, (b) coconut
cultivation and (c) rubber in Elamdesam block

groundnut (Fig. 2.5.19) and the suitability for different
crop is tabulated (Table 2.5.10).

Crop cultivation in excess to the potential area
The potential area of wheat grown in the country is
compared with the current potential area during the
reporting year. The results indicated that wheat is
cultivated on 0.17 mha in southern region (Andhra
Pradesh, Telangana and Karnataka) against the
estimated potential area of 7.73 mha. The northern
region covering Jammu and Kashmir, Himachal
Pradesh, Punjab, Haryana, Uttarakhand and Uttar
Pradesh, wheat is grown on 16.3 mha and the
estimated potential area is 11.4 mha. Area cultivated
to wheat in Punjab is 202% more followed by 179%
in Haryana, 130% in Uttarakhand and 124% in Uttar
Pradesh. In the eastern region encompassing the
states of Bihar, Jharkhand, West Bengal and Odisha,
wheat is grown on 2.49 mha area against existing
potential area of 8.68 mha. Bihar stae is utilizing 98%
potential area, but potential utilization varied from 2 to
14%. In other states (Gujarat and Rajasthan), wheat
is cultivated on 4.45 mha, while estimated potential
area is 7.47 mha. In Rajasthan, 110% of the potential
is utilized while only 29% of the potential area could

Fig. 2.5.19. Soil- site suitability (A) Groundnut
(B) Ragi, Sidlaihanakote village

be used for this crop in Gujarat. In the central region
(Maharashtra, Madhya Pradesh and Chhattisgarh)
wheat is grown on 7.17 mha and the potential area for
the crop is estimated on 28.16 mha. Madhya Pradesh
utilizes only 34 % of the potential area while it is 2% in
Chhattisgarh and 14% in Maharashtra (Fig. 2.5.20 a to
f). The feasibility of growing wheat is minimum in the
north-eastern region with current area grown under
wheat 0.02 mha against the potential area of 0.67mha
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Table 2.5.10. Soild suitability for various crops in the microwatershed
Crop

Suitable
area in ha (%)
Highly suitable
(S1)

Moderately
suitable
(S2)

197 (44)

82 (19)

Maize

-

Red gram

-

Sorghum

Crop

Suitable
area in ha (%)
Highly suitable
(S1)

Moderately
suitable
(S2)

Sapota

-

146 (33)

82 (19)

Jackfruit

66 (15)

79 (18)

279 (63)

Jamun

66 (15)

276 (62)

Sunflower

197 (44)

82 (18)

Musambi

-

343 (77)

Cotton

197 (44)

82 (18)

Lime

-

343 (77)

-

82 (18)

Cashew

3 (<1)

165 (37)

Soybean

241 (54)

39(9)

Custard apple

69 (16)

294 (66)

Bengal gram

241 (54)

39(9)

Amla

66(15)

297 (67)

Guava

-

146 (33)

Tamarind

66(15)

276 (52)

Mango

-

78 (18)

Sugarcane

of potential area. Thus in northern region, excess
area over and above the potential area is cultivated
to wheat, whereas in southern, eastern, western and
in the north eastern region, potentiality is yet to be

realised. Probably shortage of irrigation water is the
reason for underutilization of the biophysical suitable
area of the wheat.

(a)

(b)

(c)

(d)

(e)

(f)

Fig. 2.5.20. Utilization of potential area for wheat cultivation in (a) Southern, (b) Northern, (c) Eastern,
(d) Western, (e) Central and (f) North-eastern region
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2.5.3 Use of LRI database for spatial land use
planning
Goa state
Based on the landforms, soil depth, slope, texture,
drainage, nearness to sea, salinity and acidity, 27 land
management units depending upon the management
needs have been carved out from the soil map of
Goa showing 171 map units on 1:10000 scale. Thus
considering the natural resources and their potentials
and constraints and stakeholders’ needs, integrated

land use plan is suggested for each LMU. Crops
and cropping systems are suggested. Based on soil
test values of each LMU, nutrient plan and suitable
LMUs for organic farming have been suggested.
Suggested land use plan map of state (Fig. 2.5.21)
indicated that cashew + pasture grasses and legumes
occupy maximum area (32.6%) followed by RiceRice-Rice / Rice-Rice -vegetables / Rice -Vegetables
/ Homestead farming (10.9%) and rice-rice-rice (8.1
%). Land use and management options for some of
LMUs are shown in table 2.5.11.

Fig. 2.5.21. Land Use plan for Goa state

Table 2.5.11. Suggested Land Use Plan for Agricultural lands of Goa State
LMU Landform

Crops and cropping systems

Nutrient plan

Management

10

Restricted
Summits/
High Hills

Cashew +pineapple/ Kokum /Oil
palm(Rainfed)
Coconut+ Nut mug +Mango+ Areca
nut+ Lemon+ Sapota+/ Turmeric
(Rainfed)
Vegetables like Chiili, Cluster bean,
Brinjal, Tomato, Potato, Onion,
Radish, Sweet potato (irrigated)

Apply 125% of
RD of N and RD
of P and K to all
the crops

Apply ground limestone @11t ha-1 or dolomite
@ 10.5 t ha-1 once in 5 year
Construct staggered trench cum bund.
Plant MPTs in trenches and on bunds broad
cast grasses legume mixtures seed pellets.
Construct percolation pit depending on runoff
intensity

16

Low Hills

Rice – Rice –Rice
Rice- vegetables (brinjal, chilli,
tomato, potato, cluster bean,
okra, green leafy vegetables on
raised beds in rabi / summer with
irrigation)

Apply 125% RD
of N and RD of P
and K. Suitable for
organic farming.

To manage the acidity related problems
apply ground limestone @11t ha-1/dolomite
@ 10.5 t ha-1 once in 5 year
Grow suitable crop varieties having
resistance to abiotic and biotic constraints,
short and medium duration
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LMU Landform

Crops and cropping systems

Nutrient plan

Coconut + Areca nut + Pepper
Coconut + turmeric/ginger
Coconut + banana
Cashew+ Fodder grasses
Cashew, mango, sapota, kokum,
Nut mug

2
Colluvial
Low Lands/
Narrow
Valleys

6
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Undulating
Lands

Management
Construct staggered trench cum bunds or
contour trench cum bunds depending on
slope.
Plant MPTs in trenches and in between
trenches intercrop with fruit and spice crops.
Construct farm pond depending on slope
and runoff intensity.

Rice – vegetables like Cluster
bean, Brinjal, Chilli, Tomato, Onion,
Potato, Sweet potato and Radish
Coconut + Areca nut+ Pepper
Coconut+
Turmeric/
Ginger
+pineapple + Napier grass
Banana + vegetables
Cashew+ Pineapple + Napier grass
on bunds
Mango+ sapota+ Napier hybrids
with pasture legumes like S.hamata
Mango, Oil palm, Kokum, Nut mug
and Sugarcane
Protective cultivation of cut flower
and archids
and high value
vegetables

Apply 125% RD
of N and RD of P
and K. Suitable for
organic farming.

Construct embankment to prevent high tide
sea water inundation to crop lands.
To manage the acidity related problems
apply ground limestone @11t ha-1/dolomite
@ 10.5 t ha-1 once in 5 year
Grow suitable crop and vegetable varieties
having resistance to abiotic and biotic
constraints, short and medium duration. Ex.
Biotic constraint resistant
Brinjal- Arka Neel kanth, ArkaNidhi, Surya,
Swetha – resistant to bacterial wilt
Bhendi- ArkaAnamika, Parbhani, Kranti –
Resistant to YMV
Radish-ArkaNishant, Japanese White –
suitable for rice fallow.
Suitable for intercrop
Ginger- Varada, Himachal
BrinjalAgassim and Taeigao- intercrop in
coconut
Banana- Myndoli, Grand Naine, Velchi,
Amti- intercropg in coconut
Termeric –Prabha, Pratibha, Meghalaya
section-1 and sudarshan- intercrop in
coconut and cashew
Pine apple – Gaint Kew
For homestead farming, prefer suitable
layout and crop varieties by providing
scope for diverse farming systems including
legumes, green manuring and green leaf
manuring crops, which helps in maintaining
soil health through replenishing exhausted
soil nutrients.

Rice (Kharif)- Vegetables like
Chilli, Cluster bean, Guava, Brinjal,
Tomato, potato, Onion, Radish,
Sweet potato(rabi/ summer with
irrigation)
Sugarcane, Oil palm,
Coconut + Areca nut +Pepper +
Turmeric +Ginger + Pineapple ,
Coconut+ Banana+ Vegetables
Coconut+ Kokum+ Nut mug+
Sapota + Lemon

Apply 125% RD
of N and RD of P
and K. Suitable for
organic farming.
However,
for
building
more
organic
carbon
in the system
include legumes,
green
manure
and green leaf
manure crops.

Apply ground limestone @11t ha-1 or dolomite
@ 10.5 t ha-1 once in 5 year
Grow suitable crop varieties having
resistance to abiotic and biotic constraints,
short and medium duration.
Depending on slope construct contour bunds
or contour trench cum bunds.
On bunds grow pasture grasses and
legumes to stabilize bunds and also feed for
dairy animals
Plant MPTs in trenches and in between
trenches intercrop with fruit and spice crops.
Construct farm pond/ percolation pit
depending slope and runoff intensity.
For homestead farming, prefer suitable
layout and crop varieties by providing
scope for diverse farming systems including
legumes, green manuring and green leaf
manuring crops, which helps in maintaining
soil health through replenishing exhausted
soil nutrients.
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LMU Landform

Crops and cropping systems

Nutrient plan

Management

19

Rice-Rice-Rice,
Sugarcane,
Vegetables, Mango, Kokum, Oil
palm and Nut mug plantation.
Rice-Vegetables(sweet
potato,
chilli, cluster bean, brinjal, radish,
green leafy vegetables etc. on
raised beds in rabi/summer with
irrigation)
Coconut + Areca nut + Pepper +
Napier grass(on bunds)
Coconut+ turmeric/ ginger
Coconut + Banana + Vegetables
Coconut+ Napier grass(on bunds)
Cashew + Pine apple/ Napier grass
(on bunds)
Protective cultivation of cut flower
and archids
and high value
vegetables

Apply 125% RD
of N and RD of
P and K and 5
kg borax per
ha. Suitable for
organic farming.
However,
for
building
more
organic
carbon
in the system
include legumes,
green
manure
and green leaf
manure crops

Construct contour bunds.
Apply ground limestone @11t ha-1/dolomite
@ 10.5 t ha-1 once in 5 year to manage soil
acidity related problems
Grow suitable crop varieties having
resistance to abiotic and biotic constraints,
short and medium duration.
Construct farm cum fish pond depending on
runoff intensity.

Plains

Eastern Region
Alternate land use options based on the identified
problems and potentials of natural resources are
suggested. The best management practices including
soil and water conservation plans, high yielding
varieties and balanced fertilizers applications are
suggested. The impact of LRI with and without BMP
in terms of net returns and BCR are calculated for the
different blocks of eastern region. Block wise options
are tabulated below.

a. Borio Block, Sahibganj District, Jharkhand
In the Borio block of Sahibganj, agro-forestry and
horticulture based land use options are found suitable
for LMU 1,2, and 3 with measures of soil and water
conservation including half and full moon terracing/
checkdam for arresting erosion and for maximum

water harvesting. Balanced fertilizer application is
also recommended for these LMUs (Fig. 2.5.22 and
Table 2.5.12). Pulse based cropping system is found
suitable for LMU 4 and 5 together with dug out pond
for water harvesting. Paddy based land use options
are advocated in LMU 7 and 9, whereas maize based
land use options could find better place in LMU 6.
Fallowing during the Kharif with mustard/vegetable/
winter maize is an ideal option for LMU 8. By adopting
LRI based land use options, net returns and BCR ratio
are expected to increase by 29 and 41 % over the
existing land use practices. The increase in net returns
and BCR are expected to increase by 85 and 62%
respectively with LRI and BMP based management
practices over existing land use and management.
The increase in net returns and BCR by adopting
LRI and BMP over only LRI based management is
calculated to be 41 and 15%, respectively.

Table 2.5.12. LMU wise alternate land use options with management practices in Borio Block,
Sahibganj District, Jharkhand
LRI based LUP with BMP
LMU Alternate Land Use Options

BMP with Soil & Water Conservation Measures

1

Afforestration/ Agro-forestry

Arecanut/ Bamboo based agro-forestry

2

Agri-Horticultural
System
with
Mango Plantation (Uplands) + Maize
(Kharif)-Mustard/ Lentil/ Chickpea/
Vegetables (Rabi) (Midlands)

Horticultural plantation in half moon/ full moon
terracing/ Checkdams for water harvesting units
for life saving irrigation to Rabi crops/ Use of HYV/
FYM/ Balanced fertilizer inputs/ Line sowing/ Ridge
& Furrow System/ Vegetative Strips/ Vegetative
Mulching for conservation of residual moisture

3

Agri-Horticultural
System
with
Mango Plantation (Uplands) + Maize
(Kharif)-Mustard/ Lentil/ Chickpea
(Rabi) (Midlands)

Horticultural plantation in half moon/ full moon
terracing/ Checkdams for water harvesting units
for life saving irrigation to Rabi crops/ Use of HYV/
FYM/ Balanced fertilizer inputs/ Line sowing/ Ridge
& Furrow System/ Vegetative Strips/ Vegetative
Mulching for conservation of residual moisture

Impact on Impact on
NR
BCR
Only
LRI over
Existing =
29.7%

Only
LRI over
Existing =
41.3%
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LRI based LUP with BMP
LMU Alternate Land Use Options

BMP with Soil & Water Conservation Measures

4

Soyabean/ Maize/
Blackgram/ Dugout ponds for water harvesting units for life
Groundnut (Kharif)-Mustard/ Lentil/ saving irrigation to Rabi cops/ Use of HYV/ FYM/
Chickpea (Rabi)
Balanced fertilizer inputs/ Line sowing/ Ridge &
Furrow System/ Vegetative Strips/ Vegetative
Mulching for conservation of residual moisture

5

Pigeonpea/ Groundnut
Chickpea (Rabi)

Impact on Impact on
NR
BCR
LRI with
BMP over
Existing =
85.1%

LRI with
BMP over
Existing =
62.7%

6

Maize/ Blackgram (Kharif)-Wheat/ Use of HYV/ FYM/ Balanced fertilizer inputs/
Vegetables/ Mustard (Rabi)
Line sowing/ Ridge & Furrow System/ Integrated
Nutrient Management

7

Paddy/
Maize/
Pigeonpea/ Use of HYV/ FYM/ Balanced fertilizer inputs/
LRI with
Blackgram (Kharif)-Wheat/ Mustard/ Line sowing/ Ridge & Furrow System/ Integrated BMP over
Vegetables/ Chickpea (Rabi)
Nutrient Management
LRI only =
42.8%
Niger (fodder for livestock)/ Green Use of HYV/ FYM/ Balanced fertilizer inputs/

LRI with
BMP over
LRI only
= 15.2%

8

9

(Kharif)- Dugout ponds for water harvesting units for life
saving irrigation to Rabi cops/ Use of HYV/ FYM/
Balanced fertilizer inputs/ Line sowing/ Ridge &
Furrow System/ Vegetative Strips/ Land leveling/
Conservation tillage/ Vegetative mulching for
conservation of residual moisture

manuring with Sesbania/ Glyricedia Line sowing/ Ridge & Furrow System/ Integrated
Sp. (Kharif)-Mustard/ Vegetables/ Nutrient Management
Maize (Rabi)
Paddy/ Maize/ Blackgram (Kharif)- Use of HYV/ FYM/ Balanced fertilizer inputs/
Wheat/
Vegetables/
Mustard/ Line sowing/ Ridge & Furrow System/ Integrated
Chickpea (Rabi)
Nutrient Management

b. Dumka block, Dumka district, Jharkhand
In the Dumka block of Dumka district, agro-forestry
and horticulture based land use options are found
suitable for LMU 1, 2, 3and 4 with measures of soil
and water conservation including contour trenching/
bunding for arresting erosion and for maximum
water harvesting (Fig. 2.5.23 and Table 2.5.13).
Balanced fertilizer application is also recommended
for these LMUs. Pulse based cropping system is
found suitable for LMU 7 together with low cost check
dams for water harvesting. Paddy based land use
options are advocated in LMU 6 and 8 with dug out

ponds/ dug wells, whereas Maize based land use
options could be find better placed in LMU 5. By
adopting LRI based land use options, net returns and
BC ratio are expected to increase by 76 and 98%,
respectively over the existing land use practices.
The increase in net returns and BC are expected to
increase by 166 and 133% respectively with LRI and
BMP based management practices over existing land
use and management. The increase in net returns
and BCR by adopting LRI and BMP over only LRI
based management are calculated to be 50 and 9%,
respectively.

Table 2.5.13. LMU wise alternate land use options with management practices in Dumka block, Dumka district, Jharkhand
LMU LRI based Alternate Land Use BMP & Soil & Water Conservation Measures
Plan with BMP
1

Afforestation with quick growing Contour trenching/ Vegetative barrier
forest species viz. Eucalyptus,
Akashmoni, Subabul, etc.

2

Agro-forestry (Bamboo/ Arecanut Contour trenching/ Contour bunding/ Vegetative
based)/ Silvipasture with Guava barrier/ Half moon/ Full moon terracing for
Plantation (Perennial)
horticulture

3

Agro-forestry (Bamboo/ Arecanut Contour trenching/ Contour bunding/ Vegetative
based)/ Silvipasture with Guava barrier/ Half moon/ Full moon terracing for
horticulture
Plantation (Perennial)
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Impact on Impact on
NR
BCR
Only
LRI over
Existing
=76.7%

Only
LRI over
Existing
=98%
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LMU LRI based Alternate Land Use BMP & Soil & Water Conservation Measures
Plan with BMP

Impact on Impact on
NR
BCR

4

Agri-Horticultural
System
with Low cost check dams/ Contour Strips/ Vegetative
Guava/
Mango/
Cashewnut barriers/ Liming & FYM/ HYV/ Improved varieties/
Plantation
(Perennial)
+Finger Balanced fertilizer input
millet/
Groundnut
(Kharif)-Pea
(Rabi)

LRI with
BMP over
Existing
=166%

LRI with
BMP over
Existing
=133%

5

Maize/ Groundnut/ Vegetables/ Low cost check dams/ Contour bunding/ Vegetative
Pigeonpea (Kharif)-Pea/ Potato barriers/ Liming & FYM/ HYV/ Improved varieties/
(Rabi)
Balanced fertilizer input

6

Rice
(Kharif)-Wheat/
Maize/ Dug out ponds/ Dug wells/ Conservation tillage/
Mustard/ Vegetables/ Pea (Rabi)
Ridge & Furrow/ Line sowing/ Liming/ FYM/ HYV/
Improved varieties/ Balanced fertilizer input/
Integrated Nutrient Management

7

Groundnut/ Redgram/ Fingermillet Low cost check dams/ Contour Strips/ Vegetative
(Kharif)-Pea (Rabi)
barriers/ Liming & FYM/ HYV/ Improved varieties/
Balanced fertilizer input

LRI with
BMP over
LRI only
=50.5%

LRI with
BMP over
LRI only
=9.0%

8

Rice/ Blackgram (Kharif)-Wheat/ Dug out ponds/ Dug wells/ Conservation tillage/
Potato/ Vegetables/ Mustard (Rabi) Ridge & Furrow/ Line sowing/ Liming/ FYM/ HYV/
Improved varieties/ Balanced fertilizer input/
Integrated Nutrient Management

c. Katkamdag Block, Hazaribagh district, Jharkhand
In the Katkamdag block of Hazaribagh district,
Jharkhand, maize/pulses based cropping system
is found suitable for LMU 1 and 4 together with
conservation tillage / vegetative mulching for soil
and water conservation measures (Fig. 2.5.24 and
Table 2.5.14). Vegetables/ groundnut based land use
options could be better placed in LMU 2 and 3 with
proper soil and water conservation measures and
recommended doses of fertilizers. Paddy based land

use options are advocated in LMU 5 with HYV seeds
/ recommended doses of fertilizers. By adopting LRI
based land use options, net returns and BC ratio are
expected to increase by 26 and 38% over the existing
land use practices. The increase in net returns and BC
are expected to increase by 133 and 78% respectively
with LRI and BMP based management practices over
existing land use and management. The increase in
net returns and BC by adopting LRI and BMP over
only LRI based management is calculated to be 84
and 28%, respectively.

Table 2.5.14. LMU wise alternate land use options with management practices in
Katkamdag block of Hazaribagh district, Jharkhand
LRI based LUP with Best Management Practices Management Strategies with Soil Impact on
NR
LMU Kharif Crop
Rabi Crop Conservation Measures

Impact on
BCR

1

Red gram/ Maize/ Groundnut
Tomato/ Cabbage/ Brinjal/
Finger millet

Chickpea

Land leveling/ conservation tillage/ Only LRI
Only LRI
ridge
and
furrow
cultivation/ over existing over existing
Vegetative mulching/ Intercropping/ =26.5%
=38.8%
Plantation/ Agro-forestry/ ImprovedHYV crop/ Recommended dose of
fertilizers/ Drip/ Sprinkler irrigation

2

Tomato/ Cabbage/ Brinjal/
Finger millet/ Groundnut

Chickpea

Conservation tillage/ Ridge and furrow
cultivation/ Vegetative mulching/
Intercropping/ Dug-out pond/ Water
harvesting for life saving irrigation/
HYV-Improved crop/ Recommended
dose of fertilizers/ Sprinkler irrigation

3

Tomato/ Cabbage/ Brinjal/
Maize/ Groundnut/ Red gram

Chickpea/
Wheat

Conservation tillage/ Ridge and furrow
cultivation/ Vegetative mulching/
Intercropping/ Dug-out pond/ Water
harvesting for life saving irrigation/
HYV-Improved crop/ Recommended
doses of fertilizers/ Sprinkler irrigation

LRI with
BMP over
Existing
=133%

LRI with BMP
over Existing
=78.4%
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LRI based LUP with Best Management Practices Management Strategies with Soil Impact on
NR
LMU Kharif Crop
Rabi Crop Conservation Measures
W h e a t / Conservation tillage/ Ridge and
Chickpea/ furrow
cultivation/
Intercropping/
Water harvesting unit for life saving
Mustard
irrigation for vegetables/ INM/ HYV/
Recommended dose of fertilizers/
Crop rotation/ Green manuring with
Sesbania/ Glyricidea sp.

4

Maize/ Red gram/
Tomato/ Cabbage/ Brinjal/
Rice/ Black gram/ Green gram

5

Rice/
Tomato/ Cabbage/ Mustard/ / Ridge and furrow cultivation/ line LRI with
Brinjal/ Maize/ Red gram/
Chickpea/ sowing/
Intercropping/
Micro- BMP over
watershed identification and planning/ LRI =84.1%
Wheat
Black gram/ Green gram
Small check dams/ Reservoir/
Ponds for life saving irrigation for
vegetables/ Crop rotation/ INM/ HYV/
Recommended doses of fertilizers/
Green manuring with Sesbania/
Glyricideasp/ fallow lands may be
cultivated with fodder crops

Fig. 2.5.22. LMU map of Borio block,
Sahibganj district, Bihar

Fig. 2.5.23. LMU map of Dumka block,
Dumka district, Jharkhand

d. Tangi block, Khurda district, Odisha
In the Tangi block of Khurda district, oilseeds/pulses
based cropping systems is found suitable for LMU
1 and 2 with mulching, contour terracing, INM and
conservation tillage. Maize based land use options
are advocated in LMU 3 and 6 with conservation
tillage and integrated nutrient management.
Paddy based cropping system is found suitable
for LMU 4, 5, 7, 8 and 9 respectively with soil and
water conservation measures and adoption of INM
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Impact on
BCR

LRI with BMP
over LRI
=28.5%

Fig. 2.5.24. Soil map of
Katkamdag block

(Fig. 2.5.25 and Table 2.5.15). By adopting LRI based
land use options, net returns and BC ratio are expected
to increase by 99 and 137 % over the existing land
use practices. The increase in net returns and BC are
expected to increase by 169 and 162% respectively
with LRI and BMP based management practices over
existing land use and management. The increase in
net returns and BC by adopting LRI and BMP over
only LRI based management is calculated to be 34
and 11%, respectively.
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Table 2.5.15. LMU wise alternate land use options with management practices in Tangi block, Khurda district, Odisha
LRI based LUP with Best Management
Practices

Management Strategies with Soil
Conservation Measures

Impact on NR

Impact on BCR

LMU Kharif Crop

Rabi Crop

1

Cashew/
Groundnut

Pigeon pea

2

Groundnut/Finger Pigeon pea
millet

Mulching,
Ridge and furrow,
vegetation strips, intercropping, INM,
conservation tillage

3
  

Maize/
Groundnut/
Finger millet

Pigeon pea/
Mustard

Conservation tillage, Broad bed
furrow, Muclhing, intercropping, INM,
vegetation strips

4

Paddy/Maize

Mustard/ Green
gram/ Pigeon
pea/Green gram

Conservation bench terracing, GM LRI with BMP
inter crop, conservation tillage, over existing
Mulching,
intercropping,
INM, =169%
vegetation strips

5

Paddy/Sesame/
Finger millet

Mustard/Pigeon
pea

Conservation bench terracing, GM
inter crop, conservation tillage,
Mulching,
intercropping,
INM,
vegetation strips

6

Maize/Paddy

Mustard/
Pigeon pea/
Vegetables

Conservation bench terracing, GM
inter crop, conservation tillage,
Mulching,
intercropping,
INM,
vegetation strips

7

Paddy/Maize

Vegetables

Conservation bench terracing, GM LRI with BMP
LRI with BMP
inter crop, conservation tillage, over LRI =34.5% over LRI
Mulching,
intercropping,
INM,
=10.9%
vegetation strips

8

Paddy/Cotton

Mustard

Conservation bench terracing, GM
inter crop, conservation tillage,
Mulching,
intercropping,
INM,
vegetation strips

9

Paddy/Cotton

Mustard/
Pigeonpea

Conservation bench terracing, GM
inter crop, conservation tillage,
Mulching,
intercropping,
INM,
vegetation strips

Mulching, Silvi-horticulture, Agro- LRI over existing Only LRI over
forestry, Contour trenching, half moon practice= 99.6% existing practice
terracing
=137%

e. Piprakothi Block, East Champaran District, Bihar
In the Piprakothi block of East Champaran district, (1)
sugarcane based cropping system is found suitable
with installation of surface and sub surface drainage
channels and (2) integrated paddy cum fishery using
deep water paddy varieties with recommended doses
of fertilizers is found suitable for LMU 1 (Fig. 2.5.26
and Table 2.5.16). Horticultural cropping system
(mango/litchi plantation) with integrated nutrient
management and paddy based cropping system
with conservation tillage and on farm rain water

LRI with BMP
over existing
162%

harvesting by land shaping / INM is found suitable
for LMU 2. By adopting LRI based land use options,
net returns and BC ratio are expected to increase by
162 and 38% over the existing land use practices.
The increase in net returns and BC are expected to
increase by 216 and 46% respectively with LRI and
BMP based management practices over existing land
use and management. The increase in net returns
and BC by adopting LRI and BMP over only LRI
based management is calculated to be 20 and 6%,
respectively.
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Table 2.5.16. LMU wise alternate land use options with management practices in
Piprakothi block, East Champaran district, Bihar
LMU Options LRI based LUP with BMP
1

2

Soil and Water Conservation and Impact
management Strategies
NR

a

Sugarcane
based
cropping Installation of surface and sub LRI
over LRI over existing
system in coarse silty soil under surface drainage channels/ Raised e x i s t i n g =38.7%
occasional flood prone areas
bed Fishery unit with organized =162%
bunding

b

Integrated Paddy cum Fishery in Use of flood tolerant-long & improved
fine silty soils under occasional varieties of paddy/ Recommended
flood prone areas
dosage of fertilizers/ FYM

c

Maize/
Blackgram
(Kharif)- Reduced or zero tillage farming/ Use LRI with BMP LRI with BMP
Wheat/ Mustard/ Lentil/ Potato of STW + 5 HP pump sets for micro- over existing over
existing
(Rabi)
irrigation for Rabi crops/
=216%
=46.7%

a

Mango/ Lichi plantation in Line sowing/ Ridge & furrow/ On
elevated lands under no flooding farm rain water harvesting by
hazards
land shaping / Integrated Nutrient
Management

b

Paddy/
Blackgram
(Kharif)- Conservation tillage/ On farm rain LRI with BMP LRI with BMP
Wheat/ Mustard/ Lentil/ Potato/ water harvesting by land shaping / over LRI only over LRI only
Maize (Rabi)
Integrated Nutrient Management
=20.3%
=5.8%

Fig. 2.5.25. Land management units of Tangi block,
Khurda Dist., Odisha

f. Chakia Block, East Champaran district, Bihar
In the Chakia block of East Champaran district,
paddy/sugarcane based land use options are found
suitable for LMU 1, 2, and 3 with integrated nutrient
management practices and HYV seeds (Fig. 2.5.27
and Table 2.5.17). Horticulture (Mango/litchi) based
cropping system is found suitable for LMU 4 with
intercropping and recommended dosage of fertilizers.
Paddy based land use options are advocated in LMU
5 with improving of drainage/flooding hazards and
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on Impact on BCR

Fig. 2.5.26. Land management unit of PipraKothi block,
Purba Champaran Dist., Bihar

recommended dosage of fertilizers. By adopting LRI
based land use options, net returns and BC ration are
expected to increase by 48 and 19 % over the existing
land use practices. The increase in net returns and BC
are expected to increase by 78 and 31% respectively
with LRI and BMP based management practices over
existing land use and management. The increase in
net returns and BCR by adopting LRI and BMP over
only LRI based management is calculated to be 20
and 10%, respectively.

Land Evaluation and Land Use Planning
Table 2.5.17. LMU wise alternate land use options with management practices in Ch akia block,
East Champaran district, Bihar
LRI based LUP with BMP
LMU Alternate Land Use Options

Impact on NR Impact on BCR

1

Impact of LRI
based
LUP
over existing
practice
=
48.89%

Impact of LRI
based LUP over
existing practice
= 19.23%

Impact of LRI
based
LUP
with
BMP
over existing
practice
=
78.54%.
Mango/
Lichi
Plantation- Intercropping/ zero tillage/ Recommended Impact of LRI
Intercropping
with
Vegetables/ dosage of fertilizers/ Foliar spray of Zn based
LUP
Blackgram (Kharif)- Lentil/ Maize/ (@0.25%)/ FYM (10-12 t/ ha)/ Line sowing with BMP over
only LRI =
Wheat (Rabi)
19.92%
Sugarcane (Annual crop)
Paddy (Kharif)-Lentil/ Mustard/ Installation of surface & sub surface
Vegetables (Rabi)
drainage channels/ Recommended dosage
of fertilizers (additionally 50 kg/ ha MOP)/
Foliar spray of Zn (@ 0.25%)/ HYV crops/
Ridge & Furrow/ Conservation tillage

Impact of LRI
based
LUP
with BMP over
existing practice
= 31.41%

BMP with Soil & Water Conservation
Measures
Paddy/ Blackgram (Kharif)-Wheat/ Raised bed farming system/ Recommended
Maize/
Mustard/
Vegetables/ dosages of fertilizers (additionally 50 kg/
Tobacco (Rabi)
ha MOP/ FYM (10-12 t/ ha)/ HYV crops/
Ridge & Furrow/ Conservation tillage
Sugarcane (Annual crop)
Paddy/ Blackgram (Kharif)-Wheat/ Raised bed farming system/ Recommended
Maize/ Mustard/ Tobacco (Rabi)
dosages of fertilizers (additionally 50 kg/ ha
MOP/ FYM (10-12 t/ ha)/ Foliar spray of Zn
Sugarcane (Annual crop)
(@ 0.25%)/ HYV crops/ Ridge & Furrow/
Conservation tillage
Paddy/ Blackgram (Kharif)-Lentil/ Recommended dosage of fertilizers
Mustard (Rabi)
(additionally 50 kg/ ha MOP)/ FYM (10Blackgram (Kharif)-Floriculture with 12 t/ ha)/ Foliar spray of Zn (@ 0.25%)/
HYV crops/ Ridge & Furrow/ Conservation
Marigold (Rabi)
tillage/ Line sowing
Sugarcane (Annual crop)

2

3

4

5

g. Baisi Block, Purnia district, Bihar
In the Baisi block of Purnia district, field crops like
paddy during kharif followed by maize/ lentil/potato/
pea/mustard/vegetables during rabi season and
boro paddy during summer are found suitable for
LMU 1 and 2 with flood control measures and by
promoting zero tillage practices for arresting erosion
and evaporation loss. Balanced fertilizer application
is also recommended for these LMUs. Fallowing
during the Kharif with watermelon /vegetables in

Impact of LRI
based LUP with
BMP over only
LRI = 10.22%

winter/summer season is an ideal option for LMU 3.
By adopting LRI based land use options, net returns
and BC ratio are expected to increase by 162 and 24
%, respectively over the existing land use practices.
The increase in net returns and BCR are expected to
increase by 239 and 43% respectively with LRI and
BMP based management practices over existing land
use and management. The increase in net returns
and BCR by adopting LRI and BMP over only LRI
based management is calculated to be 87 and 15%,
respectively (Fig. 2.5.28 and Table 2.5.18).

Table 2.5.18. LMU wise alternate land use options with management practices in Baisi Block, Purnia district, Bihar
LMU

Alternate land use options

1

Paddy (Kharif)-Maize/ Lentil/
Potato/ Pea/ pulse/ Mustard/
Vegetables (Rabi)- Boro-Paddy
(Summer)

2

3

Best Management
Impact on NR
Practice with management
Strategies

Impact on BCR

Management flood water
through proper drainage/
Zero tillage/ line sowing and
application of nutrients in split
Paddy (Kharif)- Maize / jute/ potato/ doses along with FYM @ 20
t/ ha
pea/ mustard/ vegetables (Rabi)Boro-Paddy (Summer)

Only LRI over existing Only LRI over existing
practice =162%
practice =24.5%

Fallow(Kharif)-Watermelon/
vegetables (Rabi)

LRI with BMP over LRI with BMP over LRI
LRI only =87.1%
only =15.5%

LRI with BMP over LRI with BMP over
existing
practice existing
practice
=239%
=43.9%
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Fig. 2.5.27. Land management units of Chakia block,
East Champaran district, Bihar

Pulses and oilseed based cropping system is found
suitable for LMU 3 along with cash crops such as
capsicum and funnel (as intercrop). Balanced fertilizer
application is also recommended for these LMUs.
Pulses-cereal based land use options could be better
in LMU 4 & 5, fallowing black gram/ green gram during
the kharif with wheat/mustard/vegetable/potato is the
ideal option for these LMUS. Rice-wheat/lentil based
land use options could be useful in LMU 6 due to lowlying landscape and water stagnation in rainy season.
Improvement of surface drainage and judicious use
of irrigation water is suggested in this LMU. Salt
tolerant crops like rice, barley, mustard and barseem
are advocated in LMU 6 due to its saline/sodic nature.
Reclamation with chemical amendments, addition of
FYM, green manuring has been suggested to improve
the condition of soils. By adopting LRI based land
use options, net returns and BCR are expected to
increase by 31 and 35 % over the existing land use
practices. The increase in net returns and BCR are
expected to increase by 77% and 60% respectively
with LRI and BMP based management practices over
existing land use and management. The increase
in net returns and BCR by adopting LRI and BMP
over only LRI based management are calculated
at 35% and 28%, respectively (Fig. 2.5.29 and
Table 2.5.19)

Fig. 2.5.28. Land management unit of Baisi block,
Purnia dist., Bihar

Northern Region
a. Jagner Block, Agra District, Uttar Pradesh
In the Jagner block of Agra, social forestry, silvipasture based land use options are found suitable for
LMU 1 with contour bunding, gully plugging and check
dams as soil and water conservation measures for
arresting erosion and for maximum water harvesting.
In dryland horticulture, false is the best option for
lower reaches of hill slopes and grown as vegetative
bunds/conservation
purpose.
Agro-horticulture
and pearl millet based land use options are found
suitable for LMU 2 and 8 with appropriate soil and
water conservation measures such as land leveling,
bunding, deep tillage and water harvesting structures.
Intercropping and mulching is also recommended for
these LMUs.
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Fig. 2.5.29. Land Management Unit of
Jagner block, Agra District

Land Evaluation and Land Use Planning
Table 2.5.19. Parameters of LRI of Jagner block (in 1:10,000 scale) for Land Use Planning
Soil series & its
Description

Present Land Major Problems/
use
constraints

Suitability for
major crops

Socio-eco- Management Suggested
nomic
needs
land use options

Area ha
(%)

Hasanpur, Gugawand Series: very
shallow to shallow,
excessively drained,
gravelly sandy loam,
severely eroded
(Coarse-loamy,
Lithic Ustorthents)

Barren, Stony
waste/ pasture
& grazing in
patches

Stony/rocky,
excessive drainage,
very severe to
severe erosion

Silvi-pasture ,
social-forestry
forestry, dryland
horticulture/

-

Contour/
vegetative
bunding, gully
plugging

Suggested for 5177.64
pasture, land (16.47)
development;
social forestry,
dryland land
horticulturefalse, ber, aola

Sonikhera, Pipreta
Series: Moderately
deep to deep, somewhat excessively
drained, loamy sand
to sandy loam soils,
moderate erosion.
(Coarse loamy,
Typic Ustorthents
-Ustipsamments

Cultivation of
rainfed crops
like pearl
millet, pigeon
pea mustard
and fallow in
patches

Moderate erosion,
sandy texture, poor
fertility,
high permeability,
undulating landform

S2- pearl millet,
mustard, pigeon
pea, funnel ;
S3- green gram/
urd/wheat/lentil

Limited resources; low
productivity
and profitability

Land leveling,
Mulching,
Deep tillage,
Intercropping

Pearl millet / 2958.55
pigeon pea/
(9.41%)
black gram/
and mustard
with dryland
horticulture
Capsicum funnel +wheat

Nagla Madho,
Birbham series:
Very deep, well
drained, sandy
loam, moderately
alkaline soils, slight
erosion. (Coarseloamy, calcareous,
Typic Ustifluvents/
Haplustepts)

Cultivation
under rainfed
crops like pearl
millet, pigeon
pea mustard

Coarse texture,
Slight erosion,
Low fertility,
Low AWC

S1- pearl millet/
pigeon pea/ mustard/ Capsicum/
funnel
S2- Green gram/
urd/wheat/potato/
lentil

Nonavailability
of irrigation
water& quality inputs;
Low credit
facility,
Low profitability,
Scarcity of
labour

Addition
of organic
amendments;
Balanced
fertilization ;
Deep tillage
and mulching

Pigeo pea/
6354.85
pearl millet/
(20.22)
green gram /
mustard/
Capsicum-funnel + wheat
Agro-horticulture may be
preferred

Nagla Rundh,
Sarendhi series:
Very deep, well
drained, loam to
clay loam, moderately to strongly
alkaline, with slight
salinity (Fine-loamy,
calcareous, Typic
Haplustepts)

Cultivation for
crops like pearl
millet, wheat,
lentil, mustard,
potato

Depletion of
nutrients & ground
water; coarser surface texture, slight
salinity

S1- wheat/potato/
mustard / millets,
black gram/ green
gram

Low profitability,
limited credit
facility, Nonavailability
of quality
inputs; limited market/
storage
facility for
perishable
crop product; limited
extension
activity and
low awareness

Deep tillage,
mulching; organic amendments
Balanced
fertilization ;
Proper crop
rotation & mix
cropping

Present crop- 8392.03
ping system
(26.71)
may be
continued with
incorporation
of leguminous crops to
maintain soil
health;
Berseem as a
fodder crop
Inter or mix
cropping
cropping &
Agri-Horti-Floriculture may
be preferred

Meola Series: Very
deep, imperfectly
drained, very strongly alkaline, clay loam
soils and moderate
salinity
(Fine loamy, Typic
Halaquepts)

Cultivation
under rice,
wheat, mustard

Imperfect drainage;
salinity/sodicity;
nutrient fixation;
marginal quality of
groundwater; low
pwermeability

S2- Rice
S3- wheat/ mustard/ pearl millet/
pigeo pea
S3- potato

limited
choice of
crops; low
profitability;
scarcity of
fertilizers,
amendments; non
availability of good
quality water
for irrigation;
lack of soils/
crops management
knowledge

Use of organic Rice - wheat/ 3192.17
amendments mustard/ bar- (10.16)
Balanced fer- ley/berseem
tilization (NPK
& micronutrients); Use of
good quality
water for irrigation; Proper
crop rotation &
mix cropping
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Soil series & its
Description

Present Land Major Problems/
use
constraints

Suitability for
major crops

Socio-eco- Management Suggested
nomic
needs
land use options

Area ha
(%)

S2-RICE,
Quashimpur Series : Wasteland-Fal- Imperfect to poor
Very deep, imperlow- mustard drainage; high
S3- wheat/ musfectly drained, loam
ground water table; tard/lentil/barley/
to clay loam soils
strong salinity; poor
and severe salinity
quality of ground
water; crust forma(Fine- loamy, Typic
Natrustalfs)
tion on surface

Scarcity
of amendments; High
cost for
reclamation;
low income;
no subsidy
for reclamation; lack of
knowledge

Growing
salt tolerant
crops ; Needs
reclamation by
amendments;
addition of
FYM/ green
manures;
librent fertilization

After reclama- 993.31
tion salt toler- (3.16)
ant crops like
rice, barley,
mustard and
berseem can
be grown
Silvi-pasture
to reclaim;
best suited to
timber /fuel
trees

Nonikhera Series:
Very deep, poorly
drained, silty clay
loam to clay loam
soils on concave relief (low lying lands),
slight salinity and
moderate flooding.
(Fine-loamy over
fine-silty, Fluventic
Haplustepts )

Single rabi
crop
due to stagnation of water in
kharif

Impeded drainage; slow surface
drainage due to
low relief; moderate flooding; water
stagnation during
rainy season

S2- rice (late verities )
S2- wheat/ mustard/ lentil,
S3- gram

Limited
choice of
crops;
low credit
facility;
scarcity of
labour; non
availability
of quality inputs; limited
efforts for
improvement of
drainage
system

Improvement
of surface
drainage;
Judicious use
of irrigation
water;
Addition of
FYM;
Soil breeding by adding
coarser soils
to improve soil
tilth

Rice -wheat / 807.62
mustard/lentil (2.57)
based cropping system
Vegetable, oilseeds & floriculture can be
practice in rabi
on residual soil
moisture

Nagla Makaran
Kharif millets
series :
and vegetables
Very deep, moderately well drained,
stratified soils occurring on fluvial/ abandoned channels,
slightly saline, slight
to moderate erosion.
(Coarse-loamy,
Typic Ustifluvents )

Stratified soils; low
fertility and AWC;
slight to moderate
erosion; coarser
texture in surface
layer

S2/S3- wheat/
mustard/ pearl
millets/ pigeon
pea/ vegetables
(cabbage, green
chilly, tomato etc.)

Lack of
knowledge
of soils/ crop
management; limited
resources;
lack of irrigation facility,
low parcel of
land

summer
ploughing;
bunding; green
manuring,;
intercropping;
micro-irrigation

pigeon pea/
2032.44
sorghum(6.47)
vegetables
cultivation of
short duration
fodder crops
vegetables

Baragaon block, Varanasi district, Uttar Pradesh
Five land management units were identified in
Baragaon block, Varanasi district, Uttar Pradesh (Fig.
2.5.30). Land resource inventory based land use
system, land use options with B:C ratio are presented
in table 2.5.20.

Fig.2.5.30. Land Management Unit,
Baragaon block
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Table 2.5.20. Characteristics of Land Management Units, Baragaon block
LMU

Soil series

LMU 1 Tari

LMU 2 Dhananjaypur and
Gajapur

Soil
units

Existing
cropping
system

B:C ratio LRI based
cropping
system

B:C
ratio

Management
recommendation

1,2

Maize -wheat

1.73

Maize -wheat

2.63

Pearlmilletwheat

2.17

Pearlmillet-wheat 2.77

Mulching to improve the
water use efficiency, FYM,
organic amendment, greenmanuring

Rice- Wheat

2.31

Rice- Wheat

3.36

Maize- Wheat

1.74

Maize- Wheat

3.16

PearlmilletWheat

2.17

PearlmilletWheat

2.72

Sugarcane

1.92

Sugarcane

2.70

Pigeonpea
-wheat

2.32

Pigeonpea
-wheat

3.53

Rice- Wheat

2.18

Rice- Wheat

2.78

Pearlmillet
-Mustard

2.20

Pearlmillet
-Mustard

2.67

2.04

Rice- Wheat

2.44

Mulching , FYM, Drainage
during Kharif
Mulching , FYM, Irrigation &
Green-manuring

3,4,5

LMU 3 Paschimpur
and Amilo

6,7,8,9

LMU 4 Sonpurwa

10

Rice- Wheat

LMU 5 Hirapur

11, 12,
13

Fallow - Mustard 1

Fallow - Mustard

1.35

Fallow-Wheat

Fallow-Wheat

1.23

1.02

Improved Varieties of all the
crops. Mulching to improve
the water use efficiency,
FYM, organic amendment,
green-manuring

Gypsum , mulching , FYM,
Drainage during Kharif

Land use plan for the jhum intensified areas of
Mokokchung district, Nagaland
Mokochung district is one of the hilly districts of
Nagaland. The elevation of the district ranges from
150 m to 1300 m. The shifting cultivation areas
(Jhum) were identified in the study area through land
resource inventorization. Soils under these practice
were studied. It was observed that the jhum areas
were confined to the hilly regions. By considering soil,
slope and elevation of these areas land management
units (LMUs) were established with suitable land use
options over the current practices (rainfed upland
paddy under shifting agriculture). In the district, agroforestry, plantations and horticultural based land use
options are found to be suitable for all the LMUs
with priority to soil and water conservation practices
because of slope, which makes these LMUs prone to
soil erosion (Fig. 2.5.31). LMUs 1 and 2 are identified
in the very steeply sloping high hills with steep to very
steep slope whereas LMUs 3 and 4 are identified in
medium hills with similar slope variations. LMUs 5 and
6 are marked in the low hills with more slope variations.
Due to higher slope, LMUs 1 and 3 are suggested for
forestry and silvi-pastoral system to provide maximum
cover to check soil erosion. LMU 2, 4 and 5 can be
suggested for plantation and horticultural crops like
rubber, tea and pineapple, which are marginally
suitable with severe limitations of topography and

Fig. 2.5.31 Land management unit (LMU) map of jhum
intensified areas of Mokokchung district of Nagaland
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fertility. LMU 6 is marginally suitable for upland
paddy with very severe limitation of soil fertility at the
same time suitability remained same for rubber, tea,
coffee and pineapple as observed for other LMUs in

the study area. In general, due to high rainfall soils
are acidic in reaction that makes selection of crops
meagre. So liming in every alternate year is advisable
for these areas (Table 2.5.21).

Table 2.5.21. Land use plan for the jhum intensified areas of Mokokchung district of Nagaland
LMU Description

Present land use Suggested land use
options

Suggested management
practices

1

Very deep, somewhat excessively Rainfed
upland Forestry and
drained, slightly gravelly, extremely paddy
under vegetation
acidic, fine soils on very steeply sloping shifting agriculture
high hills with very severe erosion.

2

Very deep, somewhat excessively Rainfed
upland Rubber [S3t(3) f(3)]/
drained, slightly gravelly, extremely paddy
under tea [S3t(4)]/ pineapple
acidic, fine soils on steeply sloping high shifting agriculture [S3t(3) f(1)]
hills with severe erosion.

3

Very deep, somewhat excessively Rainfed
upland Forestry
and
drained, extremely acidic, fine soils on paddy
under pastoral system
very steeply sloping medium hills with shifting agriculture
very severe erosion.

4

Very deep, somewhat excessively Rainfed
upland Rubber
[S3t(3)f(4)]/ Bench terracing, contour
under tea [S3t(4)]/ pineapple bunding and liming in
drained, extremely acidic, fine soils on paddy
strongly to steeply sloping medium hills shifting agriculture [S3t(3)f(4)]
every alternate year
with moderate to severe erosion.

5

Very deep, well drained, extremely Rainfed
upland Rubber [S3t(1)f(3)]/ tea
under [S3t(1)f(1)]/
pineapple
acidic, very fine soils on moderately paddy
steeply sloping low hills with severe shifting agriculture [S3t(1)f(1)]
erosion.

6

Very deep, well drained, very strongly Rainfed
upland
acidic, fine loamy soils on moderately to paddy
under
strongly sloping low hills with moderate shifting agriculture
erosion.

Land use plan for the jhum intensified areas of
Bishalgarh block, Tripura
Bishalgarh block of Sepahijala district of Tripura
lies between 23°36ˊ51˝ to 23°45ˊ02˝ N latitude
and 91°08ˊ58˝ to 91°23ˊ00˝ E longitudes. The low
productivity of agricultural crops in the block is
the combined effect of problems of the soils, water
and climate. Major soil problems are soil acidity,
soil erosion, light soil texture, low fertility status.
Besides these, natural disasters like heavy rains
and overflow of water causing severe flood and/or
water-logging and damage to rice and other crops.
Based on major problems like soil reaction (pH), soil
fertility, soil erosion and drainage condition, a land
management unit (LMU) map (Fig. 2.5.32) of the
block was prepared. The description of constraints for
crop production in each unit along with area is given in
Table 2.5.22. In the block, four land management units
were delineated based on problems and potentials of
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natural Contour bunding, grassed
waterways and allocation
of
land
for
natural
vegetation
Land shaping, contour
bunding, graded bunding
and liming in every
alternate year

silvi- Contour
bunding,
afforestation and silvipastoral
system
with
multipurpose tree species

Bench terracing, contour
bunding, contour farming
and liming in every
alternate year

Upland paddy [S3f(4)]/ Bench terracing and liming
Rubber [S2t(2)f(4)]/ tea in every alternate year
[S2t(2)f(4)]/
pineapple
[S2t(2)f(3)]/
coffee
[S3f(4)]

soil. In each soil management unit, the present landuse and alternate land-use option are given in Table
2.5.23 for the block.

Fig. 2.5.32. Land management unit map of Bishalgarh
block of Sepahijala district of Tripura

Land Evaluation and Land Use Planning
Table 2.5.22. Land management units of Bishalgarh block based on problems and potentials of soils
LMU

Description

Area (ha)

TGA (%)

I

Very deep, excessive to well drained, very strongly acidic, sandy loam to silty clay 8344
loam soils, moderate to severe erosion

48.94

II

Very deep, moderate to well drained, very strongly acidic, silty clay loam soils, slight 1075
erosion

6.31

III

Deep, somewhat to poorly drained, strongly acidic, sandy clay loam to sandy clay 2625
soils, slight to moderate erosion

15.40

IV

Deep to very deep, somewhat to poorly drained, strongly acidic, clay loam to sandy 438
clay loam soils, slight to moderate erosion

2.57

Miscellaneous (habitation / river / water body)

4568

26.79

Total area

17051

100.00

Table 2.5.23. Present and suggested land-use of Bishalgarh block, Tripura
LMU

Present land-use

Suggested Land-use options

I

Rubber plantation

Rubber plantation with application of recommended dose of NPK fertilizer in two
yy
equal splits.

Inter-cropping with pineapple, ginger and turmeric for first three years.
yy

Management:
Amelioration of soil acidity with application of 200−250 kg lime / ha in furrows.
yy
Use of biofertilizers particularly phosphate solubilizing micro-organisms.
yy
Use of manures to reduce the adverse effect of soil acidity (particularly high Al)
yy
and increase of soil fertility.
Use of specific management practices like mulching, ridge and furrow system,
yy
etc. which can help in conserving soil moisture for rabi crop.
II

Kharif paddy / fallow

Paddy / maize – mustard / lentil / pea / groundnut.
yy
Summer green gram can also be included where paddy cultivation is problematic
yy

due to water scarcity.
Management:
Green manuring of Dhaincha can be included after medium duration HYV of
yy
paddy.
Raised bed furrow irrigation method for maize cultivation.
yy
Zero tillage or minimum tillage for mustard / lentil cultivation.
yy
III

No change, prefer medium duration HYV paddy varieties.
Paddy – mustard / pea / yy
lentil / winter vegetables / Management:
groundnut / paddy / fallow yy
Timely land preparation, sowing & transplanting.
Rain water harvesting by 30 cm high bunding.
yy
Utilization of waters for irrigation from nearby beels, ponds, rivers, natural
yy
depressions etc.
SRI technology should be properly adopted.
yy
Timely weeding, at critical growth stages and short duration drought tolerant
yy
crops should be grown.

IV

Paddy – lentil / pea / fallow

No change. Preference should be given to medium duration paddy varieties.
yy
Management:

Adopt SRI paddy cultivation.
yy
Adopt zero or minimum tillage in case of lentil and pea.
yy
Use paddy transplant machine for timely quick sowing.
yy
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Mangan block of North Sikkim district, Sikkim
Soils of the Mangan block are grouped under four land
management units (LMUs) (Fig. 2.5.33) with different
constraints. The LMU wise managements are given
in table 2.5.24.

Fig. 2.5.33. LMU of Mangan block of
North Sikkim district, Sikkim

Table 2.5.24 Land management units of Mangan block of North Sikkim district, Sikkim
LMU

Description

Management

1

Very severe erosion Increase the vegetation in open place.
Tterrace farming
Land use option based on slope length and soil quality.
Soil erosion can be avoided by using land within its capability.

2

Gravelliness

Land can be classified based on potential.
Suitable cropping system and allied sector can able to adopt based on the land quality
and stoniness.

3

Strongly acidic

Addition of excess quantity of organic manures.
Adoption of acid loving plants and trees.

4

Shallow depth

Existing problem will solve, adopting adoptable land use system and better management.

Decision Support System for Agricultural Land Use
Planning
A submodule of the DSS was developed to estimate
the water storage in a river reach that will be available
at different time periods as surface water resources
or streamflow/flood routing (Fig. 2.5.34). Muskingum
Method, which is a simple and widely used method,
has been used for the streamflow routing. Streamflow
or flood routing is an integral component in any
hydrologic model and is the most important activity in
predicting flood stages and discharges as functions of
time and space along a river reach.
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Fig. 2.5.34. A snapshot of sub-module for
streamflow routing

Land Evaluation and Land Use Planning

Karanji Khurd Microwatershed,
Karnataka of Sujala III

Bidar

District,

The land suitability for various crops in the Karanji khurd
micro-watershed was analysed using information
collected from land resource inventory. The surface
soils are clayey and non-gravelly soils. About 71 per
cent area has soils that are slightly eroded (e1), 24
per cent are moderately eroded (e2) and 1 per cent
is severely eroded (e3). About 85 per cent area in the
micro-watershed is suitable for agriculture and 15 per

cent is not suitable for agriculture but well suited for
forestry, pasture. About 44 per cent of the area has
soils that are very high (>200mm/m) in available water
capacity, 18 per cent are medium (100-150 mm/m)
and about 33 per cent are low (50-100 mm/m) and
very low (<50 mm/m) available water holding capacity
(Table 2.5.25). The area under highly and moderately
suitable lands for the 19 agricultural and horticultural
crops in Karanji khurd micro-watershed are given
below which would help in preparation of a crop plan
for the micro-watershed.

Table 2.5.25. Land suitability for various crops in Karanji Khurd microwatershed
Crop

Suitability
Area in ha (%)
Highly suitable
(S1)

Moderately
suitable (S2)

197 (44)

82 (19)

Maize

-

Red gram

-

Sorghum

Crop

Suitability
Area in ha (%)
Highly suitable
(S1)

Moderately
suitable (S2)

Sapota

-

146 (33)

82 (19)

Jackfruit

66 (15)

79 (18)

279 (63)

Jamun

66 (15)

276 (62)

Sunflower

197 (44)

82 (18)

Musambi

-

343 (77)

Cotton

197 (44)

82 (18)

Lime

-

343 (77)

-

82 (18)

Cashew

3 (<1)

165 (37)

Soybean

241 (54)

39(9)

Custard apple

69 (16)

294 (66)

Bengal gram

Sugarcane

241 (54)

39(9)

Guava

-

146 (33)

Mango

-

78 (18)

Resource management domains (RMD) for land use
planning
Resource management domains (RMD) of Yavatmal
district were delineated for land use planning and
watershed management. For delineating RMD, data
detailed in Table 2.5.26 were used. Soil information
collected for 1009 soil profiles in the district (33
soil series, and 48 soil mapping units) contained
data on soil properties viz., available nitrogen (N),
Phophorous (P), Potash (K), DTPA extractable Fe,
Mn, Cu, Zn and chemical properties pH, EC, organic
carbon. Soil erosion was estimated using Revised
Universal Soil Loss Equation (RUSLE) proposed by
Renard et al., 1997 in GIS environment. Annual soil
loss was estimated from the combination of the six
factors contained in RUSLE: rainfall erosivity (R);
soil erodibility (K); slope length (L); slope steepness
(S); soil use and management (C); and support
practices (P).

Amla

66(15)

297 (67)

Tamarind

66(15)

276 (52)

Table 2.5.26: Data used for the study
Data type

Data source

Description

Soil

NBSS and LUP

1:50000 scale,
1009 profiles
– soil fertility,
water holding
capacity,
moisture
retention

Land Use Land
Cover, DEM

Landsat 8 Oli satellite
image
https://earthexplorer.
usgs.gov

Nov 2016 data

Rainfall and
other weather
parameters

http://maharain.
gov.in/ and Indian
Meteorological
Department

Monthly
rainfall

Reports , 2013
Socio economic http://www.
data
censusindia.gov.in and
reports of Yavatmal
dist.
Ground water

http://www.cgwb.gov.
in/

Report 2013
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All the aforesaid thematic maps were converted into
grid (raster format) and fuzzy overlay method was used
to classify harmonic units. The layers were multiplied
by equal weightage, and for each cell, the resulting
values were added together. Finally, the output image
was reclassified into 4 homogenous units (resource
management domains) using natural breaks (junks)
method. From the soil fertility (Fig. 2.5.35) graph, it is
noted that major parts (72%) of the district (8 blocks)
qualify as moderately fertile. Low fertility soils are
mainly confined to blocks (>20%) Kalamb, Ralegaon,
Arni, Yavatmal and Mahagaon. Block Babhulgaon
stands out as the one with maximum area in high
fertility category. All other blocks have mixed fertility
status.

be refined by implementing measures to recharge
ground water in irrigated blocks while farmers in less
irrigated area block but good or moderate potential
area could be encouraged to open new wells. Thus
financial resources could be utilized judiciously.
Watershed development structures in these blocks
could more specifically target ground water recharge.
In Umarkhed block sizeable area has ‘poor’ recharge
potential. Watershed development in such area
could target greater surface water storage. Spatial
mapping of recharge potential thus provided precision
information for better utilization of soils.
Table 2.5.28 Ground water potential in different
blocks of Yavatmal district
Category Poor (>50% area Moderate
/Factor
is low)
GWP

Pusad, Ghatanji
Yavatmal, Jhari
jamni, Umarkhed,
Kalamb, Kelapur

High

Mahagaon, Babhulgaon,
Maregaon, Wani, Ner
Digras, Arni,
Darwha,
Ralegaon

Fig. 2.5.35 Soil Fertility status of different blocks
in Yavatmal district

Ground water recharge potential (GWP) was
estimated using soil, geomorphology, slope, land use
land cover, topographical wetness index and drainage
density data (Fig. 2.5.36). Nearly half of the district
area (48%) has low ground water recharge potential.
About 38% area is in moderate potential class and
the remainder 14% has good recharge potential.
South west blocks (Umarkhed, Darwha, Pusad
and Mahagaon) of the district have relatively better
GWP. But Pusad and Mahagaon blocks also have
greater area in poor category. CGWB report (2013)
identified Darwha, Umarkhed and four other blocks
conducive for recharge. Our results established that
block Umarkhed and Darwha are indeed suitable for
ground water recharge but other blocks have limited
GWP. A difference in approach may also be causing
critical difference as soil information at larger scale
(1:50000) combined with other six other parameters
was used in GIS environment, while CGWB estimates
employ groundwater level fluctuation and specific
yield method. Block ‘Pusad’ has greater area (table
2.5.28) in poor category compared to all other blocks.
These findings are well corroborated by the irrigated
crop area data (Fig. 2.5.37). Umarkhed, Ghatanji, Arni
and Mahagaon in descending order are the blocks
with more irrigated area in the district. Blocks like
Ralegaon, Wani, Kalamb have unutilized potential
and thus watershed development program could
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Fig. 2.5.36 Ground water recharge potential map
of Yavatmal district
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Fig. 2.5.37 Irrigated area in different blocks of
Yavatmal district (2011-2016)

Land Evaluation and Land Use Planning

Run off calculations (Fig. 2.5.38) on the other hand
indicated that eastern blocks of the district have
higher potential. In the context of 800-900 mm annual
rainfall, more than 400 mm run off was regarded ‘high’.
The other two classes were defined as <300 mm and
300-400 to indicate low and medium run off potential
respectively. The Federal Government is currently
investing heavily to harvest rainwater in agriculture
watersheds of about 500-1000 ha. These findings

Fig. 2.5.38 Run off potential of Yavatmal district

could assist the administrators in funneling investment
through type of structures to be encouraged. Low
GWP blocks for example, need to invest more in
percolation tanks or other ground water recharge
structures/treatments for replenishing the ground
water. The structures in moderate or good recharge
potential area could focus on surface storage.

Socio economics
Number of cultivators was maximum in Pusad block
which is also reflected in poor average land holding
size (1.28 ha). Maregaon, Jhari Jamni and Ghatanji
are the blocks with relatively low population density
(63-105 persons per sq km) and moderate to average
land holdings (1.8-2.5 ha). Yavatmal block tops the
list of population living below poverty line, followed by
Kelapur and then Umarkhed. Pusad and Mahagaon
blocks in general have low run off, low ground water
recharge potential and high population density. Thus
the watershed development programmes in these
blocks could be modified to increase use of human
labour (to create employment) while it could be
mechanized in other blocks (Table 2.5.29).

Table 2.5.29. Socio-economic parameters of Yavatmal district
Block

Population density
(persons /km2)

No. of cultivators
(2011)

Land holding size
(ha)

BPL population
(%)

Pusad

241

34234

1.28

6.5

Mahagaon

163

27724

1.82

6.67

Jhari jamni

96

16466

1.83

5.52

Umarkhed

189

31648

1.87

7.66

Ghatanji

105

21718

1.96

5.83

Kelapur

163

17797

2.28

8.21

Kalamb

124

12538

2.36

6.16

Wani

183

26748

2.37

3.91

Maregaon

63

13732

2.48

4.19

Arni

182

19786

2.62

7.04

Yavatmal

327

15921

2.63

11.01

Darwha

184

19301

2.63

5.75

Digras

119

13103

2.66

2.8

Ner

140

11741

2.75

5.96

Ralegaon

137

15216

2.88

6.87

Babhulgaon

161

9033

4.16

5.92
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Fig. 2.5.39 RMD map of Yavatmal district

After analyzing soil, water and socio-economic
information, the final RMD map was derived. The
RMD map divides the district into four groups (fig.
2.5.39). Group 1 indicates the poorly endowed region
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with most constraints. The hierarchical progression to
Group 4 follows the increased endowments in RMD.
The south-west part of the district is mostly in RMD 1.
Pusad, Umarkhed and Mahagaon blocks have only
about 20% high resources area. Thus the state focus
on irrigation development in these parts appears
justified. Better soils (high fertility), higher GWP, less
fragmentation/greater land holdings (lowest number
of cultivators) fuse together to make Babhulgaon
the best endowed block which is validated by its
categorization in “Good” socio-economic group. In
this predominantly rainfed agriculture area, the state
apparatus, using the RMD map can make policy
decisions about managing resources (soil fertility, crop
management, water resources development) in the
context of socio-economics. This analysis supports,
and bridges across, two major levels– the level of
policymakers and resource managers, and the level
of the community and resource-users (farmers).

2.6

IT ENABLED
EXTENSION PROGRAMME

Design and Development of Land Resource
Information System and NBSS Geoportal
for Geospatial Database Management and
Dissemination
NBSS BHOOMI Geoportal has been hosted on public
domain for data visualization as a web map services
(WMS). Copyright has been obtained for design and
development of NBSS BHOOMI Geoportal. About
240 benchmark points along with the attributes and
soil fertility datasets for two blocks have also been
uploaded (Fig.2.6.1). About 2 lakh point data has
been processed to develop soil organic carbon map
of India. Soil data on 1:10k has been processed for
37-blocks across India and uploaded. Soils data of
1:1M &1:250K have for dominant & sub-dominant
soils with their properties and have been uploaded
in the Geoportal. LMU data for 21-blocks have been
processed and uploaded with management options.
Land use models of Gosaba, Mysore (Karnataka),
West Bengal, Warud (Maharashtra) have been
processed and uploaded. Eight Digital Assistants
have been processed and uploaded. Under ERP,
Scientists bio-data has been processed and uploaded.
Spatial query tools have been generated for querying
spatial and non-spatial databases. Visitors Count in
portal using cluster maps shows how many visitors
visited the portal periodically.

Fig. 2.6.1. Soil fertility data and Organic carbon map of India
processed and uploaded in BHOOMI Geoportal

ICAR Research Data Repository for Knowledge
Management (KRISHI)
The revised spatial datasets received from ICARNIVEDI, Bengaluru, and thematic maps for 13 livestock
diseases outbreaks in India have been processed
and provided to KRISHI Geoportal. The flood affected
areas and salt affected soils of India have been
processed for KRISHI Geoportal. The publications
of ICAR institutes have been updated in KRISHI
Geoportal. Draft guidelines for quality research data
acquisition from different ICAR institutes have been

Fig. 2.6.2. Flood affected areas of India available
on KRISHI Geoportal
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prepared. Two days (March 26-27, 2018) workshop
on ‘Geospatial Applications in Data Enrichment of
ICAR KRISHI Geoportal” was organized at ICARNBSS&LUP, Nagpur to showcase the functionalities
and also workout the modalities to enrich the data
content of KRISHI Geoportal. The processed flood
affected areas of India for KRISHI Geoportal is shown
in fig.2.6.2.

planning. It is also equipped with two Add on Modules
that would generate soil health card information and
suggested land use plan for the state. This App will
benefit the Goan farmers, state govt. planners and
executors. The App will be updated at regular intervals
based on the technological developments as well as
user’s feedback. This indeed will be the part of Digital
India platform.

LRIS Goa: an android based mobile GIS application

This App can be downloaded from the Google play
store at free of cost: (https://play.google.com/store/
apps/details?id=com.goalris) fig. 2.6.5. Copyright
diary No. 1341/2018-CO/SW

An android based mobile GIS application on Land
Resource Information of Goa (LRIS Goa) has been
developed for use of the stakeholders. The App was
launched by the Hon’ble Chief Minister of Goa Shri.
Manohar Parrikar in the presence of State Agriculture
Minister, Water Resource Minister and Secretary of
Agriculture on the World Soil Day (Fig.2.6.3). The App
is capable of visualizing, disseminating, sharing and
data mining of the land resources in a digital manner. It
derives information from the Bhoomi Geoportal (http://
nbsslup.in bhoomi; https://ncog.gov.in/SIS) and stores
information on land resources of the state for their
easy access by users for agricultural development.
The LRIS of Goa has information on: Administrative
layers (State Boundary, District Boundary, Taluka
Boundary, Panchayat Boundary); Landscape ecology
units; soil resources; fallow lands; Command area,
Drainage system, Other reference layers and existing
and proposed soil & water conservation measures.
The novelty of the App is that the client user can view
and quarry the information at plot/cadastral number
basis; thereby reaching out to the farmers in a more
realistic manner (Fig. 2.6.4). The App can locate the
user’s location on hierarchical drop down selection
basis or else the GPS enabled location tracking. The
real time GPS based tracking allows the user to collect
information while on the go. This also contains quarry
module which allows users (especially planners)
to interact and generate dataset for better land use

Fig. 2.6.4. Work flow chart of LRIS Goa android application

Fig. 2.6.5 Screenshots of LRIS app

Potential Crop Zone (PCZ) Mapper
Fig. 2.6.3. Release of LRIS app by Shri. Manohar Parrikar,
Hon’ble Chief Minister of Goa
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An android based mobile application titled Potential
Crop Zone (PCZ) Mapper has been developed. The
App derives information from the Bhoomi Geo-portal

IT Enabled Extension Programme

(http://nbsslup.in bhoomi; https://ncog.gov.in/SIS)
and facilitates easy visualization, dissemination and
sharing of database on crop suitability and potential
crop zone of the country. PCZ mapper displays crop
suitability in four categories i.e. S1 (highly suitable),
S2 (moderately suitable), S3 (marginally suitable)
and N (unsuitable). The suitability assessment
programming is purely based on edaphic and
climatological variables including rainfall and length
of growing period. Further PCZ Mapper displays
potential areas in terms HP (Highly potential), MP
(Moderately potential), MgP (Marginally potential) and
LP (Low potential) for different crop accounting the
site specific crop suitability, long term acreage and
yield of the crop defined as Relative Spread Index
(RSI) and Relative Yield Index (RYI).
User clients can also view the related information

This App can be downloaded from the Google play
store at free of cost:
(https://play.google.com/store/apps/details?id=com.
pczmapper)
(copyright diary No. 595/2018-CO/SW)
Research Team for PCZ Mapper : Dr. S.K. Singh, Dr.
V. Ramamurthy, Dr. S. Chattaraj, Mr. V. Thakare, Dr.
N.G. Patil and Dr. R.P. Yadav

GIS Based Digital Library for the Land Resources
of Sujala III Watershed Development Project (Sub
Project of Sujala III)
Digital data base of 90 watersheds was created and
prepared atlases with thematic maps for depth,
land capability class (LCC), slope, texture, erosion,

Fig. 2.6.6. Screenshots of Potential Crop Zone (PCZ) Mapper

like soil region, physiography, sub physiography,
landform, land management units etc. by clicking the
area of interest. The App can locate the user’s location
on hierarchical drop down selection basis or else. The
GPS enabled location tracking is also inbuilt in the
App. The real time GPS based tracking allows the
user to collect information while on the go. The App
works both in English and Hindi version. The App will
benefit the farmers, planners, executors, researchers
and other stakeholders. This will be very useful
in transfer of technology from lab to land through
application of right technology in well-defined land
management unit. The App will be updated at regular
intervals based on the technological developments as
well as user’s feedback. This indeed will be the part of
Digital India platform. Some components of the App
are displayed below (Fig. 2.6.6).

gravelliness, available water holding capacity,
fertility status, current land use, water resources and
suitability maps for different horticultural, cereals
and floricultural crops. Digital Library software for

Fig. 2.6.7. Computer showing all the properties
of selected land parcel
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watershed management being developed using visual
Studio.NET was updated with new user interface (Fig.
2.6.7) to show the survey no. wise LRI details of the
selected land parcel. Added new software modules for
soil health card generation (Fig. 2.6.8) and soil based
fertilizer recommendation (Fig. 2.6.9). The digital
library software was installed at District Agriculture
Training Centre (DATC), Mysore and Bijapur to
familiarize the use of the software by Agriculture and
watershed development department staff.

and high status using the nutrient ratings. The
recommended dose of fertilizers (RDF) for particular
crop can be modified according to the fertility status
level. The modification in recommended dose of
fertilizer (RDF) was done as per package of practices
(GKVK, Bangalore, Packages of Practices, 2013) as
125% RDF for low status of soil nutrient, 100% RDF
for medium status of soil nutrient and 75% of RDF for
high status of soil nutrient. Based on the modified RDF
for particular crop such as ragi (Eleusine coracana),
maize (Z. mays), horse gram (Macrotyloma uniflorum),
coconut (Cocos nucifera), and arecanut (Areca
catechu) etc. to the specific survey number, the
fertilizer doses for different fertilizer combinations like
fertilizer formulation I- DAP: Urea: MOP and fertilizer
formulation II-17:17:17, Complex: Urea: MOP are
calculated.

Land Resource Inventory of Adopted Villages under
Farmers First Project of ICAR-IIHR to Enhance
Knowledge for Holistic Village Development
Fig. 2.6.8. Computer screen showing the soil health
card for the selected land parcel

The soil survey work was carried out in Heramgere
and Hosadurga villages and collected 200 soil surface
samples at grid (250m) intervals to assess the fertility
status. Nearly 2500 Soil health cards have been
generated for Hosadurga and Heramgere village
farmers (Fig. 2.6.10).

Fig. 2.6.9. Soil based fertilizer recommendation

Soil based Fertilizer recommendation module:
To give survey number wise soil based fertilizer
recommendation, the available nitrogen, phosphorus
and potassium status are classified as low, medium
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Fig. 2.6.10. Soil health card on soil tested sample

3

Research
Programme

Institute Projects (Ongoing)
Inventorying Natural Resources
Land Resource Inventory at 1:10000 scale for
agricultural land use planning using geo-spatial
techniques

yyNeedamangalam Block, Thiruvarur District, Tamil
Nadu

yyRayachoti block, YSR Kadappa district, Andhra
Pradesh

yyPalani Block of Dindigul District, Tamil Nadu
yyKaveripattanam block, Krishnagiri district, Tamil
Nadu

yyJagdevpur block, Medak district, Telangana
yyAdopted villages under Farmers First Project of
ICAR-IIHR to enhance knowledge for holistic
village development

yyLand resources inventory of selected watersheds
of Sujala III project -Karnataka

yyNagrota Bagwan block of

Kangra district,

Himachal Pradesh

yyOdhan block of Sirsa district, Haryana
yyRajpura block of Patiala district, Punjab
yyLahul block of Lahul & Spiti district, Himachal
Pradesh

yyPangi block of Chamba district, Himachal Pradesh
yyBaragaon block of Varanasi district, Uttar Pradesh
yyChamba block of Tehri Garhwal district,
Uttarakhand

yyBhimtal block, Nainital district, Uttarakhand
yyDhanpatganj block of Sultanpur district, Uttar
Pradesh

yyJagner block of Agra district, Uttar Pradesh
yyLeh block, Leh (Ladakh) district, Jammu &
Kashmir

yyBalrampur block of Gonda district, Uttar Pradesh
yyMuskara block of Hamirpur district, Uttar Pradesh
yyKakodonga block of Golaghat district, Assam
yyBishalgarh block of Sepahijala district, Tripura

yyCharilam block of Sepahijala district, Tripura
yyNalchar block of Sepahijala district, Tripura
yyMangan block of North Sikkim district, Sikkim
yyChakchaka block of Barpeta district, Assam
yyKolasib district, Mizoram
yyThadlaskein block of West Jaintia Hills district,
Meghalaya

yyMajuli district, Assam
yyBorio block, Sahibganj district, Jharkhand
yyDumka block of Dumka district, Jharkhand
yyPiprakothi block, East Champaran district, Bihar
yyMotihari block, East Champaran district, Bihar
yyTangi block, Khurda district, Odisha
yyBaisi block, Purnea district, Bihar
yyMaynaguri block, Jalpaiguri district, West Bengal
yyChakia block, East Champaran district, Bihar
yyKatkamdag block, Hazaribagh district, Jharkhand
yySantipur block, Nadia district, West Bengal
yyFatehgarh block, Jaisalmer district, Rajasthan
yyBikaner tehsil, Bikaner district, Rajasthan
yyAnupgarh taluka, Sriganganagar district,
Rajasthan

yySriganganagar block, Sriganganagar district,
Rajasthan

yySuratgarh block, Sriganganagar district, Rajasthan
yyRawatsar block, Hanumangarh district, Rajasthan
yyNeem Ka Thana block, Sikar district, Rajasthan
yyLRI (1:10000 scale) of Gujarat – A step towards
enhancing agricultural productivity and transfer of
technology

yyBharuch block, Bharuch district, Gujarat
yyJambusar block, Bharuch district, Gujarat
yyAmod block, Bharuch district, Gujarat
yyVagra block, Bharuch district, Gujarat
yyJhagadia block, Bharuch district, Gujarat
yyHansot block, Bharuch district, Gujarat
yyValia block, Bharuch district, Gujarat
yyOlpad block, Surat district, Gujarat
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yyMangrol block, Surat district, Gujarat
yyKamrej block, Surat district, Gujarat
yyMandvi block, Surat district, Gujarat
yyChorasi block, Surat district, Gujarat
yyPalsana block, Surat district, Gujarat
yyBardoli block, Surat district, Gujarat
yyNavsari block, Navsari district, Gujarat
yyVansda block, Navsari district, Gujarat
yyKhergam block, Navsari district, Gujarat
yyValsad block, Valsad district, Gujarat
yyVapi block, Valsad district, Gujarat
yyUmargam block, Valsad district, Gujarat
yyPardi block, Valsad district, Gujarat
yyDharampur block, Valsad district, Gujarat
yyAhwa, Subir and Waghai blocks, Dangs district,
Gujarat

Soil Correlation

yyCorrelation of soil series of India
Land Evaluation for Land Use Planning

yyEvolving criteria for drainage line treatments
design
yyManagement of natural resources and climate risk

for environmentally sustainable land use planning
– a case study of Rajpura Block, Punjab

yyAgricultural Land Use Planning in the western

Himalayan regions of India using Land Resource
Inventory database on 1:10000 Scale- A case
study of Nagrota Bagwan Block of Kangra District
in Himachal Pradesh

yyAgricultural land use planning using land

resources inventory Baragaon district Varanasi
(Utter Pradesh) database on 1:10000 scales.

yyPrime agricultural land and their spatial distribution
in West Bengal

yyKultali block, South 24 –Paraganas district, West
Bengal

yyVisual signs of biophysical indicators for
assessing the status of degradation in dry lands
of Pulivendula tehsil, Kadappa district, Andhra
Pradesh.

yyLand use effect on soil carbon stock and soil
quality

yyRajnagar block, Bibhum district, West Bengal
yyNeem Ka Thana, block, Sikar district, Rajasthan
yySonagachhi village, Baruipur block, South 24Paraganas, West Bengal.
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Tribal Sub Plan (TSP) Programme

yyLivelihood improvement of Tribal Communities in
selected Hamlets of H.D. Kote, Mysore through
integrated land use planning.

yyImproving livelihood through integrated natural
resource management in Chanawada watershed,
Girwa tehsil, Udaipur district

yySoil and water management strategies for

enhancing agricultural productivity in a cluster of
tribal villages in Warud tehsil, Amravati district,
Maharashtra.

yyLand use options for enhancing productivity and

improving livelihood in Bali islands of Sundarban,
West Bengal

Human Resource Development

yyHuman Resource Development in Post Graduate

Education and Research in Land Resource
Management (LRM), PDKV, Akola and ICARNBSS&LUP, Nagpur - collaborative project

Institute Projects (Completed)

yyLand resource inventory of Bukkarayasamudrum

mandal of Anantpur district, Andhra Pradesh on
1:10000 scale for optimal agricultural land use
planning using Geospetial techniques.

yyLand resource inventory of Kangayam block of

Tiruppur district, Tamil Nadu on 1:10000 scale
for optimal agricultural land use planning using
Geospetial techniques.

yyLand resource inventory of Jhum intensified areas
of Mokokchung district, Nagaland

yyLand resource inventory of NICRA village (Pata
Meghpur) in Jamnagar district, Gujarat

yyLand resource inventory of Desharpan block,
Purba Medinipur district, West Bengal at 1:10000
scale for optimal agricultural land use planning
using Geospetial techniques.

Externally Funded Projects (Ongoing)

Land Resource Inventory

yyLand resource inventory of selected micro-

watersheds in seven backward districts
of Karnataka under Sujala-III watershed
development project (Karnataka Watershed
Projects-III)

yyCharacterization and Mapping of Land Resources

of Goa in Reference to Cultivated and Fallow
Land Use Systems - A Step Towards Enhancing
Agricultural Productivity

Research Programme

yyLand resource inventory of Chilkur, Huzurnagar,
Garedapalli blocks of NSLC command area in
Suryapet district of Telangana State on 1:10000
scale for optimal agricultural land use planning
using geospatial techniques

Remote Sensing and GIS Applications

yyGIS based Digital Library (DL) for the Land
resources of Sujala III watershed development
project

yyHyperspectral remote sensing in characterization

and mapping of red and associated soils of
Southern India

yyICAR KRISHI Geoportal-Experts Knowledge

based Resources Information Systems Hub for
Innovations in Agriculture (ICAR Research Data
Repository for Knowledge Management)

yyMapping and Assessment of land degradation

project of IISC, Bangalore and INRA, France)

yyAssessment of environmental and economic input
of the new agricultural policy of Karnataka in land
use, land productivity and rural livelihood (DST)

yyBridging the production gaps in potential districts
of sunflower and sesame through dynamic
technology transfer

yyEconomic land evaluation of Bukkarayasamudrum
mandal for groundnut crop

yyEnhancing economic viability of coconut based
land use systems for land use planning of Kerala

yyLand suitability mapping for optimum crop plan

based on food security requirements of Karnataka
(Karnataka Agricultural Price Commission
(KAPC), Government of Karnataka)

yySocio economic evaluation of agricultural land
use in India- Phase-I

in major ecosystems of India using geospatial
technologies (ICAR Extramural Research
Projects)

yyDrainage line treatments – Sujala III Project
yyKaranji Khurd Microwatershed, Bidar district,

yyLandform and land use/land cover mapping of

yyBilalgodu watershed, Chikkamagaluru district,

some selected blocks of Eastern and NorthEastern India at 1:10000 scale.

Basic Pedological Research

yyGeneration and modeling of carbon datasets in
different agro-ecosystems for climate resilient
agricultural planning (NICRA)

yyInfluence of organic and inorganic carbon
sequestration on soil and land quality in selected
benchmark spots of India (DST-IS-STAC)

yySoil quality assessment and developing indices

for major soil and production regions of India
(ICAR Extramural Research Projects)

yyDesertification vulnerability index
yySoil Carbon Sequestration Potential

in
Preservation Plots in Wet Evergreen and Moist
Deciduous Forests in Central Western Ghats of
Karnataka

Land Evaluation and Land Use Planning

yyAdoption of irrigated agriculture to climate change
(ATCHA) (partnering with ongoing International

Karnataka of Sujala III
Karnataka

yyElamdesam block, Idukki district, Kerala
yyIdentification and delineation of Land Management
Units (LMUs) in the country

yyManagement of Marihal bamboo (Dendrocalamus

stocksii (Munro) and Dendrocalamus strictus
in agroforestry and block plantations (ICFRE,
Dehradun)

Externally Funded Projects (Completed)
yyCharacterization of mulberry growing soils for

nutrient management in selected seri-villages
of Golaghat district, Assam (Central Silk Board
sponsored project)

yyDesertification status mapping of India (2nd Cycle)
yyLand Resource Inventory in Sujala III watersheds
of Chikmagalur district, Karnataka

yyLand resource inventory of Ri-Bhoi district

(Umsning, Umling and Jirag blocks), Meghalaya
on 1:10000 scale for agricultural land use planning
using geospatial technique.
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Kalaiselvi. B, Sathya, S. and Chandrakala, M. 2017. Soil
Acidity- A Potential Threat for Soil Productivity. Indian
farmer- A monthly magazine, 4(7):514-518.
Kharbikar, H.L., Naitam, R.K. , Nirmal Kumar and Patil, V.P.
2016 & 2017. Bhartiya Krishi main Bijotpadan ka Arthik
tatha Samajik Mahattwa. Mrida Darpan. pp.35-37.
Meena K., Sharma, R.P., Srivatava, R. and Kumari, A.R.
2017. Antarvarti faslonutpadan se len: Doguna fayada.
Kheti, January 2018, ICAR, New Delhi, pp. 70-72.
Meena, B.P., Shirale, A.O. and Naitam, R.K. 2016 & 2017.
Vermi Compost Banane ki Vidhi awam Mahattwa. Mrida
Darpan. pp.65-66.
Meena, Chandra Prakash, Meena, Rameshi and Meena,
Rajesh Kumar 2018. Gunda ki kheti. Mrida Darpan
Sayuktanak (2016-17), 52-53.
Meena, Chandra Prakash, Meena, Rameshi and Meena,
Rajesh Kumar 2018. Kisano ki aay badane hetu Pyaaaj
ki unnat kheti. Mrida Darpan Sayuktanak (2016-17), 6364.
Meena, Chandra Prakash, Meena, Rameshi and Meena,
Rajesh Kumar 2018. Kisano ki aay badane hetu
Tamatar ki unnat kheti. Mrida Darpan Sayuktanak
(2016-17), 69-71.
Meena, Chandra Prakash, Meena, Rameshi and Meena,
Rajesh Kumar 2018. Baingan ki kheti. Mrida Darpan
Sayuktanak (2016-17), 76-77.
Meena, Chandra Prakash, Meena, Rameshi and Meena,
Rajesh Kumar. 2018. Gobhi-vargiye sabijiyon ki unnat
kheti. Mrida Darpan Sayuktanak (2016-17), 42-44.
Meena, R.L. 2017. Mitti Sanrankshan se hi aay suraksha.
Haldar Times – Saptahik Samachar Patra, December,
p.02.
Meena, R.L., Meena, Satya Narayan, Singh, Raghveer
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and Meena, Rajesh Kumar 2017. Tikau kheti ke liye
vermicomposting taknik. Rajasthani Kheti (December
2017), 18-20.
Meena, R.L., Meena, Satyanarayan and Singh, Raghuveer.
2017. Bijiy masalon wali fasalo ke liye uttam bij utpadan
taknik. Krishi Kiran, December, 4:29-34.
Meena, R.L., Moharana, P.C., Sunil Kumar, Nogiya,
Mahaveer, Singh, Raghuveer, Singh, R.S. and Singh,
S.K. 2018. Agricultural Land Use Planning for Integrated
Farm Planning and Sustainable Agriculture: A Concept.
Marumegh (Kissan E - Patrika). 3(1):28-30.
Meena, R.L., Sunil Kumar, Meena, Satyanarayan, Singh,
Raghuveer and Meena, Rajesh Kumar. 2017. Tikau
kheti hetu warmi compost taknik. Rajasthan Kheti,
December, p.18-20.
Meena, Satyanarayan, Meena, R.L. and Singh, Raghuveer.
2017. Masala prasanskaran evam mulya sanvardhan.
Krishak Bharti. December, p. 19-20.
Mohd. Arif, Ashok Kumar and Kadam, S.S. 2017. Mineral
nutrition for plant health. Rashtriya Krishi 12(1):61-64.
Mohd. Arif, Kadam, S.S. and Ashok Kumar 2017. Khejri-A
boon for goat rearing in arid and semi-arid regions of
Rajasthan Rashtriya Krishi 12(2):155-156.
Nagdev, R., Kumar, Ashok, Yadav, R.P., and Singh. S.K.
2017. Jaivik kheti mein varmikampost ki upyogita.
Mrida Darpan 2016-17, sanyuktank, 12-13:17-18.
Nagdev, R., Mahapatra, S.K. and Yadav, R.P. 2017. Fasal
Avshesh Ne Jalaye: Paryavaran Bachayein. Dharti
2016-17, sanyuktank 20-21:7-8.
Nagdev, Ritu, 2017. Heavy metal pollutants their toxicity
and remedial measures Society for Attaining Vibrant
Earth (SAVE), (1):5-6.
Nagdev, Ritu, Fagodiya, Ram Kishor, Meena, R.K., Surya,
Jaya N. and Yadav, R.P. 2017. Mrida Apardan Evam
Sanrakshan Mein Krishi ki Bhoomika. Mrida Darpan
2016-17, sanyuktank, 12-13:8-10.
Narayan Lal, Sahu, Nisha and Barcchiya, Jayshri 2017.
Honey Bees: A Model Insect in Horticultural Crop
Production Innovative Farming 2(1):72-76.
Pradip Kumar, Singh, Raghuveer, Sandip Kumar and
Meena, R.L. 2017. Desi Kapas ki wapsi – Bharatiya
paridrishya. Krishi Kiran. December, 4:43-46.
Ray, P., Sharma, G.K., Bandyopadhyay, S., Ramachandran,
S., Jena, R.K. and Singh, S.K. 2018. Agricultural land
use planning- an effective means of enhancing tribal
farmers’ income in Asom. Indian Farming, 68(1):88-90.
Reza, S.K., Nayak, D.C., Mukherjee, S., Chattopadhyay,
T. and Singh, S.K. 2017. Land resources inventory for
alternative land use options in Kadwa block, Katihar
district, Bihar. Popular Kheti, 5(1):132-137.
Sahu, N. and Narayan Lal 2017. Green Manure: A boon to
Soil Health. Mrida Darpan.12&13:40-41.
Sharma R.P., Chattaraj S., Daripa A., Naitam R., Vasu D.
and Singh S.K. 2018. GIS Techniques for developing
soil health cards (SHCs). e-Publication: ICARNBSS&LUP Technologies. https://www.nbsslup.in/
assets/uploads/clinks/GISTechniquesforDevelopingSoi
lHealthCards(SHCs).pdf
Sharma, R.P., Chattaraj, S., Daripa, A., Naitam, R.,
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Vasu, D. and Singh, S.K. 2018. GIS Techniques for
Developing Soil Health Cards (SHCs). e-Publication:
ICAR-NBSS&LUP.
Sharma, S.S., Rao, S.S., Singh, R.S. and Singh, S.K. 2017.
Rajasthan me jira utpadan – dasha evam disha. Kheti,
9:11-18.
Shinogi, K.C., Meena, B.P., Shirale, A.O. , Rashmi, I., Naitam,
R.K. and Nirmal Kumar. 2016 & 2017. Kechua Khad:
Fasalo ke liye Utkrustha Aahar. Mrida Darpan. pp.60-62
Singh, S.K. 2017. Land Resource Inventory (1:10000
scale) towards Land Use Planning for Arresting Land
Degradation, Combating Climate Change and Ensuring
Food Security. The 3rd Dr. S.N. Saxena Memorial
Lecture, Journal of Indian Society of Soil Science, 64
(Supplement) : S145-S160.
Srinivasan, R.; Singh, S.K., Nayak, D.C. and Reza S.K.
2016. Landform Soils Relationship in Coastal Odisha
- Major Problems and Management. Popular Kheti,
4(2):44-47.
Vikas, Meena, Rajesh Kumar, Surya, Jaya N., Fagodiya,
Ram Kishore and Yadav, R.P. 2018. Sudur sanvedhan
taknik tatha bhogolik suchana pranali ka mrida
sarvekshan me mahtav. Mrida Darpan Saykutanak
(2016-17), 24-27.
Vikas, Meena, Rajesh Kumar, Surya, Jaya N., Mahapatra,
S.K. and Yadav, R.P. 2018. Lahul-Spiti: Ek parichay.
Mrida Darpan Sayuktanak (2016-17), 4-7.

Abstract Published
Deb Roy, P., Jena, R.K., Ray, P., Ramachandran, S.,
Bandyopadhyay, S., Singh, S.K. and Ray, S.K. 2017.
Vertical distribution of cationic micronutrients across
landscapes in Ultisols of Meghalaya. Abstract published
in the National Seminar on “Nutrients and pollutants
in soil-plant-animal-human continuum for sustaining
soil, food and nutritional security-way forward” held at
BCKV, Kalyani, West Bengal during 9-10th June, 2017.
Ray, P., Bandyopadhyay, S., Jena, R.K., Ramachandran,
S., Deb Roy, P., Sharma, G.K., Singh, S.K. and Ray,
S.K. 2017. Pedological Significance of Jhuming.
Abstract published in the Annual Convention of the
Indian Society of Soil Science (ISSS) held at Amity
University, Kolkata from 11-14th December, 2017.
Reza, S.K., Ray, P., Ramachandran, S., Bandyopadhyay,
S. and Mukhopadhyay, S. 2017. Vertical distribution
of soil organic carbon density in relation to land use
systems in humid subtropical Northeastern India.
Abstract published in the Annual Convention of the
Indian Society of Soil Science (ISSS) held at Amity
University, Kolkata from 11-14th December, 2017.

Reports / Bulletins / Project Reports
Ashok Kumar, Mahapatra, S.K., Tarsem Lal, Sidhu, G.S.,
Yadav, R.P., Singh, S.K. and Sarkar, Dipak. 2017.
Alternate Land Use Options for Upper Indo-Gangetic
Plain region towards Sustainable Crop Production and
Livelihood Security- A Case Study of Chhata Tehsil of
Mathura District in Uttar Pradesh. Technical Bulletin
No.1103.

Publications
Chattaraj, S., Srivastava, R., ObiReddy, G.P., Kumar, N.,
Daripa A., Giri, J.D. and Singh, S.K. 2017. Project
report on “Digital Soil Mapping using digital terrain
analysis and multispectral remote sensing data- a
pilot study in Tandulwani watershed of Nagpur district,
Maharashtra”.
Chattopadhyay, T., Srinivasan, R., Mukhopadhyay, S.,
Nayak, D.C., Das, T.H and Singh, S.K. 2017. Land
resource inventory of Ramnagar-I block, Purba
Medinipur, West Bengal at 1:10000 scale for agricultural
land use planning using geospatial technique, NBSS
Publ. 1100, ICAR-NBSS&LUP, Nagpur, Maharashtra,
pp.1-49.
Chinchmalatpure, Anil, Sethi, Madhirima, Parween Kumar,
Meena, Murli Dhar, Sidhu, G.S., Surya, Jaya N.,
Khurana, M.L., Sita Ram, Jagra, Sunil, Yadav, Anil and
Yadav, R.K. 2017. Assessment and mapping of salt
affected soils using remote sensing and gis in southern
district of Haryana state, Tech Bulletin, ICAR-CSSRI/
Karnal/ 2016/1.
Dharumarajan, S. et al. 2017. Land Resource Inventory
of Bukkarayasamudrum mandal of Anantapur
district, Andhra Pradesh on 1:10000 scale for optimal
agricultural land use planning using geospatial
techniques. NBSS&LUP, Technical Bulletin No. 1105.
G.P. Obi Reddy, T.K. Sen and S.K. Singh 2017.
Training Manual on “Advanced Remote Sensing
and GIS applications on Integrated Land Resource
Management”, p. 266.
Gangopadhyay, S.K, Mukhopadhyay, S., Reza, S.K.,
Nayak, D.C. and Singh, S.K. 2018. Land resource
inventory of Deshapran block, Purba Medinipur district,
West Bengal at 1:10,000 scale for agricultural land
use planning using geospatial technique, NBSS Publ.
No.1110, ICAR-NBSS&LUP, Nagpur, Maharashtra, pp.
1-47.
K.M. Nair, K. S. Anilkumar, M.V. D’Souza, Y. Raghuramulu,
Rajendra Hegde and S. K. Singh 2016. Fertility of
coffee growing soils – A report, pp 48.
Lalitha, M., K.S. Anil Kumar, S. Dharumarajan, B. Kalaiselvi,
R. Vasundhara, S. Srinivas, S.P. Maske, S.C. Ramesh
Kumar, Rajendra Hegde, S. Thayalan and S.K. Singh.
2017. Land Resource Inventory in Kangayam block
of Tiruppur district, Tamil Nadu for optimal agricultural
land use planning using Geo-spatial techniques.
NBSS&LUP Tech. Bull. 1108. p.103.
Meena, R.L., Verma, T. P., and Singh, R. S. 2017. Agricultural
Land Use Planning of Porbandar Taluka, Porbandar
District Using Land Resource Inventory Database on
1:10000. NBSS Publ., NBSS&LUP, Nagpur.
Rajendra Hegde, 2018. Land Resources Information
for enhancing efficiency and sustainability of FPOs
in Karnataka. In “Farmer organizations: status and
prospects” Ed. S. Ayyappan, Letha Devi and Srinath
Dixit, Satish Serial Publishing House, Delhi, pp. 165.
Rajendra Hegde, 2018. Land Resources Information
for enhancing efficiency and sustainability of FPOs
in Karnataka. In “Farmer organizations: status and
prospects” edited by S. Ayyappan, Letha Devi and
Srinath Dixit, Satish serial publishing house Delhi P.P.

165.
Ram, Jagat, Gopal, Ram, Obi Reddy, G.P., Yadav, R.P.,
Sarkar, Dipak and Singh, S.K. 2017. Soil Resource
Mapping of Moradabad district, U.P. for Land Use
Planning. Report has been resubmitted and sent to
the Director, ICAR-NBSS & LUP, Nagpur, NBSS Publ.
No.1102, ICAR-NBSS&LUP, Nagpur, Maharashtra.
Ramesh Kumar, S.C., Rajendra Hegde, B. P. Bhaskar V.
Ramamurhty, S.Srinivas, and S.K Singh. 2017. Land
Suitability Mapping for Optimum Crop Plan based on
Food Security Requirement of Karnataka”. ICARNBSS&LUP Publ 01. Final report submitted to the
Chairman, Karnataka Agricultural Price Commission.
Research in Land Use Planning (2014-17). Ed. Drs.
S.K.Singh, S. Chatterji, S.Chattaraj, N.G.Patil and
T.K.Sen. NBSS Pub. No. 174, ICAR-NBSS & LUP,
Nagpur p.41
Sahoo, A.K., Banerjee, T., Nayak, D.C., Sarkar, Dipak,
Chaturvedi, Arun and Singh, S.K. 2017. “District land
use planning, Nadia, West Bengal” NBSS Publ. No.
1104, ICAR-NBSS&LUP, Nagpur, Maharashtra, pp.
1-114.
Sahu, N., Vasu, D., Sahu, A., Lal, N., Singh, S.K. 2017.
Strength of microbes in nutrient cycling: A key to
soil health. In: Agriculturally Important Microbes for
Sustainable Agriculture. Eds Meena R.S. et al. Vol. II:
69-86.
Sharma R.P. and Singh S.K. 2017. Krishkon ke liye mrida
swasthya card avashyak kyon. NBSS Extension
Bulletin No. 01/2017, pp1-8.
Sharma R.P., Singh S.K. and Marathe R. 2017. Mrida
Arogya patrika va upyogita. NBSS Extension Bulletin
No. 02/2017, pp1-8.
Sharma, R.P., Verma, T.P., Singh, R.S., Akbari, K.N. and
Sutaria, G.S. 2017. Soil application of weathered basalt
in groundnut production for management of Vertisols.
In Sustainable Farming and Soil Health Management
(Ed.Sanjay Arora and Suraj Bhan). Soil Conservation
Society of India, New Delhi pp 374.
Singh S.K., Sharma R.P., Nirmal Kumar, Karthikeyan K.,
Naitam R.K., Obireddy, G.P., and Ramamurthy V.
2018. “Land Resource Inventory for a part of Nagarjuna
Sagar Left Canal Command Area (NSLC) in Suryapet
District of Telangana State”. NBSS Publ. No. 1111,
NBSS&LUP, Nagpur, pp.1-70.
Singh, D.V., Ghosh, B.N., Mandal, D.V., Ranjan, Rajeev,
Avasthe, R.K., Trisha, Roy and Singh, Gambhir
2017. Technical resource book on Soil Management
for Controlling Land Degradation, Soil Science and
Agronomy Division, ICAR-IISWC, Dehradun, India,
188p.
Singh, S.K. Ramamurthy, V., Chattaraj, S., Srinivas, S.,
Rajendra Hegde and Chatterji, S. 2017. Extent and
distribution of fallow lands in Goa. NBSS Publ. No.173,
p.264.
Singh, S.P., Gopal, Ram, Ram, Dhankar, R.P., Verma,
T.P., Yadav, R.P. and Singh, S.K. 2017. Soil Resource
Mapping of Meerut district, U.P. for Land Use Planning.
NBSS publication No. 123.
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(Apart from the above reports, Regional Centre,
Bangalore has published 209 reports based on microwatershed for watershed planning and development in
backward districts of Karnataka under Sujala III project
during the year.)

b)

Copyrights/Patents Received
yyS.K.

Singh and G.P. Obi Reddy obtained copyright
for design and development NBSS Bhoomi Geoportal
(Diary Number.3686/2018-Co/L).

c)

yyCopyright Regn. No. L-70091/2017. Sarkar, Dipak, et
al. (2017). Soil and land quality of the Indo-Gangetic
Plains and the Black Soil Region. Copy Regn. No.
L-70091/2017. Copyright Registered (Copyright Office,
Govt. of India). A Publication from NAIP-GeoSIS
Project.

d)

yyCopyright Regn. No. L-70095/2017. Sarkar, Dipak, et
al. (2017). Soil Information System : Use and Potentials
in Humid and Semi-Arid Tropics. Copyright Regn. No.
L-70095/2017. Copyright Registered (Copyright Office,
Govt. of India). A Publication from NAIP-GeoSIS
Project.

e)

yyCopyright

Regn. No. L-70097/2017. Sarkar, Dipak,
et al. (2017). Development of SOTER Database for
major food growing regions (IGP and BSR) of India for
Resource Planning. Copyright Regn. No. L-70097/2017.
Copyright Registered (Copyright Office, Govt. of India).
A Publication from NAIP-GeoSIS Project.

yyS.K.

Singh, R.P. Sharma, S. Chattaraj, A. Daripa, R.
Naitam, D. Vasu obtained copyright for Geospatial
Techniques for Developing Soil Health Card Database
(Copyright Reg. of: Literary work/ Diary Number:
4505/2018-CO/L).

yyS.K.

Singh, V. Ramamurthy, S. Chattaraj and V.
Thakare obtained copyright for Potential Crop Zone
Mapper (Copyright Reg. of: Computer Software /
Diary Number: 595/2018-CO/SW).

yyS.K. Singh, S. Chattaraj, V. Ramamurthy and V. Thakare

obtained copyright for LRIS Goa (Copyright Reg. of:
Computer Software / Diary Number: 1341/2018-CO/
SW).

f)

g)

yyDr. B.P. Bhaskar delivered lecture on
a)

yyS.K. Singh, V. Ramamurthy, S. Chattaraj, D.S. Mohekar
and P. Butte obtained copyright for Fallow land mapping
technology (Copyright Reg. of: Computer Software /
Diary Number: 4502/2018-CO/L).

b)

Lectures Delivered
yyDr. S. K. Singh deliver lecture on
a)

160

“Emerging
role
and
responsibilities
of
Stenographers/Pas/PSs/PPSs/Sr.PPS”,
as
Chief Guest for the Inaugural session of the

training programme on “Enhancing efficiency and
behavioural skills” held during January 5th – 11th,
2018 at ICAR-NBSS&LUP, Regional Centre,
Kolkata.
“Land Based Development Approaches in
Empowering Farming Community in Tribal
Areas” at A.P. Shinde Symposium Hall, National
Agricultural Science Centre (NASC) Complex, New
Delhi on 7th June 2017.
“Emerging
role
and
responsibilities
of
Stenographers/Pas/PSs/PPSs/Sr.PPS”
in
Inaugural session of the training programme on
“Enhancing efficiency and behavioural skills”
held during January 5th – 11th, 2018 at ICARNBSS&LUP, Regional Centre, Kolkata.
“Land Resource Interpretation for Water
Management and Land use Planning” in National
conference on bhumi suposhan approach and
practices to enrich soil for sustainable agriculture
during 24-25th March, 2018 organized by Ekalavya
Foundation along with Akshay Krishi Pariwar in
association with CSIR-IICT at CSIR-IICT, Tarnaka,
Hyderabad.
“Pedogenesis and its relation to soil K fertility in
the Indian sub-continent” in Technical SessionVII: Advances in potassium: Science to practices
III” during International Conference on “Advances
in potassium research for efficient soil and crop
management” held at NASC Complex, New Delhi,
India during 28-29th August, 2017. Also Co-Chaired
Technical Session – V on Advances in potassium:
Science to practices – II.
“Application of Geo-Spatial Technologies and ICTs
in SMART Agriculture” in SMARTAGRI – 2018
Conference in collaboration with Indian Society of
Agricultural Information Technology on during 2324th January 2018 at UAS, Dharwad.
“Land Degradation in Session 2: Status of indicators
of SDGs” in National Conference on “Sustainable
Development Goals: Preparedness and Role of
Indian Agriculture” at NASC Complex, New Delhi,
India during 11-12 May 2017.
Soil water conservation issues in Karnataka to KVK
Sujala partners on Febrabary 6, 2018; recognized
as editor of Scholars Journal of Agriculture and
Veterinary Sciences (SJAVS): ISSN: 2348-1854
(Online) & ISSN 2348-8883 (Print);
Soil water conservation issues in Karnataka on
6-02-2018 to KVK Sujala partners; iv) delivered
lecture on Land resource inventory in Sujala-III to
Deparment of Agricultural Officers from Neeranchal
project, Rajasthan.

yyDr. S. Srinivas delivered lecture on
a)

Application of Remote Sensing and GIS for Farm
level land resource inventory for the trainee officers

Publications

b)

c)

of NIRD, Hyderabad on 20-11-17;
Lecture series to officers of Neeranchal team of
Rajasthan on 19-1-18; Telangana on October
19, 2017; Andhra Pradesh on Oct. 23, 2017;
Chhattisgarh on Nov. 18, 2017;
Application of Remote sensing and GIS for Farm
level land resource inventory for the trainee officers
of NIRD, Hyderabad on November 20, 2017.

c)

yyDr.

d)

yySh.

e)

R.P. Yadav delivered an invited lecture at IIT
Guwahati to faculty, M.Tech and Ph.D. student on Land
Resource Inventory in Northern states of India on 20th
March 2018.

Ashok Kumar delivered a lecture on Importance
of land evaluation and socio-economic assessment
for sustainable agriculture in the review workshop of
network project Resource Use Planning for Sustainable
Agriculture held on 17th February, 2018 at ICARNational Institute of Agricultural Economics and Policy
Research, New Delhi.

f)

yyDr. Jaya N Surya delivered three Lectures on (i) Layout
and Maintenance of field experiments and recording
observation in Winter school at Division of ICARAgronomy Division, IARI on 09/10/2017; (ii) Soils of
India during the celebration of Agriculture Education
Day held at Regional Centre Delhi on December 03,
2017; (iii) Activities of NBSSSLUP for betterment of
Agriculture Scenario of India and laboratory analytical
methods for soils on 07-09-2017 at Guru Tegh Bahadur
Public School, Manasarovar Garden, New Delhi.

g)

h)

i)

yyDr.

R.S. Singh delivered lecture on Land Resource
Characterization and Agriclural Land Use Planning
towards Enhancing Agricultural Productivity on
27/12/2017 during ICAR sponsored winter school on
Enhancing the Productivity of Rainfed Agro-ecosystem
through sustainable Interventions from 14th Dec, 2017
to 3rd Jan, 2018 at the Dryland Farming Research
Station, MPUAT, Bhilwara.

yyDr. Nisha Sahu served as a Training Faculty to conduct
practical’s Image Interpretation, Base map preparation
for detailed soil survey for watershed management
and GIS Softwares for preparation of Land resource/
thematic maps in training programme Soil Survey” for
Soil Survey Staff of Bhutan held at NBSS&LUP, Nagpur
from 11th September to 7th October, 2017.
yyDr. R.P. Sharma delivered lectures on
a)

b)

Importance and interpretations of soil health
card in doubling the farmer’s income” to 40
farmers and nodal officers “sponsored by
Agricultural Technology Management Agency
(ATMA), Burhanpur district of MP on 01.11.2017,
15.11.2017, 29.11.2017;
Importance and interpretations of soil health card
in doubling the farmer’s income to 45 farmers

sponsored by Agricultural Technology Management
Agency (ATMA), Jhalawar district of Rajasthan on
23.02.2018;
Distribution, characterization and classification
the soils of India for Horticultural development to
B.Sc. (Horticulture) students and faculty of College
of Horticulture, Bidar, University of Horticultural
Sciences, Bagalkot on 29.12.2017;
Availability of major and micronutrients in soils of
India to 40 M.Sc. (Environmental Science) students
and faculty of Department of Environmental
Science, Solapur University, Solapur on 15.12.2017
;
Land Resource Inventory for perennial crops to
59 nos. B.Sc. (Horticulture) students and faculty
of College of Horticulture, Kolar, University of
Horticultural Sciences, Bagalkot on 27.01.2018
Recent development in soil science and methods
of soil testing for agricultural input management to
40 agricultural input dealers of Maharashtra state
in a field visit organized by Ramakrishna Bajaj
College of Agriculture on 12.09.2017;
Guided 60 students of B.Sc. from the College of
Agricultural Biotechnology, Madadgaon (MPKV,
Rahuri), during their educational visit at ICARNBSSLUP, Nagpur on 15.09.2017;
Soil Health Cards in Kishan Ghosty organized on
occasion of world soil day at ICAR-NBSS&LUP,
Nagpur on 5th December, 2017;
Soil Health Cards in Kishan Mela jointly organized
by ICAR-CCRI and ICAR-NBSS&LUP, Nagpur on
17th March, 2018.

yyDr. R.K. Naitam delivered a lecture on
a)
b)

Soil Health Card and Soil Fertility during
Agrovision-2017 at Nagpur;
Soil Survey and Land Use Planning in Kisan
Mela jointly organized by ICAR-CCRI and ICARNBSS&LUP, Nagpur on 17th March, 2018.

yyDr.

R.K. Naitam delivered a radio talk at Akashwani
Nagpur on Soil pollution: Its causes and Remedies.

yyDr. K. Karthikeyan delivered lecture on
a)

b)

c)

d)

“Soil formation factors &Pedogenesis processes” in
ICAR sponsored training programme on Advanced
Remote Sensing and GIS Applications in Integrated
Land Resource Management, organized during 1729 July, 2017 at ICAR-NBSS&LUP, Nagpur.
“Soil forming factors” in a Training conducted
on “Soil Survey and Classification” for the Post
graduate students of BHU, Varanasi, 15-27th May,
2017.
“Soil analysis and its importance in soil survey and
classification”” in a Training conducted on “Soil
Survey and Classification” for the Post graduate
students of BHU, Varanasi, 15-27th May, 2017.
“Principles of soil analysis and Analytical techniques

161

Annual Report-2017-18
followed major nutrient determination” in ICAR
sponsored short course training programme on
Analytical Tools and Techniques for Development
of Soil Health Card (SHC) and its Interpretation,
organized during 02-11 August 2017 at ICARNBSS&LUP, Nagpur.
ICAR Winter School on “Advanced Technologies in
Natural Resource Management to mitigate Climate
Change Impacts” on 25 November 2017 at IISWC,
Regional Station, Fern Hills, Ooty, Nilgiris, TN
The scientific staff from regional centres viz. Dr. K.S.
Anil Kumar, Dr. B.P. Bhaskar, delivered lectures on
different topics in the winter school.
2 weeks’ training programme on “Soil Survey and
Classification” for post graduate students of BHU,
Varanasi from May, 15-27, 2017 at SRS Division,
HQrs., Nagpur
The scientific staff viz. Dr. P. Chandran, Dr. P. Tiwary,
Dr. R.P. Sharma, Dr. K. Karthikeyan, Dr. D. Vasu, Mr.
B. Dash, Dr. Ranjan Paul, Mr. Gopal Tiwari and Mr.
Abhishek Jangir delivered lectures as well as practicals
(field) during the training.
10 days short course on “Analytical tools and
techniques for development of Soil Health Cards
and its interpretation” during August 2-11, 2017 at
SRS Division, HQrs., Nagpur
The scientific staff viz. Dr. Jagdish Prasad, Dr. P.
Chandran, Dr. G.P. Obi Reddy, Dr. P. Tiwary, Dr.
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R.P. Sharma, Dr. K. Karthikeyan, Dr. D. Vasu, Dr. S.
Chattaraj, Mr. B. Dash, Dr. Ranjan Paul, Mr. Gopal
Tiwari and Mr. Abhishek Jangir delivered lectures
during the training. Technical staff were also involved
in field visit as well as laboratory classes.
International training programme “Tools &
Techniques of Soil Survey” for the soil survey Staff
of Bhutan during 11 Sept. to 8th Oct., 2017 at HQrs.,
Nagpur
Dr. Jagdish Prasad, Dr. P. Chandran, Dr. G.P.
Obi Reddy, Dr. P. Tiwary, Dr. R.P. Sharma, Dr. K.
Karthikeyan, Dr. Nisha Sahu, Dr. D. Vasu, Mr. B. Dash,
Dr. Ranjan Paul, Mr. Gopal Tiwari and Mr. Abhishek
Jangir during the training on different topics.
Three days “Hands on Training” in “Inductively
Coupled Plasma – Atomic Emission Spectroscopy
(ICP-AES)” during March 7-9, 2018 for the staff of
State Agricultural Department, Govt. of Maharashtra
at SRS Division, HQrs., Nagpur
The scientific as well as technical staff were actively
involved in this training to make them trainees
understand the nuances of soil analytical techniques in
ICP-AES.
Training programme on “Advanced remote sensing
and GIS applications in integrated land resource
management” during July 17-29, 2017 at HQrs.,
Nagpur
Dr. G.P. Obi Reddy, Dr. Jagdish Prasad, Dr. P. Tiwary,
Dr. R.P. Sharma, Dr. D. Vasu delivered the lectures.

PARTICIPATION IN CONFERENCE,
WORKSHOP, SYMPOSIUM,
SEMINAR AND MEETINGS

5
WORKSHOPS
Date

Details of the Programme

Participants

2017
April 24

Workshop on Rejuvenation of river Dakshina Pinakini at UAS Place as member Dr. Rajendra Hegde
of executive committee.

April 28

National Trade Fair – Organics and millets – 2017 Govt. of Karnataka.

May 23

FAI Workshop on “Balanced Fertilisation for Sustainable Agriculture” at Dr. K. Das
Bhubaneswar, Odisha and delivered a lecture on “Soils of Odisha and their
Management”.

All NBSS staffs

May 19

Workshop on Land Suitability Mapping for Optimum Crop Plan Based on Food Dr. S. Dharumarajan
Security Requirements of Karnataka sponsored by Karnataka state planning Dr. M. Lalitha
commission.

May 20

KAPC – final workshop

May 25

Seminar on “Development and Management of Integrated Water Resources in Dr. P. Chandran
Different Agro-ecological regions of India”. at LUP Division

May 29

NASSCOM-meeting/workshop on SMART Agriculture startups. Other participants Dr Rajendra Hegde
Dr. Ayyappan, farmer DG, Director ATARI, WIPRO, INTEL.

June 03

Sujala workshop on “productivity enhancement Demonstrations” at UAS, Dr. Rajendra Hegde
Bangalore.

June 7

Presentation on “Land Based Development Approaches in Empowering Farming Dr. S. K. Singh
Community in Tribal Areas” at A.P. Shinde Symposium Hall, National Agricultural
Science Centre (NASC) Complex, New Delhi on 2017.

June 09

Field workshop at Shivanahalli, Anekal Taluk, Bangalore (R) organized by Dr. Dr. Rajendra Hegde
S. Ayyappan, Former Director General-ICAR in collaboration with NASSCOM, Dr. K. V. Niranjana
Bangalore & ICAR- NBSS&LUP, & Sri Ramakrishna Mission on Agriculture
startups.

June 09-10

User interaction workshop: A.P. state Dept. ICAR-NBSS&LUP interaction Dr. S. Srinivas, Sr.
workshop participated in the workshop at Hyderabad and presented the Sujala scientist
model of LRI & LUP for the IDAF-funded project for Royal seem districts of A.P.

June 12-15

Sujala workshop on STEP at Regional centre, ICAR-NBSS&LUP, Bangalore.

June 16

Workshop on “Daubing farmer’s income by 2022” for Karnataka held at UAS-B- Dr Rajendra Hegde
GKVK. Organized by Dept. of Agriculture GoK.

June 17

One day field workshop organized at ICAR-IIHR -KVK-Hirechalli adopted village Dr Rajendra Hegde
(under NICRA). On “SMART Agriculture” in Collaboration with NASSCOM, Dr. K. V. Niranjana
Bangalore ICAR- ATARI, Bangalore & Dr S. Ayyappan DG (Former) ICAR.

June 25

National Workshop on “Increasing Farmers Income and Welfare” for presenting Dr. S.C. Rameshkumar
the Shidlaiahnakote village findings at Institute for Social and Economic Change,
Bangalore.

July 17

Regional Research Conference of ICFRE, Govt. of India at IWST, Bangalore

Project farmers
chairman KAPC

Regional Centre,
Banglore

Dr. Rajendra Hegde,

163

Annual Report-2017-18
Date

Details of the Programme

July 21

One-day workshop on “Drought Research and Management” held at NASC R.P. Yadav
complex, New Delhi.
S.K. Mahapatra
Jaya N. Surya
R.K. Meena
Ashok Kumar
Ritu Nagdev

Participants

July 21

One-day workshop on “Drought Research and Management” held at NASC R.P. Yadav
complex, New Delhi.
S.K. Mahapatra
Jaya N. Surya
R.K. Meena
Ashok Kumar
Ritu Nagdev

July 25-26

Two day National consultation workshop at ICAR-NAINP, on “farmers Dr. Rajendra Hegde
Organizations” by Dr. S. Ayyappan farmer DG-ICAR & NABARD chair on polity
research.

August 01

Meeting with Dr Prakash Kammardi & chairman KAPC & Dr Srinivas, Director Dr. Rajendra Hegde,
(Agriculture) Govt. of Karnataka on Optimum crop planning & doubling farmers
income projects.

August 2-3

Brainstorming session organized by Directorate of Research, Uttar Banga Krishi Dr. D.C. Nayak
Viswavidyalaya to formulate soil resource map for the Northern districts of West
Bengal.

August 11

Brainstorming Session on “Reclamation of Acid Soils in Eastern Region of India” Dr. S. K. Singh
Jointly by ICAR-IISS, Bhopal and ICAR-NBSS&LUP, Regional Centre, Kolkata Dr. D.C. Nayak
at ICAR-NBSS&LUP Regional Centre, Kolkata.
Dr. A.K. Sahoo
Dr. S.K.Gangopadhyay
Dr. K. Das
Dr. D. Dutta
Dr. B.N. Ghosh
Dr. K.D. Sah
Dr. T. Chattopadhyay
Dr. S. Mukhopadhyay
Dr. S. Bandyopadhyay
Dr. S.K. Reza
Dr.(Mrs.) S. Gupta
Choudhury

August 10-11 Indian Technology Congress 2017 at Bangalore and gave “Key note Address on” Dr. Rajendra Hegde
Land Resources Inventory for NRM project planning”.
August 21-23 Brainstorming workshop of “Desertification and Degraded Lands mapping Dr. Rajendra Hegde
project at “SAC-ISRO Ahmadabad”. Presented the works done in the earlier Dr. S. Dharumarajan
“DLD” project & Sujala project.
August 28-29 International Conference on ‘Advances in Potassium Research for Efficient Soil Ms Prabha Susan Philip
and Crop Management’ at AP Shinde Hall, NASC Complex, New Delhi, India.
S e p t e m b e r Model training program on “Reclamation of problematic soils through Agriculture” Dr. Rajendra Hegde
11
at ICAR-KVK, Mangalore as the chief guest & Resource person.
S e p t e m b e r One day Sujala- Hydrology workshop at IISC, Bangalore.
14

Dr. Rajendra Hegde
Dr. B.P. Bhaskar
Dr.S.P. Maske

S e p t e m b e r The Interaction workshop on soil fertility and fertilizer use in Karnataka organized Dr. Rajendra Hegde
22
jointly by Fertilizer Association of India and Karnataka state Department of
Agriculture and made a presentation on soil fertility status in Karnataka.
S e p t e m b e r Workshop on Application of Drones in Agricultural Development organized by Dr. Rajendra Hegde
27
Karnataka Agritech Advisory Board at ICAR-NDRI- Bangalore.
October 07
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Farmers award function-(Integrted Farmry) at AS Alumni Association.

Dr. Rajendra Hegde

Participation in Workshop and Meeting
Date

Details of the Programme

Participants

October 10

One day workshop on “Economics of Land Degradation Status of India” organized Dr.(Ms) Jaya N. Surya
by GIZ, ELD at Grand Hotel, Vasant Kunj, New Delhi .

October 17

“Dakshina Pinakini” river revival turns & workshop

November 7

Interactive workshop on “Establishment of a common Platform for M&E agency, Dr. B.P. Bhaskar
LRI Partners and Implementing Agencies of Sujala Watersheds” at Bellary

Dr. Rajendra Hegde

November 14 Workshop on ESRI technology and GIS day celebrations organized jointly by Dr. S. Chattaraj
ESRI, India and ICAR-NBSS&LUP, Nagpur at NBSS&LUP, Nagpur.
Nov., 16-17

Hindi Sangoshthi -2017 held at Publication Division, Ministry of Housing and Dr. S.K. Mahapatra
Urban Affairs Govt. of India, Civil lines, Delhi
Ms Ritu Nagdev

December 04 Consultative workshop on “AP-DMP – project at APSAC, Vijayawada.

Dr. Rajendra Hegde

Dec., 5

Workshop on the release of fallow land report, draft land resource inventory on Dr. S. Chattaraj
10k scale and mobile android app named LRIS Goa at Krishi Bhavan, Goa.

Dec., 07-09

Seminar on “The Foresight Agrimonde-Terra for 2050; The Indian Perspective” Dr. S.K. Mahapatra
organized by ICAR, INRA and CIRAD held at NASC Complex New Delhi.
Dr.(Ms) Jaya N. Surya

D e c e m b e r Indo-French workshop on “Interactive Seminar on the Foresight Agromonde- Dr. S. K. Singh
07-09
Terra for 2050: The Indian Perspective” at NASC, New Delhi.
December 12 System Architecture and Design Strategies workshop conducted by ESRI on Dr. S. K. Singh
2017 at The Leela Ambience Convention Hotel, New Delhi
Dec., 22-23

Horticulture Mela of UHS, Bagalkot and Delivered a talk, on “Soil and Water Dr. Rajendra Hegde
management issues in Horticulture crops of Karnataka during the farmer’s
interaction session.

December 30 Organized Fallow lands of Goa report submission at Panjim, Hon. Chief Minister Dr.V.Ramamurthy
was chief guest.
Dr. S.K.Singh
2018
January 04

Scientific Advisory Committee meeting of ICAR – IIHR – KVK – Hirechalli, Dr. Rajendra Hegde
Tumkur District.

January 05

“Karnataka Agri–Tech Advisory Board” meeting organized at ICAR–NBSS&LUP, Dr. Rajendra Hegde
Bangalore (NIRD).

Jan., 22-23

Second ATCHA workshop at IISC, Bangalore and presented the progress of Dr. S. Dharumarajan
digital soil map of Berambadi watershed.

January 24

Made a presentation to World Bank “Neeranchal team” on Sujala LRI & Dr. Rajendra Hegde
implications for NRM projects of state.

January 25

Neeranchal project team visit to ICAR – Regional Centre, Bangalore to
understand more about Sujala project, its implications, outputs, processes etc.

January 29

APDMP project at Vijayawada and presented the role of ICAR-NBSS&LUP in Dr. S. Srinivas
Land Resource Inventory for Watershed Management for the APDMP project.
Rajendra Hegde

February 07

Video – conference along with the Commissioner, and interacted with JDAS of Dr. Rajendra Hegde
Sujala districts on LRI issues.

Feb., 15-17

Technology Vision 2035 Dissemination workshop, GTWG Stakeholders workshop Dr. S.K. Ray
during in Guwahati organized by Department of Science and Technology, Govt.
of India.

Feb., 16-17

Farmer’s Conclave held at ICAR-NIANP Bangalore.

Dr. Rajendra Hegde
Dr. B.P. Bhaskar
Dr. V. Ramamurthy
Dr. S.C. Rameshkumar
Dr. K.S. Anilkumar
Dr. S.P. Maske
Dr. S. Srinivas
Dr. S. Dharumarajan
Dr. R. Srinivasan
Mrs. R. Vasundhara
Dr. M. Lalitha
Dr. M. Chandrakala
Dr. B. Kalaiselvi

165

Annual Report-2017-18
Date

Details of the Programme

Participants

February 17

Workshop/Interface meeting on Developing multi-disciplinary approach in project Dr. D.C.Nayak
formulations and innovations in Agriculture and allied sectors organized by ICAR- Dr. A.K. Sahoo
CIFRI, Barrackpore held at ICAR-CIFRI, Barrackpore.
Dr. S.K. Gangopadhyay
Dr. K. Das
Dr. D. Dutta
Dr. B.N. Ghosh
Dr. S.K. Reza

February 19

Hydrology workshop at Department of Civil Engineering, IISc Bangalore.

February 23

One day “Hindi Sangoshthi” organized by LASTEC at Bhagvantam Auditorium, Dr. R.P Yadav
Metcalfe House, Civil lines, Delhi.

February 23

National Workshop on “Impact of Fertilizer policy on soil Health Governance Dr. Rajendra Hegde
“& made a presentation” on “Initiatives of ICAR – NBSS & LUP in soil fertility Dr. S. Dharumarajan
mapping”.
Dr. R. Srinivasan
Dr. M. Lalitha

February 24

NITTE Meenakshi College. Alumni Interaction Day at Yelahanka, Bangalore as Dr. Rajendra Hegde
the chief Guest.

Dr. S.P. Maske

SEMINAR / SYMPOSIA / CONFERENCE
Date

Details of the Programme

Participants

2017
April 12-13

Two Days seminar on “Rajbhasha Sammelan” organized by NARAKAS and R.P Yadav
IARI, New Delhi.
Ritu Nagdev

May 2-4

International Workshop on “Operational Mapping/ Monitoring of Agricultural Dr. G.P.Obi Reddy
Crops in South/Southeast Asian Countries–Research Needs and Priorities” at
New Delhi.

May 11-12

National Conference on “Sustainable Development Goals: Preparedness and Dr. S.K. Singh
Role of Indian Agriculture” at NASC Complex, New Delhi

June 9-10

National Seminar on “Nutrients and pollutants in soil-plant-animal-human
continuum for sustaining soil, food and nutritional security - way forward” on
completion of 91st birth anniversary of Professor L. N. Mandal organized by the
Dept of Agricultural Chemistry & Soil Science, Faculty of Agriculture, Bidhan
Chandra Krishi Viswavidyalaya, P.O. Krishi Viswavidyalaya, Dist. Nadia, Pin.
741252, West Bengal in collaboration with National Academy of Agricultural
Sciences, New Delhi at BCKV, Nadia, West Bengal.

Dr. A.K. Sahoo
Dr. B.N. Ghosh
Dr. S. Bandyopadhyay
Dr. (Mrs.) S. Gupta
Choudhury

June 13

Meeting on “Revival of Dakshina Pinakini” at Regional Centre, Bangalore

Sri Vishvanathan,
Sri Lokesh,
Dr. Natarajan
Sri. R.S. Reddy
Dr. K.V. Niranjana
Dr. Shivaraj

June 26–
July 1

Pedometrics 2017, Wageningen

Dr. S. Dharumarajan

August 9-10

2-day Review Workshop of Cluster Frontline Demonstration (CFLD) of KVKs in Dr. S.K. Ray
North East (Zone-III) held at Directorate of Extension Education, AAU, Jorhat
organised by ICAR-ATARI, Umiam (Barapani), Ri-Bhoi, Meghalaya.

August 28-29 International Conference on “Advances in potassium research for efficient soil Dr. S. K. Singh
and crop management” held at NASC Complex, New Delhi
September
15-16
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National Seminar on “Remote sensing & GIS applications” at UAS- Dharwad. Dr. Rajendra Hegde
and made a presentation on “Remote sensing & GIS applications” in Sujala.
LRI- 3.

Participation in Workshop and Meeting
Date

Details of the Programme

Participants

October, 12

One-day National Seminar on “The Lost River Saraswati : Geodynamic Context” Dr. D.C.Nayak
organized by The Asiatic Society, Kolkata and Indian National Science Academy Dr. A.K. Sahoo
(INSA), New Delhi at the Vidyasagar Hall, The Asiatic Society. Kolkata.
Dr. K.D. Sah
Dr. T. Chattopadhyay

October,
24-28

7th international conference on silicon in agriculture held during at the University Dr. Rajendra Hegde Dr.
of Agricultural Sciences, Bengaluru, India.
M.Lalitha

Oct., 24-25

The stakeholder’s workshop for Eastern India and 3rd meeting of GTWG – Dr. S.K. Ray
Sustainable Agriculture held at ICAR – National Rice Research Institute (NRRI),
Cuttack, Odisha and presented on “Land and water management”.

October,
28-29

National Conference on Managing Soil Health for Sustainable and Nutritional Chattaraj, S.,
Food Production at Jabalpur, (M.P.), India.
Rameshwar Singh,

December
02-04

International Conference on Global Research Initiatives for Sustainable Dr. R. L. Meena
Agriculture & Allied Sciences” at MPUAT, Udaipur, Rajasthan (India).

December 8

The meeting (Brain Storming Session) on held at State Planning Board, Dr. S.K. Ray
Guwahati (New name State Innovation and Transformation Ayog (SITA) and
gave a presentation on “Sustainable Agricultural Land Use Plan for Assam”

Dec., 11-14

82nd Annual Convention and National Seminar on Soil Science organized by Dr. S. K. Singh
Indian Society of Soil Science in collaboration with Amity University, Kolkata held Dr. D.C. Nayak
at Amity University, Kolkata .
Dr. T.K.Sen
Dr. S.K. Mahapatra
Dr. A.K. Sahoo
Dr. S.K. Gangopadhyay
Dr. K. Das
Dr. D. Dutta
Dr. B.N. Ghosh
Dr. K.D. Sah
Dr. T. Chattopadhyay
Dr. S. Mukhopadhyay
Dr. S. Bandyopadhyay
Dr.(Ms) Jaya N. Surya
Dr. S.K. Reza
Dr.(Mrs.) S. Gupta
Choudhury
Dr. Prasenjit Ray
Dr. M.Chandrakala
Dr. Beeman Kalaiselvi
Dr. Ranjan Paul

December
12-13

ESRI India User Conference at New Delhi

Dr. S.K. Singh
Dr. G.P. Obi Reddy

2018
January
23-24

National conference on “Application of Geo spatial technologies and ICTs in Dr. S. K. Singh
Smart Agriculture (SMARTAGRI-2018)” at UAS, Dharwad, Karnataka, India
Dr. Rajendra Hegde
Dr. K.S. Anil Kumar
Dr. S. Srinivas
Dr. M. Chandrakala
Dr. B. Kalaiselvi.
Dr. M. Lalitha
Dr. Rajendra Hegde
Dr. S. Srinivas
Dr. R. Srinivasan

March 21

5th Dr. Sushil Kumar Mukherjee and Dr. Krishna Kamini Rohatgi-Mukherjee Dr. T. Chattopadhyay
Annual Endowment Lecture” organized by Raman Centre for applied
and interdisciplinary sciences, Kolkata at Raman Centre for applied and
interdisciplinary sciences, Kolkata.
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Febuary
20-21

Consultative meeting on Agriculture & Horticulture in North East held at State Dr. S.K. Ray
Conservation Centre, Shillong organized by North East Council (NEC) along with
Indian Chambers of Commerce (ICC) and gave a presentation on Land resource
information for sustainable agricultural and horticultural planning in the NER.

March 16-17

National Seminar on Natural Resource Management for Horticultural Crops Dr. K.S. Anil Kumar
under Changing Climatic Conditions (NRMHCCC) on, 2017 held at Centre for
Water Resources Development and Management Kozhikode, Kerala

March 16-20

105th Indian Science Congress 2018 organized by Indian Science Congress Dr. P. Yadav
Association at Manipur University, Indo-Myanmar Road, Canchipur-795 003, Dr. S.K. Ray
Imphal, Manipur.
Dr. T.K. Sen
Dr. S.K. Mahapatra
Dr. K. Das
Dr.G. P. Obi Reddy
Dr. B.N. Ghosh
Dr. S. Bandyopadhyay
Dr. S.K. Reza
Dr. Nirmal Kumar,
Dr. S. Chattaraj
Dr. B.Dash
Dr. Ritu Nagdev
Dr. R. Paul

March 24-25

National conference on bhumi suposhan approach and practices to enrich soil Dr. S. K. Singh
for sustainable agriculture during, 2018 organized by Ekalavya Foundation along
with Akshay Krishi Pariwar in association with CSIR-IICT at CSIR-IICT, Tarnaka,
Hyderabad.

IMPORTANT MEETINGS
Date

Description of meeting

Name of Official

2017
March 31

Council Meeting of The Clay Minerals Society of India at ICAR- NBSS & LUP, Dr. R.P Yadav
Regional Centre Delhi

April 03

Participated in 8th PEC- meeting of Sujala project Under the chairmanship of Dr, Rajendra Hegde
ACS & Development Commissioner, GoK.

April 7

Meeting on collaborative project between INRA, France and ICAR-NBSS&LUP Dr. S. Dharumarajan
on digital soil mapping programme along with Dr. Phillippe Legacherie, INRA at
ICAR-NBSS&LUP, Nagpur.

April 13-19

Participated in Krishi Mela from 13-19 April, 2017 at Motihari, Zila School, Dr. D.C. Nayak
Agarwa Chowk, Motihari, East Champaran, Bihar.

April 17-27

Meeting on Quality Check and finalization of DSM-1 maps under the project Dr. M. Lalitha
desertification status mapping of India (2nd cycle), Space Application Centre,
Ahmadabad.

April 19

Participated in project Technical Committee meeting of SUJALA at Watershed Dr. Rajendra Hegde
Department Bangalore.

April 20

Meeting with chairman KAPC, (GOK) Dr. Kammardi Prakash on project Dr. Rajendra Hegde
Improving Croppy System/Plenary in 8 locations.

April 21

As a Nodal Officer of NSDI, coordinated the activities in refinement of data content
standards on soils, geology and forest. Attended NSDI meeting on “SDSS and
NDR” at NSDI, New Delhi. Attended 11th NSDI Executive Committee Meeting at
NSDI Office on 1st June, 2017 at New Delhi. As Chairman of the working Group,
chaired 2nd Meeting of the NSDI (DST) Technical Working Group (TWG) on
Spatial Data Content Standards and NDR (SDCS & NDR) at New Delhi on 29th
November.
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Date

Description of meeting

Name of Official

April 21

Meeting for drawing Road map of LRI for l0 Districts of Meghalaya with the Dr. S.K. Ray
officers of MBDA, Shillong

April 21

NSDI meeting on “SDSS and NDR” at NSDI at NSDI, New Delhi

April 21

Function by coffee Board for the release of reports and soil health card Dr. Rajendra Hegde
distribution. Function provided by Smt. Nirmala Sitaraman Honorable, Union
Minister for Commerce and Industries.

April 27

2nd meeting of State wise Coordination Committee for doubling the farmers G.P. Obi Reddy
income by 2022 at ICAR-NRCG, Pune

May 1-5

BISAG-Programme at Ahmedabad for discussion and acquiring advanced Dr. D.C. Nayak
technique of LR Mapping for Bishalgarh, Charilam, Mangan on NW Jorhat
Development blocks of North Eastern Region during 01.05.2017 to 05.05.2017.

May 05

Meeting at ICAR–NBSS&LUP on Sujala productivity enhancement demonstration Dr. Rajendra Hegde

May 05

meeting with officials of Bhaskara Institute of Space Application Centre (BISAC), Dr. S.K. Ray
Ahmedabad in connection with harmonization of legacy data using latest satellite
information at BISAC, Gandhinagar

May 08

Sujala World Bank Mid Term Review Program at WDD, Bangalore.

May 19

Global Technology Watch Group on Sustainable Agriculture as a member at Dr. S.K. Ray
TIFAC, DST, New Delhi

May 20

Final Stakeholder consultation meeting on Project entitled Land Suitability Dr. S.C. Rameshkumar
Mapping for Optimum Crop Plan Based on Food Security Requirement of Dr. Rajendra Hedge
Karnataka State
S. Chatterji
Dr T.N. Prakash
Kammaradi

May 24-25

CHNS analyser demonstration in Pondicherry University under Sujala III project. Dr. S. Dharumarajan

May 29

Scientists meeting was held at the centre

Dr. Rajendra Hegde

May 30-31

23rd ICAR Regional Committee Meeting, Zone-III held at Imphal

Dr. S.K. Ray

June 01

Meeting with clients/data users:
meeting at WDD, Bangalore.

June 01

11th NSDI Executive Committee Meeting at NSDI Office at New Delhi.

June 06

ICAR-DAC Interface meeting with Department of Agriculture, Govt. of West Dr. A.K. Sahoo
Bengal on “Enhancing the Preparedness of Agricultural Contingencies for West
Bengal, Kharif 2017 at Conference Room No.310 of Agriculture Department, 3rd
Floor, NABANNA, 325, Sarat Chatterjee Road, Mandirtala, Howrah – 711 102,
West Bengal on 6th June, 2017.

June 08

Meeting, chaired by the DDG (NRM), to finalise Technical Program under NICRA Dr. P. Tiwary
(NRM Institutes) for the next three years (2017-2020) held at NRM Division,
KAB-II, New Delhi.

June 09

Distribution of Soil Health Card to the farmers of Piprakothi Block, East
Champaran district, Bihar Organized by ICAR-NBSS & LUP, Nagpur & Krishi
Vigyan Kendra, Piprakothi, Dr. Rajendra Prasad Central Agricultural University
in presence of Sri Radha Mohan Singhji, Hon’ble Union Minister of Agriculture
and Farmers’ Welfare, Govt. of India on 9th June, 2017 at KVK, Piprakothi.

Dr. S. K. Singh
Dr. D.C. Nayak
Dr. S.K. Gangopadhyay
Dr. K. Das

June 12-13

Sujala Workshop: On procurement programs

all the project partners

June 13

Meeting with Sri Radha Mohan Singhji, Hon’ble Union Minister of Agriculture and Dr. D.C. Nayak
Farmers’ Welfare, Govt. of India along with other ICAR/KVK officials regarding Dr. A.K. Sahoo
different activities by ICAR Institutes/KVK in Eastern and North Eastern Region Dr. K. Das
of India at ICAR-NIRJAFT, Regent Park, Kolkata.

June 17

Karnataka Agricultural Price Commission meeting for presenting the project Dr. S.C. Rameshkumar
findings and to discuss price, stable market etc. for farm produce at Commissioner
Office, Department of Agriculture, Bangalore.

June 06

226th meeting of the Academic Council of Assam Agricultural University, Jorhat Dr. S.K. Ray
as a member

G.P. Obi Reddy

Dr. Rajendra Hegde

Sujala project monthly review of progress Dr. Rajendra Hegde
G.P. Obi Reddy
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June 19

Technical committee meeting for finalization of ARC for the supply of chemicals Dr. M. Lalitha
and glasswares for the year 2017-18 at ICAR-IIHR, Bangalore.

June 20

23rd Regional Research Advisory Committee (RRAC) meeting of Regional Dr. Prasenjit Ray
Sericultural Research Station (RSRS), Jorhat and presented the progress of the
collaborative project sponsored by Central Silk Board (CSB) at RSRS, Jorhat,
Assam.

June 23

Meeting with Vice Chancellor Dr. Pravinkumar Velchala, Prof. Jayashankar Dr. P. Chandran
Telangana State Agriculture University, with all the scientists of the Division

June 29

Meeting of the Rural Programme Advisory Committee (RPAC) of the Farm & Dr. K. Das
Home Unit of All India Radio, Kolkata at All India Radio, Eden Gardens, Kolkata.

June 28

Meeting on A. P. State Drought mitigation program (AP DMP), participations- Dr Rajendra Hegde
modalities of implements and participation of NBSS&LUP, Bangalore were Dr. Varaprasad Rao
discussed and finalized.
Dr. LGK Naidu
Dr. S. Srinivas
Dr. Ravintra
(CWASSAN)
Dr. Dharumarajan
Dr. B. P. Bhaskar

July 7

7th PPMU meeting of KWDP-II (SUJALA-3) under the chairmanship of Secretary, Dr. S. Dharumarajan
Agriculture, GOK.

July 13-14

The stakeholder’s workshop and meeting of the Global Technology Watch Group Dr. S.K. Ray
(GTWG) on Sustainable Agriculture as a member at NAARM, Hyderabad.

July 21

33rd RAC meeting of CMER&TI, Lahdoigarh, Jorhat as a member

Dr. S.K. Ray

July 27

Meeting of “TOLIC” at ISRO-ISAC centre, old airport Road, Bangalore.

Dr. Rajendra Hegde,
Sri. Bhoora Prasad

August 3

KSRSAC regarding KGIS project

Dr.S.Srinivas

August 05

The meeting to discuss the protocols and procedures for the updation of district G.P. Obi Reddy
level Contingency plans at ICAR-CRIDA, Hyderabad
The meeting with Vice Chancellor, PJTSAU, Hyderabad, and officials from G.P. Obi Reddy
irrigation department of Telangana Govt. to workout the modalities and develop
the LRI project for Nagarjuna Left bank Canal command area

August 18

3rd meeting of Technical Expert Committee for development of Soil Standards R.P Yadav
held on in Indira Paryavaran Bhawan, New Delhi.

August 22-23 Interaction and Brainstorming Meet of Participating Agencies of Project - Dr. S. Dharumarajan
Desertification and Land Degradation (DLD)” at Space application centre,
Ahmadabad.
August 24

Meeting with the officials of the Brahmaputra Board, Guwahati regarding floods Dr. S.K. Ray
in Assam and in North Eastern Region.

August 25

Meeting with the Director, ICAR Research Complex for NEH Region, Shillong Dr. S.K. Ray
about two collaborative projects with that institute.

August 26-29 NEW INDIA MANTHAN - SANKALP SE SIDDHI programme to celebrate Dr. D.C. Nayak
75th Anniversary of ‘Quit India Movement’ organized by KVK North 24 Parganas
at ICAR-CRIJAF, Barrackpore, West Bengal and KVK, RKMVU on 29.08.2017
at Vivekananda Centenary Hall, Ramakrishna Mission Ashrama, Narendrapur,
Kolkata.
September 9 7th annual general body meeting of KSRSAC held at committee room 313 at Dr. B.P. Bhaskar
Vidhana Soudha
S e p t e m b e r Technical Committee Meeting to process equipments for establishment of Soil Dr. B.P. Bhaskar
11
Testing Laboratory at KVK, Mattikopp under National Mission for Sustainable
Agriculture
Sept., 18-19
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Participated in the Sujala review at Vijaypura (UAS-D), Yadagiri & Koppal Taluks. Dr Rajendra Hegde

Participation in Workshop and Meeting
Date

Description of meeting

S e p t e m b e r Sujala M & E meeting with TERI, Dr Lasya Gopal & V. B. Reddy from Teri
20

Name of Official
Dr Rajendra Hegde
Dr. S. Srinivas
Dr. K. V. Niranjana

S e p t e m b e r Project review meeting organized by the Karnataka Agricultural Price Dr.S.C. Rameshkumar
20
Commission held in Director of Agriculture office.
S e p t e m b e r Meeting for collaborative project under Agriculture Ministry, Haryana with R.P Yadav
20
Senior officers from line departments of Haryana, SAUs and Director, HARSAC,
Members of Haryana Kisan Ayog. and Director, CSSRI, Karnal at Chandigarh.
S e p t e m b e r SFC Meeting of ICAR-NBSS & LUP, Nagpur, chaired by the Secretary DARE
21
and DG– ICAR held at Krishi Bhawan, New Delhi.
S.K. Mahapatra
S e p t e m b e r PPRM-Meeting of Sujala and presented the progress of LRI + related activities Dr Rajendra Hegde
23
of Sujala Projects.
S e p t e m b e r DPC meeting of ICAR-NAINP, Bangalore.
26

Dr Rajendra Hegde

S e p t e m b e r 10th IMC meeting of ICAR-ATARI, Kolkata held at Bhumi Vihar Complex, Dr. D.C. Nayak
29
Kolkata.
October 16

A meeting with Dr. Jose T. Mather, IFS, Principal Chief Conservator of Forest, Dr. A.K. Sahoo
Shri Rajesh Kumar, IFS, APCCF & CCFR&D, and other Officers, Department of Dr. S.K. Reza
Forest, Govt. of West Bengal regarding “Preparation of Forest Soil Nutrient Map
of North Bengal” at the Chamber of APCCF & RMD, 3RD Floor, New KIT Building,
India Exchange Place Extension, Kolkata.

October 23

20th Convocation of BCKV, Mohanpur, Nadia at BCKV, Mohanpur, Nadia, West Dr. D.C. Nayak
Bengal.
Dr. K. Das

October 25

Review meeting of works of ICAR- NBSS&LUP, RC, Bangalore by Director Dr Rajendra Hegde
General, ICAR-New Delhi.

October 26

External expert member in the selection of Horticulture Assistant (TMC for Dr. Jagdish Prasad
Vidarbha Scheme-2017-18 at ICAR-CCRI, Nagpur

August 05

Meetings with staffs of ICAR-CRIDA, Hyderabad regarding updation of Dr. Jagdish Prasad
agricultural contingency planning (Protocal)

October 28

Sujala Project progress review meeting & project technical committee meeting Dr. Rajendra Hegde
at watershed department chaired by project director & commissioner.

October 30

Scientific advisory committee meeting of the ICAR – KVK (UAS – B), Chintamani, Dr. Rajendra Hegde
Chikkaballupur dist.

November 04 Karnataka State Agri–Tech Advisory Board meeting at Bangalore.

Dr. Rajendra Hegde

November 13 Mid-term Review Meeting of ICAR Regional Committee-II at ICAR-Central Dr. D.C.Nayak
Inland Fisheries Research Institute, Barrackpore
November 21 World Bank review meeting of Sujala III project at department of watershed Dr. R. Srinivasan
Karnataka, Bangalore.
November 21 Sujala – III project review by World Bank Review team and presented the Dr. Rajendra Hegde
progress of the project achieved so far.
November 22 Meeting with French institute scientists on socio-economic assessment of Dr. B.P. Bhaskar
SUJALA-III - Gopalapura watershed
November 29 2nd Meeting of the NSDI (DST) Technical Working Group (TWG) on “Spatial G.P. Obi Reddy
Data Content Standards and NDR (SDCS & NDR)” at New Delhi o
November 30 Meeting of NARKAS (North) at Metcafe House, Minstry of Denfense, New Delhi. R.P Yadav
December 04 Consultative workshop on “AP-DMP – project at APSAC, Vijayawada.

Dr. Rajendra Hegde

December 06 24 Regional Research Advisory Committee (RRAC) meeting of Regional Dr. Prasenjit Ray
Sericultural Research Station (RSRS), Jorhat as Resource person at RSRS,
Jorhat, Assam.
th
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Date

Description of meeting

Name of Official

December 12 General Body Meeting of Indian Society of Soil Science held at Amity University, S.K. Mahapatra
Kolkata,
Jaya N. Surya
December 11 Academic Council Meeting of the Assam Agricultural University, Jorhat as a Dr. S.K. Ray
member at AAU, Jorhat.
December 12 Mid Term Review Meeting on the follow up of the Action Taken Report (ATR) of R.P Yadav
the 24th meeting of the ICAR Regional Committee No. V held at ICAR-CSSRI,
Karnal.
December 15 Meeting on finalization of LRI of 10 districts of Meghalaya State with the officers Dr. S.K. Ray
of MBDA, Shillong
December 18 Participated in the “Institute management committee meeting of ICAR – NAINP, Dr. Rajendra Hegde
Bangalore.
2018
January 4-5

Sujala III project review work at UAHS, Shimoga with Executive Director (Sujala Dr. S. Dharumarajan
III) and Deputy Director, WDD.

January 11

Ph.D Viva-voce examination of Ms. Youmnam B. Laxmi Devi as External Dr. S.K. Ray
Examiner at Department of Soil Science, Assam Agricultural University, Jorhat

January 16

Subject matter specialist in selection of scientists at Central silk board, Bangalore Dr. B.P. Bhaskar

January 19

4th meeting of Global Technology Watch Group on Sustainable Agriculture as a Dr. S.K. Ray
member at TIFAC, DST, New Delhi

January 31

Divisional Committee Meeting for Monitoring and Reviewing the Progress of Dr. S. Dharumarajan
Foreign Aided Projects at NRM, ICAR New Delhi and presented the progress of
ATCHA project.

February 8-9 Meeting to review the technical programme of NICRA partner institutes chaired Dr. P. Tiwary
by the DDG (NRM) at ICAR-NIASM, Baramati
February 12- Meeting to review of technical programme of NICRA partner institutes involved Dr. P. Tiwary
13
in modelling activities at NASC, New Delhi.
February 22

IMC meeting of ICAR Research Complex for NEH Region, Umiam, Meghalaya Dr. S.K. Ray
as a member at Barapani

February 26

Meeting of scientists with CSIR – 4th Paradigm Institute on climate change All scientists of the
modeling – NAL, Bangalore for developing a new research project proposal on centre
climate change modeling 3 scientist from CSIR participated

March 01

Meeting with the Chief Secretary, Agricultural Commissioner, Secretary, Dr. S.K. Ray
Finance & Agriculture and other officials of Department of Agriculture, Govt. of
Arunachal Pradesh regarding externally funded project on LRI and also gave a
presentation at Itanagar, Arunachal Pradesh

March 03

Meeting on Soil Health cards scheme project at Niti Aayog, New Delhi.

March 03

Technical Committee Meeting for review and finalization of technical specification Dr. M. Lalitha
of instruments for establishment of Soil Testing Laboratory at Department of
Horticulture, Commissionerate of Horticulture, Lalbagh, Bangalore under
SUJALA III project

March 21

Meeting of the Assessment Committee for considering the scale promotion Dr. S. Ramachandran
of the staff of Comprehensive Scheme for Studying the Cost of Cultivation of
Principal Crops in India, Assam Agricultural University, Jorhat

March 24

Institute Management Committee meeting of ATARI (Zone-VI) as a member at Dr. S.K. Ray
Guwahati

March 24

Farm Innovators’ Meet organized by ICAR-ATARI Kolkata at ICAR-ATARI, Dr. D.C. Nayak
Bhumi Vihar Complex, Sector III, Salt Lake Kolkata.
Dr. K. Das
Dr. D. Dutta
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Jaya N. Surya

6

Meetings Organized

Meeting on Land Resource Inventory with
Telangana Vice Chancellor on 23 June 2017
Meeting on preparation of Land Resource Inventory
map in 1:10,000 scale for three mandals in Nalgonda
district of NSLC command area in Krishna Basin
of Telangana state was held on 23 June 2017with
Vice Chancellor of PJTSA University, Hyderabad,
Telangana.

2017 at NBSS&LUP, Nagpur. Dr. S.K. Singh, Director
and Chairman, IRC, Dr. S. Chatterji, Principal Scientist
and Member Secretary, IRC and scientists of the
Bureau participated in the meeting for presentation of
their research projects.

Quinquannial Review Team (QRT)
QRT (2012-17) meeting was held during 30.1.2018
and 1.2.2018 at ICAR-NBSS&LUP HQrs., Nagpur
under the Chairmanship of Dr. S.M.Virmani. Dr. Amal
Kar, Member, Dr. Arulmozhiselvan, Member, Dr. S.P.
Mukhopadhyay, Member, Dr. S.S. Kukal, Member, Dr.
(Mrs.) Anupama Singh, Member, and Dr. S.K. Singh,
Direcor, Heads of Regional Centres / Divisions, Dr.
N.G. Patil, Pr. Scientist and Member Secretary, RAC
participated in the meeting.

Research Advisory Committee (RAC)
The third meeting of the RAC (2013-2016) of
ICARNBSS&LUP was held at its HQrs. during June 30
and July 1, 2017 under the Chairmanship of Dr. J.C.
Katyal, Ex-Director, NAARM, Hyderabad, Dr. S.K.
Chaudhary, ADG (S&WM), ICAR, Dr. M.V.R. Sesha
Sai, Deputy Director, Earth & Climate Sciences Area
(ECSA), NRSC, Hyderabad, Dr. A.K. Nayak, Head,
Crop Production Division, ICAR-NRRI, Cuttack, Dr.
Dipak Sarkar, Former Director, ICAR-NBSS&LUP,and
Dr. S.K. Singh, Director, Heads of Regional Centres
/ Divisions. Dr. S. Chatterji Pr. Scientist and Member
Secretary, RAC participated in the meeting.

Institute Management Committee (IMC)
Institute Management Committee (IMC) meeting of
the Bureau was held on 13 November 2017. Dr. S.K.
Singh, Director, ICAR-NBSS&LUP and Chairman
of IMC, Dr. P. Bhattacharyya, Joint Director of
Agriculture, Govt. of Maharashtra, Dr. Vilas Kharche,
Dr. R.B. Singandhupe, Dr. Parveen Kumar, Dr.
Ashish Biswas, Dr. T.K. Sen, Sh. Sanjay Bokolia and
Sh. Z.H. Khilji participated in the meeting.

Institute Joint Staff Council (IJSC)

Institute Research Committee (IRC)
Institute Research Committee (IRC) Meeting of
Regional Centres was held during September 4-5,
2017 and of HQrs., Nagpur held during 12-13 October

67th Institute Joint Staff Council Meeting of the Bureau
was held on 15 December 2017 at HQrs., NBSS&LUP,
Nagpur to discuss various matters related to the staff
of the Bureau under the chairmanship of the Dr.
S.K. Singh Director, ICAR-NBSS&LUP, Nagpur. Sh.
Sanjay Bokoliya, Chief Administrative Officer was
also present in the meeting.
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Major Events

41st Foundation Day Celebration
The ICAR-NBSS&LUP was celebrated its 41st
Foundation Day on 6th September 2017. Prof.
S.P. Kane, Vice-Chancellor, RTMNU, Nagpur was
the Chief Guest. Dr. T.P. Singh, Director, BISAG,
Gujarat graced the function as Guest of Honour. The
institution awards were distributed on this occasion to
the outstanding scientists/ technical/ administrative/
supporting staff of the Bureau.

laboratories were organized. Sutdents were explained
about the importance of the Day which is dedicated
for the birth anniversary of Dr. Rajendra Prasad, the
first President of India. Students discussed practical
aspects of soil analysis and soils of India.

Vigilance Awareness Week
The bureau observed Vigilance Awareness Week
focusing on “My Vision-Corruption Free India” during
30th October 2017 to 4th November, 2017.

Mera Gaon Mera Gourav Programme

Agriculture Education Day (3 December, 2017)
Celebration at ICAR-NBSS&LUP

The different activities taken up under MGMG program
at ICAR-NBSS&LUP, Regional centre, Bangalore
are frequent interaction with farmers of adopted
villages in Tumkur, about their soil related problems
and other issues. On the occasion of New Year,
calendars were distributed depicting the importance
of soil management practices. Digital library software
was loaded to Raitha Samparka Kendras (RSKs)
computer system and same has been demonstrated
to staff members and farmers regarding soil fertility
status of their lands and selection of suitable crops.

The Agriculture Education Day was celebrated on 3
December, 2017 to promote the spirit of agricultural
science among school children at ICAR-NBSS&LUP
HQrs., Nagpur and at its Regional Centers. Around
41 students took part in the programme of Agriculture
Education Day at Regional Centre, Delhi, 31 students
at Regional Centre, Bangalore and 150 students
at HQrs, Nagpur. Inspirational talks, and visits to

Demonstrating Sujala Digital Library software to Raitha
Samparka Kendras (RSKs) staffs and farmers

Farmers Conclave

Agricultural Education Day on 3rd December 2017 at ICARNBSSLUP, Regional Centre, Bangalore
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Regional Centre, Bangalore participated in Famers
conclave inaugurated by Hon’ble Union Minister of
Agriculture and Farmers Welfare, Shri Radha Mohan
Singh.

Major Events

Oilseeds Research, Hyderabad, ICAR-Central Arid
Zone Research Institute, Jodhpur, Indian Institute of
Sugarcane Research, Lucknow and ICAR-Central
Institute on Cotton Research, Nagpur.

3rd International Day of Yoga, 2017
The Bureau observed and celebrated the 3rd
International Day of Yoga, 2017 on 21.06.2017 in
which staff members participated.

Hon'ble Union Minister of Agriculture and Farmers Welfare,
Shri Radha Mohan Singh visiting Regional centre, Bangalore
stalls at ICAR-NIANP

MGMG program with “Swatcha Bharath Abhiyaan”
theme was organized at adopted Gram Panchayat
of Sulleri, Channapatna taluk, Ramanagara district,
Karnataka on 29/04/2017. Soil health cards (SHC)
are distributed to 10 farmers who asked for sampling
and analysis. Visited farmers fields and interacted
with them to understand the field problem.

Workshops Organized
A National Workshop on Geospatial Applications in
Data Enrichment of ICAR KRISHI Geoportal was
organized at ICAR-National Bureau of Soil Survey
and Land Use Planning, Nagpur during March 26-27,
2018. Participants from ICAR-Directorate of Onion
and Garlic Research, Pune, ICAR-Central Research
Institute for Dryland Agriculture, Hyderabad, ICARCentral Potato Research Institute, Shimla, ICARIndian Institute of Rice Research, Hyderabad, ICARIndian Institute of Water Management, Bhubaneswar,
Indian Institute of Horticultural Research, Bangalore,
ICAR-Central Soil Salinity Research Institute,
Karnal, ICAR-National Institute of Abiotic Stress
Management, Baramati, ICAR-National Institute of
Veterinary Epidemiology and Disease Informatics
(NIVEDI), Bangalore, ICAR-Indian Institute of

Soil Health Card Distribution
Soil Health Cards were distributed to the farmers
of Piprakothi Block, East Champaran district, Bihar
Organized by ICAR-NBSS & LUP, Nagpur and Kolkata

Distribution of Soil Health Card in presence Hon’ble Union
Agriculture and Farmers welfare minister, Mr. Radha Mohan
Singh, Baba Ramdev and Dr. S. K. Singh, Director, ICARNBSS & LUP, Nagpur at KVK, Piprakothi on 9th June, 2017.
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Golaghat on 23rd November, 2017 at Buralikson,
Golaghat, Assam.

yyICAR-NBSS&LUP,

Regional Centre Delhi
participated in the Kisan Mela cum Exhibition
organised by Agriculture and Farmers Welfare’s
Department, Govt. of Haryana on November 11,
2017, held at Govt. Senior Secondary School,
Village Mohammadpur Ahir, Block Tauru, District
Nuh, Haryana.

Distribution of Soil Health Card by Dr. S.K.Singh, Director,
ICAR-NBSS & LUP, Nagpur to the Farmers of Piprakothi block
in presence of other Scientists, Regional Centre, Kolkata.

& Krishi Vigyan Kendra, Piprakothi, in presence of
Sri Radha Mohan Singhji, Hon’ble Union Minister of
Agriculture and Farmers’ Welfare, Govt. of India and
Baba Ramdevji on 9th June, 2017 at KVK, Piprakothi.

Krishi Mela
yyParticipated in the exhibition for displaying the
activities of ICAR-NBSS&LUP in Krishi Mela,
Zila School, Agarwa Chowk, Motihari, East
Champaran, Bihar during 13-21 April, 2017.

yyParticipated in the exhibition for displaying the
activities of ICAR-NBSS & LUP in Indian National
Exhibition-cum-Fair 2017 organized by Bengal
Human Resource Development Foundation,
Kolkata during August 17-20, 2017 at Dinabandhu
Andrews College Ground, Garia, Kolkata – 94.

yyParticipated in “6th Agroprotech 2018” organized

by Indian Chamber of Commerce (ICC), Kolkata
during 12.02.2018 to 14.02.2018 held at Science
City Ground and Auditorium, Kolkata, West
Bengal for displaying the activities of ICAR-NBSS
& LUP.

yyDr. Prasenjit Ray, Dr. R.K. Jena and Mr. G.K.

Sharma, Scientists of the Regional Centre, Jorhat
participated in the Farmers’ fair programme
organized by Regional Agricultural Research
Station (RARS), Assam Agricultural University
(AAU), Titabor, Jorhat on 7th November, 2017 at
Titabor, Jorhat.

yyDr. Prasenjit Ray and Dr. S. Ramachandran,

Scientists of the Regional Centre, Jorhat
participated in the Farmers’ Day programme
organized by Sugarcane Research Station,
Assam Agricultural University (AAU), Buralikson,
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Rashtriya Ekta Diwas
The Bureau observed Birth anniversary of Sardar
Vallabhbhai Patel as “Rashtriya Ekta Diwas (National
Unity Day)” on 31st October, 2017 by taking pledge on
31st October, 2017.

75 years of launch of Quit India Movement
On the occasion of completion of 75 years of launch
of Quit India Movement (09.08.1942), all the Staff
members of the Bureau participated in the pledge
ceremony on 09.08.2017.

Major Events

Quami Ekta Week (National Integration Week) and
Flag Day
The Bureau observed “Quami Ekta Week” (National
Integration Week) from 19th to 25th November,2017
and Flag Day on 24h November, 20l7.

Swachh Bharath Abhiyan
yySwatchatha abhiyan was continued and planting
of tree saplings were also included as additional
activities.

Sadbhavana Diwas
The Bureau observed “Sadbhavana Diwas” by taking
pledge on 18th August, 2017 at HQrs., Nagpur and at
Regional Centres.
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Linkages and
Collaborations

8
Name of the Institution

Purpose

Department of Agriculture, Govt. of West Bengal.

Collaboration in Soil Survey, Fertility Mapping and Soil
Correlation activities.

National Informatics Centre (NIC), Govt. of India.

Collaboration in development of Web based
farmers advisory.

Bidhan Chandra Krishi Viswavidyalaya, Mohanpur, Nadia.

Research, Teaching and Training programme.

Department of Agriculture and Cane Development, Govt. of Block level fertility mapping in Jharkhand.
Jharkhand.
CIMMYT India (International Maize and Wheat Improvement Developing demonstration for Borlaugh Institute of South
Centre)
Asia, Samastipur, Bihar.
International Plant Nutritional Institute, Asia & Africa programme, For exchanging ideas for Integrated Nutrient Management
Gurgaon, Haryana.
Programme in Eastern Region of India.
Odisha
Watershed
Bhubaneswar.

Development

Mission

(OWDM), For developing linkage in Watershed Management in
Odisha State.

Department of Agriculture, Govt. of Sikkim
West Bengal
(WBSWDA)

State

Watershed

Development

Department of Science & Technology (DST)

Collaboration in Soil Survey, Fertility Mapping and Soil
Correlation activities.
Agency Integrated Watershed Management Programme (IWMP)
in West Bengal
Externally funded projects

ICAR-Indian Institute of Soil and Water Conservation (IISWC), Land Degradation Status
Dehradun
ICAR-Central Soil Salinity Research Institute (CSSRI)

Land Degradation Status

OCAR-Indian Institute of Soil Science (IISS), Bhopal

Soil Fertility Status

National Remote Sensing Centre, Deptt. of Space, GOI, Satellite Data
Hyderabad
Bhaskaracharya Institute for Space Applications and Geo Land Resource Inventory (LRI) on 1:10000 scale
Informatics (BISAG), Gandhinagar, Gujarat
Director of Agriculture, Government of Goa

Land Resource Inventory (LRI) on 1:10000 scale

Professor Jayashankar Telangana State Agricultural University Land Resource Inventory (LRI) on 1:10000 scale
(PJTSAU)
ICAR-NBSS&LUP-IARI
ICAR-NBSS&LUP – VPKAS
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9

Training and
Capacity Building

A. Participation in training
Bureau Officials
Date

Training details and venue

Participants
2017

Scientists
November
8-28

21 days Winter School on “Advanced Statistical Tools and Techniques Dr. S. Bandyopadhyay
for Modeling and Forecasting Agricultural Data” at ICAR-IASRI, New
Delhi

November
16-25

Geospatial Analysis for Natural Resources Management using Free Dr. S.K. Gangopadhyay
and Open Source Softwares (FOSS) - QGIS, ILWIS & R at ICARNAARM, Hyderabad

June 23 to July
13, 2017

21 Days Summer School on “Integrated farming systems for farmers Ms. Ritu Nagdev
empowerment and entrepreneurial development” at Agronomy
Division in ICAR-IARI, New Delhi

17.07.2017 to
29.07.2017

15 days training on “Advanced Remote Sensing and GIS Applications Smt. Prabha Susan Philip
in Integrated Land Resource Management” at ICAR-NBSS & LUP, Sh. B. Dash
Nagpur
Dr. Ranjan Paul
Mr. Abhishek Jangir
Mr. Gopal Tiwari

August 2-11,
2017

10 days short course training on “Analytical tools and techniques Dr. R.K. Meena
for development of soil health card (SHC) and its interpretation” at
ICAR-NBSS&LUP, Amravati Road., Nagpur.

25. 10. 2017 to
14. 11. 2017

21 Days Summer School training on ‘Advances in Water Management Smt. Prabha Susan Philip
Practices for Enhancing Water Productivity in Agriculture’ on
“Advanced Remote Sensing and GIS Applications in Integrated Land
Resource Management” at Water Technology Center, ICAR-Indian
Agricultural Research Institute, New Delhi.
Technical/Administrative staff

May
11 - 12

e-procurement and ERP related matters at ICAR-NBSS & LUP, Shri R.K. Dutta
Nagpur
Mrs. Nirmala Kumar

December
11 - 12

Workshop on Goods & Service Tax at Institute of Secretariat Training Mrs. Bedantika Dutta
and Management (ISTM), Department of Personnel & Training
(DoPT), Administrative Block, JNU Campus (Old), New Meharauli
Road, New Delhi

13-22
10 days Competence Enhancement programme on Motivation and Mr. D.R. Gogoi
September, 2017 Positive Thinking for Technical Officers of ICAR (T-5 and above) at Mr. D.K. Dutta
ICAR- NAARM, Hyderabad
24-30th
7 days Enhancing efficiency & behavioural skills of Steno/PA/PS Mr. N.C. Baruah, PA
November, 2017 & PPS of ICAR and its Institutes at ICAR-NBSS&LUP, Regional
Centre, Kolkata organized by ICAR-NAARM, Hyderabad
2018
January
5-11

Enhancing Efficiency and Behavioural Skills at ICAR-NBSS&LUP, Mrs. Aparna Das
Regional Centre, Kolkata
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Date

Training details and venue

Participants

January
22-17

Use and Maintenance of Advanced Instruments in Soil and Plant Mrs. Rituparna Basu
Analysis at ICAR-IISS, Bhopal

March
5-6

PFMS, HR Module & Payroll in ERP System at ICAR-NBSS&LUP, Mrs. Bedantika Dutta
Nagpur
Mrs. Nirmala Kumar

March
12 - 23

Short Term Course in RS & GIS at Bikash Bhavan (4th Floor), Bidhan Dr.(Mrs.) Sunita Das
Nagar, Kolkata – 700 091.
Shri Pronobesh Mondal

18-23rd January,
2018

Refresher course for section officer, AAOs, AFAOs and Assistants of Mr. P.K. Das, Assistant
ICAR at ICAR-NAARM, Hyderabad

B. Training organized for staff of other organizations
Date

Training details
2017

May, 15-27, 2017 Division of Soil Resource Studies organized a 2 weeks’ training programme on “Soil Survey and
Classification” for post graduate students of BHU, Varanasi. 22 students participated in the programme.
The students were trained in soil survey field work, soil classification and its rationale and classes were
also arranged on recent research on genesis of soils.
17-29th July, 2017 ICAR sponsored two weeks training programme on “Advanced Remote Sensing and GIS Applications
in Integrated Land Resource Management” was organized at ICAR-NBSS&LUP, Nagpur. fourteen
participants from different ICAR institutes took part in the training. Applications of remote sensing and
GIS in integrated land resource management were discussed.
August 2-11, 2017 ICAR sponsored 10 days short course on “Analytical tools and techniques for development of Soil
Health Cards and its interpretation” was organized. Twenty two (22) Assistant Professors/ Scientists
from different universities/KVKs and ICAR institutes were trained on soil analytical techniques and
interpretation of results to develop Soil Health cards.
September 25

23 Trainee officers from 13 countries undergoing training on “Geo-spatial applications” at NIRD
Hyderabad visited the centre. They were shown activities and achievements, (particularly Sujala) of
the Bureau.

November 20

21 Officers from 15 countries visited ICAR – NBSS & LUP, RC, and Bangalore to learn more about
Sujala and its utility.

2018
January 06

25 – Trainee officials from 14 countries visited the centre to know about Sujala and its implications in
NRM.

January
5 - 11

Organized a training programme of Stenographer Grade-III, PA, PS and PPS of ICAR Hqs/Institutes
(Batch - VI) on “Enhancing Efficiency and Behavioural Skills” in collaboration with NAARM, Hyderabad
held during 5-11 January 2018 at Regional Centre, ICAR-NBSS & LUP, Kolkata.

Trainees participated in the training programme of Stenographer Grade-III, PA, PS and PPS of ICAR institutes
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Training and Capacity Building
March 7-9, 2018

A demand driven three days “Hands on Training” in “Inductively Coupled Plasma – Atomic Emission
Spectroscopy (ICP-AES)” for the staff of State Agricultural Department. Seven officials from
department of Agriculture, Govt. of Mahrashtra were trained on use of ICP-AES for analysis of different
soil nutrients.

March
17-19

Training Programme on “Integrated farming practices for the farmers of Bali Island of Gosaba” under
TSP/STC Project in collaboration with Bali Island, Gosaba and Sasya Shyamala Krishi Vigyan Kendra
(SSKVK), Ramkrishna Mission Vivekananda Educational and Research Institute, Arapanch, Sonarpur,
South 24-Parganas, Kolkata.

22nd March, 2018

One day training was organized at the Regional Centre, Jorhat and a lecture on “Land resource
inventory at large scale for agricultural land use planning using geo-spatial techniques” was delivered
by Dr. Prasenjit Ray, Scientist of the Regional Centre, Jorhat at ICAR-NBSS&LUP, Jorhat as Resource
person to the Post-graduate students of the Department of Soil Science and Agronomy of Assam
Agricultural University (AAU), Jorhat during their exposure visit to the Regional Centre, Jorhat

Training organized at the TSP (STC) villages
S. No.

Name of the Training

Date

Venue

No. of beneficiary

1

Training on “Vermicomposting”.

06.01.2017

Bahphalagaon, Jorhat

32

2

Training on “Vermicomposting”

04.02.2017

Kalbari, Jorhat

11

Namdeurigaon, Jorhat

10

3

Training on “Honey Bee Rearing”

10.04.2017

Bahphalagaon, Jorhat

34

4

Training on “Modern Technology in
Fishery Development”.

11.04.2017

Kalbari, Jorhat

80

5

Training on “Mushroom cultivation”.

12.04.2017

Bahphalagaon, Jorhat

45

6

Training on “Integrated farming system –
Lac with Agri/Horticultural crops”.

26.08.2017

Bahphalagaon, Jorhat

19

Post Graduate Education in Land Resource
Management (LRM)
Human Resource Development in Post-Graduate
Education and Research in Land Resource
Management (LRM), Dr. PDKV, Akola and ICARNBSS&LUP, Nagpur.
A post graduate teaching and research programme is
being conducted in collaboration with Dr. Panjabrao
Deshmukh Krishi Vidyapeeth (Dr. PDKV), Akola since
1987. Subsequently, this activity was introduced at
Regional Centre, Kolakata in collaboration with BCKV,
Mohanpur in 1999, at Regional Centre, Bangalore
with UAS, Bangalore in 2002 and at Regional Centre,
Udaipur with RAU, Udaipur in 2004. Besides, the
Scientists of Regional Centre, Jorhat are participating
as visiting faculty at Department of Soil Science, AAU,
Jorhat.
A Memorandum of Understanding (MOU) has been
signed between NBSS&LUP, Nagpur and Department

of Soil Science and Agricultural Chemistry, Indira
Gandhi Agricultural University, Raipur (C.G.) for
undertaking collaborating teaching and research
programmes. Under this MOU two students are
persuing their Ph.D. programmes at NBSS&LUP,
Nagpur.
At the HQrs., Nagpur, this programme is conducted
by the Division of Land Use Planning. The programme
has two major components i.e. Teaching and
Research.
The Regional Centre, Kolkata undertakes a
collaborative programme with Bidhan Chandra Krishi
Vishwa Vidyalaya, Mohanpur, Nadia, West Bengal
for post-graduate teaching in Agricultural Chemistry
and Soil Science with specialization in land resource
management (LRM). The courses namely, Soil
Genesis and Classification (ACSS-508) and Remote
Sensing and its applications (ACSS-754) for M.Sc.
students is being carried out in BCKV, Mohanpur,
Nadia.
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Achievements

Nagpur

Bangalore

Kolkata

Udaipur

Total

M.Sc.

Ph.D.

M.Sc.

Ph.D.

M.Sc.

Ph.D.

M.Sc.

Ph.D.

M.Sc.

Ph.D.

Degree awarded up
to 2016-2017

138

25

--

--

--

--

--

--

138

25

On Roll

03

01

--

--

--

--

--

--

03

01

HQrs., Nagpur
(i) Post Graduate Teaching
Courses offered for M.Sc. Programme
Course No.

Title

Credit

Soils-516

Introduction to Land Resource Management

(2+1)

Soils-517

Land Evaluation

(2+1)

Soils-518

Land Resource Constraints and their Management

(1+1)

Soils-591

Seminar

(0+1)

Courses offered for Ph.D. Programme
Soils-608

Advanced Soil Genesis

(2+0)

Soils-609

Advanced Soil Mineralogy

(2+1)

Soils-610

Land Evaluation for Land Use Planning

(2+1)

Soils-611

Remote Sensing and Geographical Information System for Land Resource Management (2+1)

Soils-612

Visual and Digital Interpretation Techniques in Soil Mapping

(2+1)

Soils-691

Seminar-I and Seminar-II

(0+1)

Scientists of Regional Centre, Udaipur are associated with Maharana Pratap University of Agriculture and
Technology, Udaipur with post graduate teaching and research, guidance to M.Sc., B.E., M.E. and Ph.D.
students.

(ii) Research
M.Sc. Programme
The following M.Sc. (LRM) students have completed their courses and submitted their theses.
Sr. No.

Name of student

Thesis Title

1.

Mr. Rakesh R.

Predictive mapping of soil hydrological properties in Nilona micro-watershed of
Darwha block in Yavatmal district, Maharashtra

2.

Mr. Jadhav Vijay R.

Forms of phosphorus and zinc in swell-swell soils of Adan river basin in Darwha
tehsil, Yavatmal district, Maharashtra

Ph.D. Programme
The following student submitted thesis.
Sr. No.

Name of student

Thesis Title

1.

Mr. Indal K. Ramteke

Development of geo-spatial database of land resources for alternate land use in
Islands of Sundarban delta, West Bengal

The following M.Sc.(LRM) students were admitted in 2016 at Dr. PDKV, Akola later joined at NBSS&LUP,
Nagpur in August 2017 for their specialized course in LRM. They have completed their course work and at
present engaged in research work for their theses. Name of the students along with the respective thesis title
are mentioned below.
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Sr. No.

Name of student

Thesis Title

1.

Mr. Subham B. Girdekar

Temporal changes in soil properties under intensive cotton growing Vertisols

2.

Mr. Sharad K. Atole

Assessment of lithological discontinuity in soils of Bemetara district, Chhattisgarh

3.

Mr. Akash A. Borse

Soil mapping and land evaluation of Barela village in Seoni district of Madhya
Pradesh using high resolution satellite data and GIS

4.

Mr. Vivek Deshmukh

Decision support system for village level land use planning

The following Ph.D.(LRM) students was admitted in 2016 at Dr. PDKV, Akola who later joined NBSS&LUP,
Nagpur in October 2017 for their specialized course in LRM. They are undergoing the course work along with
research work. Name of the students and their guide along with their thesis title is mentioned below.
Sr. No.

Name of student

Thesis Title

1.

Mr. Deepak Mohekar

Land use planning of Goa state using land resource data of 1:10 K scale

RC Kolkata
Education
Post Graduate Education in Land Resource Management (LRM)

yyThe Regional Centre, Kolkata undertakes a collaborative programme with Bidhan Chandra Krishi

Viswavidyalaya, Mohanpur, Nadia, West Bengal for Post Graduate teaching in Agricultural Chemistry
and Soil Science with specialization in Land Resource Management (LRM). Two courses, namely, Soil
Genesis and Classification (ACSS-508) and Remote Sensing and its Applications (ACSS-754) for
M.Sc. students are being taught.

1

Roshan Ramkrushna
Wakode
Ph. D. (LRM)

Dr. Jagdish
Characterization, genesis and evaluation
Prasad Chairman of soils in a toposequence in Raipur
district of Chhatisgarh

Degree Awarded

2

Mr. Ashish Kumar S.
Gajare
Ph.D. (LRM)

Dr. Jagdish
Evaluation of land quality indicators for
Prasad Chairman major cotton growing soils of Jalgaon
district

Degree Awarded

3

Pushpajeet Lokpal
Choudhari
Ph. D. (LRM)

Dr. Jagdish
Genesis and quality of black and
Prasad Chairman associated red soils under teak and
sandalwood in Seoni district of Madhya
Pradesh

Degree Awarded

4

Mr. Gopal M. Bedre M.Sc.
(Ag. LRM)

Dr. P. Chandran, Characterisation and evaluation of rice
Chairman
growing soils in Jhal waterfshed of
Bemetara block, Chhattisgarh

Degree Awarded

5

Mr. Vijay Ramdas Jadhav
M.sc. (Ag. LRM)

Dr. K.
Karthikeyan,
Chairman

Forms of phosphorus and zinc in swellDegree Awarded
shrink soils of Adan river basin in Darwha
Tehsil, Yavatmal district, Maharashtra

6.

Mr. Ganesh Arun Kumbhar
M.Sc. (Ag. LRM)

Dr. K.
Karthikeyan,
Chairman

Oxidizable soil organic carbon factions
under major cropping systems in shrinkswell soils of Central India.

7.

Mr. Laxman B, Jadhao
M.Sc. (Ag, LRM)

Dr. Jagdish
Characterization and Classification of
Prasad Chairman some Pomegranate-growing soils of
Solapur district, Maharashtra and their
suitability evaluation.

Ongoing

8

Mr. Shubham B. Girdekar
M.Sc. (Ag. LRM)

Dr. P. Chandran, Temporal changes in soil
Chairman
properties under intensive cotton
growing Vertisols

Ongoing

9.

Mr. Sharad Keshao Atole
M.Sc. (Ag.LrM)

Dr. K.
Karthikeyan,
Chairman

Assessment of lithological discontinuity in Ongoing
soils of Bemetara district, Chhattisgarh.

10. Mr. Tushar Gopalrao Tonde, Dr. K.
M.Sc. (Ag. LRM)
Karthikeyan,
Chairman

Assessment of soil organic carbon
Ongoing
fractions under major cropping systems of
agro-ecological region 6.0.

Degree Awarded
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1. Mr. Mahadeo Haridas Mahale : Dr. K. Karthikeyan : Characterization of minerals in some selected benchmark
soils of western Vidarbha, Maharashtra
2. Miss.Varsha Vilas Bhosale : Dr. K. Karthikeyan : Characterization of minerals in some typical soil representing
different AESRs of eastern Vidarbha in Maharashtra.

RSA Division
P.G. Education
The following M.Sc./Ph.D. LRM students joined the RSA Division for their specialized course in LRM.
Name of the student

Chairman/ member

Thesis title

Remarks

Mrs. Sonal I. Thelkar
(Ph.D.)

Dr. Rajeev Srivastava

Characterization and mapping of degraded Degree awarded
lands in Nagpur district of Maharashtra using
Remote Sensing and GIS techniques.

Mr. Sagar N. Ingle
(Ph.D.)

Dr. M.S.S. Nagaraju

Evaluation of land resources and soil quality Thesis submitted
in Bareli watershed of Seoni district of Madhya
Pradesh using remote sensing and GIS

Ms. Yagani Sinha
(M.Sc. Ag)

Dr. Rajeev Srivastava

Effect of different salinity levels on spectral Degree awarded
reflectance properties of soil

Mr. Akash A. Borse
(M.Sc. Ag)

Dr. M.S.S. Nagaraju

analysis
Soil mapping and land evaluation of Barela Soil
village in Seoni district of M.P. using high- progress.
resolution satellite data and GIS

Mr. R. Rakesh
(M.Sc. Ag)

Dr. S. Chattaraj

Predictive mapping of soil hydrological Degree awarded
properties in Nilona microwatershed of Darwha
block in Yavatmal district, Maharashtra

in

9.2b Human Resource Development (HRD) Training acquired by the staff
A. Physical targets and achievements (upto March 2018)
S.
N.

Category

Total No. of
Employees

No. of trainings planned
for 2017-18
as per ATP

1

2

3

4

5

6

Col. 5 + 6 =7

Col. 7*100/Col.
4=8

1

Scientist

73

18

0

4

4

22.2

2

Technical

133

20

8

1

9

45.0

3

Administrative
& Finance

45

05

7

7

140.0

4

SSS

41

09

0

0

0

0.0

292

52

08

18

20

38.46

Total

No. of
No. of employTotal no. of
employees ees undergone
employees
undergone training during
undergone
training durOct 2017 to
training during
ing April-Sept
March 2018
April 2017 to
2017
March 2018

0

% realization
of trainings
planned during 2017-18

B. Financial targets and achievements (All employees)
S. No.

RE 2017-18 for HRD

Actual Expenditure up to 31st
March, 2018 for HRD

% Utilization
of RE

Plan

Non-plan

Total

Plan

Non-plan

Total

(Lakh Rs.)

(Lakh Rs.)

(Lakh Rs.)

(Lakh Rs.)

(Lakh Rs.)

(Lakh Rs.)

2016-17

1

2

3

2+3=4

5

6

Col. 5+6=7

Col. 7*100/
Col.4=8

1

8.70

0.0

8.70

8.68

0.0

8.68

99.77
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10

Workshops / Seminars
Organized

1. A National Workshop on “Geospatial Applications in Data Enrichment of ICAR KRISHI Geoportal’’ was
organized at ICAR-National Bureau of Soil Survey and Land Use Planning, Nagpur during March 26-27,
2018.
2. Brainstorming Session on "Reclamation of Acid Soils in Eastern Region of India" Jointly by ICAR-IISS,
Bhopal and ICAR-NBSS&LUP, Regional Centre, Kolkata on August 11, 2017.
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Awards, Recognitions
and Foreign Visits
to soil K fertility in the Indian sub-continent

Recognitions

yyKey note address as Chief Guest at SMARTAGRI

Dr. S.K. Singh, Director

yyMember Secretary, ICAR Regional Committee
VII for Chhattisgarh, Maharashtra, Madhya
Pradesh and Goa states.
yyExpert

Member, Maharashtra Council of
Agricultural Research and Education (MCAER)

yyMember, Board of Management, Dr. Panjabrao

Deshmukh Krishi Vidyapeeth, Akola, Maharashtra

yyMember

Academic
Council,
Jayashankar Telangana State
University, Hyderabad

Professor
Agricultural

yyMember, Institute Management Committee,
ATTARI, Kolkata

yyMember, Board of Management, Rashtrasant
Tukdoji Maharaj Nagpur University, Nagpur

yyPresident, Agricultural and Forestry Sciences
Section, Indian Science Congress, Kolkata

yyAdjunct professor in Professor Jayshankar
Telangana Agriculture University for Natural
Resource Management programme

yyAssociated with FAO for preparation of Soil
Organic Carbon Map of India which is the part of
Global Soil Organic Carbon Map during 2017-18.
yyDr. Ashok S. Juwarkar Memorial Lecture on
Scientific Land Use Planning for sustainable
environment at CSIR-NEERI, Nagpur on July 14,
2017.
yyPlatinum Jubilee Lecture in Agriculture and

Forestry Sciences Section, 101 Indian Science
Congress Association of India at Mumbai
University, Mumbai.Key note address in System
Architecture and Design Strategies workshop
conducted by ESRI on 12th December 2017 at The
Leela Ambience Convention Hotel, New Delhi and
presented NBSS&LUP database through Bhoomi
Geoportal.
st

yyInvited Speaker in International Conference on
“Advances in potassium research for efficient soil
and crop management” held at NASC Complex,
New Delhi, India during 28-29th August, 2017.
Lecture delivered - Pedogenesis and its relation
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– 2018 Conference in collaboration with Indian
Society of Agricultural Information Technology
on “Application of Geo-Spatial Technologies
and ICTs in SMART Agriculture” during 23-24th
January 2018 at UAS, Dharwad.

yyInvited Speaker in National conference on bhumi

suposhan approach and practices to enrich soil
for sustainable agriculture during 24-25th March,
2018 organized by Ekalavya Foundation along
with Akshay Krishi Pariwar in association with
CSIR-IICT at CSIR-IICT, Tarnaka, Hyderabad.
Lecture delivered - Land Resource Interpretation
for Water Management and Land use Planning.

yyPresidential address on “Knowledge based

agriculture for arresting land degradation,
combating climate change and ensuring food
security” in Agriculture and Forestry Sciences
Section, 105th Indian Science Congress held at
Imphal, Manipur during March 16-20, 2018.

yyInvited Speaker: TAAS-IFPRI-ICAR National

Conference on “Sustainable Development
Goals: Preparedness and Role of Indian
Agriculture” on 11-12 May 2017 in NASC
Complex, New Delhi, India. Lecture delivered
:Land Degradation in India - Nature, Extent and
Severity

Recognitions/Scientific Leadership
Dr. Rajendra Hedge, Principal Scientist & Head,
Regional Centre, Bangalore

yyNominated as the member

of scientific
advisory, committee of UAS – KVK, Chintamani
Chikkaballupur district, Karnataka

yyNominated as the member of Registered Trust on
“Revival of Dakshina Pinakini River in Karnataka
& Tamilnadu. Chaired by Sri Vishvanathan, IAS,
Retd. Additional chief secretary & Development
Commissioner. Govt. of Karnataka.

yyNominated as the member of Karnataka Agritech

Advisory Board, chaired by Dr. S. Ayyappan,
Former DG, ICAR.

Awards, Recognitions and Foreign Visits

Awards
yyDr. Prasenjit Ray, Scientist of the Regional Centre,

Jorhat received the ‘Commendation Award’ from
the Indian Society of Soil Science (ISSS), New
Delhi for the presentation of Doctoral research
at the 82nd Annual convention of the Society
held at Amity University, Kolkata during 11-14th
December, 2017.

yyDr. S.K. Ray, Principal Scientist & Head has been
nominated as

yyMember of the Institute Management Committee

(IMC) of ICAR Research Complex for NEH
Region, Umiam

yyMember of the Institute Management Committee

(IMC) in Agricultural Technology Application
Research Institute (ATARI) Zone-VI for a period
of three years w.e.f. 31.10.2017.

yyMember of the Academic Council of the Assam
Agricultural University, Jorhat.

yyMember of GTWC sectoral committee on
Sustainable Agriculture of Technology Information,
Forecasting & Assessment Council (TIFAC), New
Delhi.

yyMember of Research Advisory Committee (RAC)

of Central Muga Eri Research & Training Institute
(CMERTI), Central Silk Board, Ministry of Textiles,
Govt. of India, Lahdoigarh, Jorhat for 2017-2020.

17 conferred by the Bureau on Foundation Day
Celebration on 6 September 2017.

yyDr. S.K. Mahapatra received “The Best Citizens of
India Award 2017”, awarded by The International
Publishing House, New Delhi.

yyDr. Ram Prasad Yadav received first Prize for

Shudh Lekhan/ Dictation in “Hindi Language”
at Regional Centre Delhi as per scheme and
guidelines of Dept. of Official Language, Ministry
of Home, Govt. of India.

yyMs. Ritu Nagdev and Sh. Makan Singh received

first Prize for highest contribution in official
work and correspondence in “Hindi Language”
at Regional Centre Delhi as per scheme and
guidelines of Dept. of Official Language, Ministry
of Home, Govt. of India.

yySmt. Sunita Mittal and Sh. Kamlesh Sharma

received Second Prize for contribution in official
work and correspondence in “Hindi Language”
at Regional Centre Delhi as per scheme and
guidelines of Dept. of Official Language, Ministry
of Home, Govt. of India.

yySh. Ashok Kumar received first prize in essay

writing competition (Hindi) conducted by Nagar
Rajbhasha Karyanvyan Samiti (North Delhi), New
Delhi.

yyDr. Dharam Singh, Senior Scientist received

Demonstration (CFLD) of KVKs in North East
(Zone-III) held at Directorate of Extension
Education, Assam Agricultural University, Jorhat
during 9-10th August, 2017 organised by ICARATARI, Umiam (Barapani), Ri-Bhoi, Meghalaya.

“Bharat Ratan Dr. Abdul Kalam Gold Mendal
Award”
by Global Economic Progressive
Research Association (GEPRA), at No.101,
Mundy Street, Thiruvannamalai- 606 601
Tamilnadu, India, for excellence in his field
& individual achievements to National Economic
Growth.  

yyExternal Examiner to conduct Ph.D. Viva-voce

yyDr Jaya N. Surya, Principal Scientist received

yyExpert Member of the of Cluster Frontline

examination of Yumnam Bijilaxmi Devi, Dept. of
Soil Science, AAU, Jorhat.

yyMember, Scientific Advisory Committee (SAC)

meeting, Krishi Vigyan Kendra, Assam Agricultural
University, Sivasagar, Assam.

“Outstanding Scientist Award” on Foundation
Day of ICAR- NBSS&LUP, on 06.09.2017 at
ICAR- NBSS&LUP, Nagpur, Maharashtra.

yySh. Arvind Kumar, Asst. Chief Technical Officer

Assam Agricultural University, Jorhat by the Indian
Council of Agricultural Research, New Delhi.

received Institutional Outstanding Technical
Officer Award under category III on Foundation
Day of ICAR- NBSS&LUP, on 06.09.2017 at
ICAR- NBSS&LUP, Nagpur, Maharashtra.

yyDr. S. Ramachandran has been nominated as

yySh. Harjeet Singh, Sr. Technical Officer received

yyHon’ble Member on the Board of Management,

a member of the Assessment Committee for
considering the scale promotion of the staff of
Comprehensive Scheme for Studying the Cost
of Cultivation of Principal Crops in India, Assam
Agriculture University, Jorhat.

yyShri Deepak Maurya, Tech. Asstt. Received best
technical personnel award for the year 2016-

Institutional Outstanding Technical Officer Award
under category II on Foundation Day of ICARNBSS&LUP, on 06.09.2017 at ICAR- NBSS&LUP,
Nagpur, Maharashtra.

yySmt. Sunita Mittal received consolation prize

in essay writing competition (Hindi) conducted
by Nagar Rajbhasha Karyanvyan Samiti (North
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Best Poster/Paper Award

Delhi), New Delhi.

yyDr. Ranjan Paul has been selected as one among
10 finalists for The Brian Chambers International
Award for Early career in crop nutrition by
International Fertilizer Society (IFS), United
Kingdom (2017).
yyDr. R. Paul received Best Doctoral research
award at National Seminar on Developments in
Soil Science and 82nd annual convention of the
Indian Society of Soil Science, 2017.

yyDr. R. Paul received “Jagar Nath Raina Memorial
All India Best Research Awards at Doctorate level
2017” by the Society for Advancement of Human
and Nature (SADHNA), Solan, India.

yyDr. Jagdish Prasad has been elected as co-

chair of Division 3 : Soil Use and Management;
Commission 3.1 : Soil Evaluation and Land Use
Planning in International Union of Soil Science.

yyDr. Jagdish Prasad has been elected as Chairman,

Standing Committee on Policy and Byelaws of
Indian Society of Soil Science, New Delhi.

yyDr. Jagdish Prasad was nominated as Editor,
Journal of Soil and Water Conservation, New
Delhi.

yyDr. Jagdish Prasad was nominated as Project
Advisor, Indian Institute
Management, Bhopal.
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of

Forestry

and

yyDr. A.K. Sahoo, Principal Scientist and others

received the best poster award for the paper
entitled “Soil Resource Mapping of Dumka Block,
Dumka District, Jharkhand for Perspective Land
Use Plan” in 82nd Annual Convention and National
Seminar on “Development in Soil Science – 2017”
of Indian Society of Soil Science held during 1114 December, 2017 at Amity University, Kolkata.

yyDr. R. Paul received Indian Science Congress

Association (ISCA) best poster presentation
award for presenting a part of Ph.D research in
poster form entitled “Evaluation of phosphatase
adsorption on soil nanoclays by X-ray
diffractometry” in 2018 at 105th Indian Science
Congress, Manipur University, Imphal.

Foreign Visit
yyDr. S.K. Singh, Director visited Bangkok, Thailand

to participate in Asian Soil Partnership Training
Workshop on digital SOC mapping during April
24-30, 2017.

yyDr. S. Dharumarajan visited LISAH, INRA,
Montpellier, France during 1.10.2017 to 5.12.2017
for digital soil mapping programme under ATCHA
project.

12

Distinguished Visitors

Headquarters, Nagpur

Regional Centre, Bangalore

yyShri Radha Mohan Singh, Hon’ble Union Minister

yyShri. C. Roul, IAS, Secretary ICAR
yyDr.Raghavan- DDA,Pondicherry
yyDr. A. Poominathan DDA, Pondicherry
yyJ. Sivasubramanian AO, Pondicherry
yyG. Kalaiselvi AO, Pondicherry
yyDr. V.S. Kubsad, Head AICRP – Sorghum, UAS

of Agriculture and Farmers’ Welfare, GOI

yySh. Sachindra Pratap Singh, Commissioner
(Agriculture) Maharashtra.

yyDr. V. Praveen Rao, Vice Chancellor, PJTSAU,
Hyderabad

yyProf. S. P. Kane, Vice Chancellor, RTMNU,
Nagpur

yyDr. S.M. Virmani, Former Pr. Scientist, ICRISAT,
Hyderabad & Chairman, QRT

yyDr. Amal Kar, Member, QRT
yyDr. Arulmozhiselvan, Member, QRT
yyDr. S.P. Mukhopadhyay, Member, QRT
yyDr. Surinder Singh Kukal, Member, QRT
yyDr. J.C. Katyal, Former Vice-Chancellor, Haryana
Agricultural University and Chairman, RAC,

yyDr. Dipak Sarkar, Member RAC
yyDr. M.V.R. Seshasai, Member RAC
yyDr. A.K. Nayak, Member RAC
yyDr. Madhurama Sethi, Member RAC
yyDr. Praful Ghodeswar, Asstt. Director of Agriculture
with 30 farmers, Mandla, M.P.

– Dharwad

yyDr. Shekarappa, Professor, School of organic
farming UAS – Dharwad

yyDr. Girish Chander , Senior Scientist, ICRISAT
yyDr Ananth , Senior Scientist from ICRISAT
yyDr. Ashok Halepyati, Dean, College of Agriculture,
UAS-Raichur

yyDr. K.V. Peter, Former V.C. Kerala Agri. University
& Director ICAR-IISR, Calicut

yyDr. Varaprasad Rao Retd. Director, ICAR-IIOR,
Hyderabad,

yyDr. Ravindra A - watershed support services and
Activities Network.

yySri. T.M. Vijay Bhaskar, IAS. ACS & Development

Commissioner ribis, Sri Maheshwar Rao, Principal
Secretary Agriculture, Horticulture, GOK

yyDr. Kailash P. Mote, Director, Soil & Water

yyDr. Brijesh Singh Director, ICAR-IVRI, Banaras
yyThe Earth Award Sujala Team

yySh. Sachin Sharma and batchmates, BHU
yy22 trainee officers of the short-term course on

Regional Centre, Kolkata

Conservation, Pune

“Soil health” held during 2-11, August 2017.

yyStudents of College of Agricultural Biotechnology,
Ahmednagar

yyMr. Suyog Baviskar, Solapur University, Solapur
yyDr. Pratiksha Chaturvedi, Vinay Kumar Kori, Sonu
Kumar Kori, State Forest Research Institute,
Jabalpur

yyMr. Uttam Kumar, Ph.D. student, IGKV, Raipur
yyMs Smita D. Chavan, RIT, Islampur, MH
yyDr. Hemant Vasekar, Additional CEO,
Vasundhara, Govt. of Maharashtra

yyShri Radha Mohan Singh, Hon’ble Union Minister
of Agriculture and Farmers’ Welfare, GOI

yyDr. B. Venkateswarlu, Vice-Chancellor, Vasantrao
Naik Marathada Krishi Vidyapeeth, Parbhani

yyDr. S.K. Chaudhari, Assistant Director General,
ICAR-NRM, New Delhi

yyDr. A.K. Patra, Director, ICAR-IISS, Bhopal.
yyDr. A.K. Vyas, Assistant Director General (HRM),
ICAR, New Delhi

yyDr. S.K. Sanyal, Ex-Vice Chancellor, BCKV,
Mohanpur, Nadia.
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yyDr. R.K. Samanta, Ex-Vice Chancellor, BCKV,
Mohanpur, Nadia

College of Agriculture, Agartala, Tripura

yyDr. B.U. Choudhury, Principal Scientist, ICAR-

yyDr. Ch. Srinivasa Rao, Director, ICAR-NAARM,
Hyderabad

Research Complex for North Eastern Hill Region,
Umiam, Barapani, Meghalaya

yyDr. S.K. Singh, Director, ICAR-NBSS & LUP,

yyDr. N. Prakash, Director, ICAR-Research

Nagpur.

yyDr. S.P. Mukhopadhyay, Member, QRT, ICARNBSS & LUP, Nagpur

yyShri Ashish Roy, Joint Director (Admin. ) &
Registrar, ICAR-NAARM, Hyderabad

yyShri Sanjay Bokolia, Chief Administrative Officer,
ICAR-NBSS & LUP, Nagpur

yyShri S. George, Chief Administrative Officer,
ICAR-NAARM, Hyderabad

Regional Centre, Jorhat
yyDr. R.M. Karmakar, Head, Department of Soil

Science, Assam Agricultural University (AAU),
Jorhat, Assam

yyDr. S. N. Gogai, Head, Regional Sericultural
Research Station (RSRS), Jorhat, Assam

yyDr. Leon Raj, Scientist, CSIR-North East Institute
of Science & Technology, Jorhat, Assam

yyMr. Prankrishna Tamooli, Centre In-charge,
National Institute of Electronics & Information
Technology (NIELIT), Ministry of Electronics and
Information Technology, Jorhat Extension Centre,
Jorhat, Assam

yyDr. U.K. Baruah, Scientist, Regional Sericultural
Research Station (RSRS), Jorhat, Assam

yyER. Udaivir Singh, Executive Engineer, Assam
Aviation Works Divn., CPWD, Guwahati

Complex for North Eastern Hill Region, Umiam,
Barapani, Meghalaya

yyDr. Deepak Singh, Sr. Scientist & PC, KVK,
Chandel, Manipur

yyDr. K. Borkakoti, Former Director of Agriculture,
Govt. of Assam

yyDr. B. Guha, Head, Department of Agronomy,
Assam Agricultural University (AAU), Jorhat,
Assam

yyDr. Mantu Bhuyan, Sr. Scientist, CSIR-NEIST,
Jorhat, Assam

yyDr. R.P. Yadav, Principal Scientist & Head, ICARNBSS&LUP, Regional Centre, Delhi

Regional Centre, Udaipur
yyHonourable Dr. Trilochan Mahapatra, Secretary
DARE & DG, ICAR.

yyDr. U. S. Sharma, VC, MPUAT, Udaipur,
yyDr. S. S. Burak, Director Research of the MPUAT
yyDr. S. K. Sharma, Zonal Director of Research,
MPUAT, Udaipur.

Regional Centre, New Delhi
yyDr. J.S. Parihar, Ex. Deputy Director, SAC,
Ahmedabad.

yyHameedullah Ahmadai, Soil Expert (Project

yyMr. Gopi, Senior Consultant, Govt. of Meghalaya

Manager) of Afghanistan Soil Information System,
FAO Afghanistan. Kabul, Afghanistan.

yyDr. Mrinmoy Dutta, Former Jt. Director, ICAR-

yyDr. J.A. Wani, Head, Sher-A-Kashmir University,

Research Complex for North Eastern Hill Region,
Tripura Centre and presently OSD & Principal,
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Srinagar, Jammu & Kashmir.

yyDr. J.S. Samra, Ex, CEO, NRAA, New Delhi.
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SCIENTIFIC

7.

Sh. H.L. Kharbikar, Scientist (Agril. Economics)

Dr. S.K. Singh, Director

8.

Ms. Radhika C., Scientist (Agril. Economics)

Priority Setting, Monitoring and Evaluation Cell

Regional Centre, Kolkata

Dr. S. Chatterji, Principal Scientist (Soil Science) &
In-charge

1.

Dr. D.C. Nayak, Principal Scientist (Soil Science)
& Head

2.

Dr. S.K. Gangopadhyay, Principal Scientist (Soil
Science)

3.

Dr. A.K. Sahoo, Principal Scientist (Soil Science)

4.

Dr. B.N. Ghosh, Principal Scientist (Soil Science)

5.

Dr. Krishnendu Das, Principal Scientist (Soil
Science)

6.

Dr. Dipak Dutta, Principal Scientist (Soil Science)

7.

Dr. K.D. Saha, Principal Scientist (Soil Science)

8.

Dr. S. Mukhopadhyay, Principal Scientist (Soil
Science)

9.

Dr. T. Chatopadhyay, Senior Scientist (Soil
Science)

Division of Soil Resource Studies
1.

Dr. P. Chandran, Principal Scientist (Soil Science) &
Head

2.

Dr. Jagdish Prasad, Principal Scientist (Soil Science)

3.

Dr. Pramod Tiwary, Principal Scientist (SWCE)

4.

Dr. R.P. Sharma, Scientist (Soil Science)

5.

Dr. K. Karthikeyan, Scientist (Soil Science)

6.

Dr. Vasu, D., Scientist (Soil Science)

7.

Sh. Abhishek Jangir, Scientist (Soil Science)

8.

Sh. Gopal Tiwari, Scientist (Soil Science)

9.

Dr. Ranjan Paul, Scientist (Soil Science)

Division of Remote Sensing Applications

1. Dr. Rajeev Srivastava, Principal Scientist (Soil
Science) & In-charge Head

2. Dr. M.S.S. Nagaraju, Principal Scientist (Soil
Science)

3. Dr. G.P. Obi Reddy, Principal Scientist
(Geography)

4.
5.
6.
7.

Sh. Nirmal Kumar, Scientist (Soil Physics)
Dr.(Ms) Nisha Sahu, Scientist (Soil Science)
Dr. Sudipta Chattaraj, Scientist (Soil Physics)
Sh. Benukantha Dash, Scientist (SWCE)

Division of Land Use Planning
1.

Dr. T.K. Sen, Principal Scientist (Soil Science) &
In-charge Head

2.

Dr. S. Chatterji, Principal Scientist (Soil Science)

3.

Dr. N.G. Patil, Principal Scientist (SWCE)

4.

Dr. R.A. Marathe, Principal Scientist (Soil
Physics)

5.

Dr. Ravindra Naitam, Scientist (Soil Science)

6.

Dr. (Mrs.) Amrita Daripa, Scientist (Environmental
Science)

10. Dr. Sah Kausar Reza, Senior Scientist (Soil
Science)
11. Dr. S. Bandyopadhyay, Senior Scientist (Soil
Science)
12. Dr. (Ms) S. Gupta Chaudhary, Scientist (Soil
Science)
Regional Centre, Bangalore
1.

Dr. Rajendra Hegde,
(Agronomy) & Head

Principal

2.

Dr. B.P. Bhaskar, Principal Scientist (Soil
Science)

3.

Dr. K.S. Anil Kumar, Principal Scientist (Soil
Science)

4.

Dr. V. Ramamurthy,
(Agronomy)

5.

Dr. S.C. Ramesh Kumar, Principal Scientist
(Agril. Economics)

6.

Sh. S. Srinivas, Senior Scientist (Computer
Application)

7.

Sh. S.P. Maske, Scientist (SWCE)

8.

Sh. R. Srinivasan, Scientist (Soil Science)

9.

Dr. S. Dharumarajan, Scientist (Soil Science)

Principal

Scientist

Scientist

10. Mrs Vasundhara R., Scientist (Soil Science)
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11. Dr. (Mrs) M. Lalitha, Scientist (Soil Science)

3.

Dr. S.S. Nimkhedkar, Chief Technical Officer
(FFT)

4.

Dr. R.A. Nasre, Asstt. Chief Technical Officer
(FFT)

5.

Sh. S.G. Anantwar, Chief Technical Officer (FFT)

6.

Sh. V.P. Patil, Chief Technical Officer (FFT)

7.

Dr. A.P. Nagar, Chief Technical Officer (FFT)

12. Ms M. Chandrakala, Scientist (Soil Science)
13. Dr. (Mrs) B. Kalaiselvi, Scientist (Soil Science)
14. Dr. (Mrs) Karthika, Scientist (Soil Science)
Regional Centre, New Delhi
1.

Dr. R.P. Yadav, Principal Scientist (Soil Science)
& Head

2.

Dr. S.K. Mahapatra, Principal
Science)

Scientist (Soil

8.

Dr. (Mrs.) Ratna P. Roy, Asstt. Chief Technical
Officer (FFT)

3.

Dr. (Mrs) J. D. Surya, Principal Scientist (Soil
Science)

9.

Mrs. Smita Patil, Asstt. Chief Technical Officer
(FFT)

4.

Dr. T.P. Verma, Principal Scientist (Soil Science)

5.

Dr. P.J. Khankhane, Principal Scientist (Soil
Science)

10. Sh. Vijay Bhongade, Asstt. Chief Technical
Officer (Photo.)

6.

Dr. Dharam Singh, Senior Scientist (Agronomy)

7.

Sh. Ashok Kumar, Scientist (Agronomy)

8.

Sh. Rajesh Kumar Meena, Scientist (Soil
Science)

9.

Sh. Vikas, Scientist (Agricultural Statistics)

10. Ms. Ritu Nagdev, Scientist (Environmental
Science)
11. Ms Prabha Susan Philip, Scientist (Soil Science)
Regional Centre, Jorhat

11. Dr. A.M. Nimkar, Asstt. Chief Technical Officer
(FFT)
12. Sh. V.N. Parhad, Asstt. Chief Technical Officer
(FFT)
13. Dr. (Mrs.) Jiji Cyriac, Asstt. Chief Technical
Officer (LID)
14. Sh. S.S. Gaikawad, Asstt. Chief Technical Officer
(FFT)
15. Sh. P.V. Ambekar, Asstt. Chief Technical Officer
(Photo.)
16. Dr. M.T. Sahu, Asstt. Chief Technical Officer
(P&E)

1.

Dr. S.K. Ray, Principal Scientist (Soil Science) &
Head

2.

Dr. S. Ramchandran, Scientist (Soil Science)

17. Sh. T.L. Khobragade, Senior Technical Officer
(WS)

3.

Sh. Roomesh Kumar Jena, Scientist (Soil
Science)

18. Sh. D.S. Mohekar, Senior Technical Officer (FFT)

4.

Sh. Gulshan Kumar
(Environmental Science)

20. Sh. S.C. Gharami, Senior Technical Officer (LT)

5.

Sh. Prasanjit Ray, Scientist (Soil Science)

Sharma,

Scientist

Regional Centre, Udaipur
1.

Dr. Ram Sakal Singh, Principal Scientist (Soil
Science) & Incharge Head

2.

Dr. S.S. Rao, Principal Scientist (Agronomy)

3.

Sh. R.S. Meena, Scientist (Soil Science)

4.

Sh. Roshan Lal Meena, Scientist (Agronomy)

5.

Sh. Pravash C. Moharana, Scientist (Soil
Science)

6.

Sh. Sunil Kumar, Scientist (Soil Science)

7.

Sh. Mahaveer Nogiya, Scientist (Soil Science)

19. Sh. P.S. Butte, Senior Technical Officer (FFT)
21. Sh. S.D. Meshram, Senior Technical Officer (LT)
22. Sh. H.J. Bhondwe, Technical Officer (FFT)
23. Sh. R.K. Bhalsagar, Technical Officer (FFT)
24. Sh. M.P. Khobradage, Technical Officer (WS)
25. Mrs. Ujwala Tijare, Technical Officer (WS)
26. Sh. B.M. Khorge, Technical Officer (WS)
27. Sh. R.N. Zambre, Technical Officer (WS)
28. Sh. M.D. Kadhav, Technical Officer (WS)
29. Sh. S.K. Kalbande, Technical Officer (WS)
30. Sh. S.S. Dohatre, Senior Technical Assistant
(FFT)

TECHNICAL

31. Sh. G.V. Manmode, Senior Technical Assistant
(FFT)

Headquarters, Nagpur

32. Sh. V.T. Sahu, Senior Technical Assistant (FFT)

1.

Dr. N.C. Khandare, Chief Technical Officer (FFT)

2.

Sh. S.V. Bobade, Chief Technical Officer (FFT)

33. Sh. U.B. Gaikawad, Senior Technical Assistant
(WS)
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34. Sh. S.K. Mendhekar, Technical Assistant (FFT)

4.

Sh. V. Mohan, Senior Technical Officer (LT)

35. Sh. V.R. Vinchurkar, Technical Assistant (FFT)

5.

Sh. A.K. Maitra, Technical Officer (FFT)

36. Sh. W.B. Mate, Technical Assistant (FFT)

6.

Sh. S. Islam, Senior Technical Assistant (FFT)

37. Sh. S.G. Khapekar, Technical Assistant (FFT)

7.

Sh. R.K. Dutta, Senior Technical Assistant (FFT)

38. Sh. M.M. Bhagat, Technical Assistant (FFT)

8.

Mrs. R. Basu, Senior Technical Assistant (LT)

39. Sh. D.R. Borkar, Senior Technician (WS)

9.

Mrs. S. Saha, Senior Technical Assistant (WS)

40. Sh. P.N. Jadhav, Senior Technician (FFT)

10. Sh. P. Mondal, Senior Technical Assistant (WS)

41. Sh. S.R. Singade, Senior Technician (FFT)

11. Sh. Deepak Maurya, Technical Assistant (FFT)

42. Sh. A.M.G. Sheikh, Senior Technician (FFT)

12. Sh. Sita Ram, Technical Assistant (FFT)

43. Sh. J.B. Padole, Senior Technician (FFT)

13. Sh. S. Sarkar, Senior Technician (FFT)

44. Smt. Nisha A. Lade, Technician (FFT)

14. Sh. G.C. Sarkar, Senior Technician (FFT)

45. Sh. Atul Dankhade, Technician (WS)

15. Sh. Sukonto Pal, Senior Technician (FFT)

46. Sh. L.G. Sontakke, Technician (WS)

16. Sh. Siddharth Karamkar, Senior Technician (LT)

47. Sh. S.A. Bhoyar, Technician (FFT)

17. Smt. Kalpana Biswas, Technician (LT)

Regional Centre, Bangalore

18. Sh. Mahesh Roy, Technician (FFT)

1.

Dr. B.A. Dhanorkar, Chief Technical Officer (FFT)

Regional Centre, New Delhi

2.

Mrs. Arti Koyal, Chief Technical Officer (FFT)

1.

Dr. Ram Gopal, Chief Technical Officer (FFT)

3.

Sh. K.V. Niranjane, Chief Technical Officer (FFT)

2.

Sh. K.M. Pal, Asstt. Chief Technical Officer (WS)

4.

Mrs. P. Chandramathi, Chief Technical Officer
(LID)

3.

Sh. Arvind Kumar, Asstt. Chief Technical Officer
(LT)

5.

Dr. M. Ramesh, Asstt. Chief Technical Officer
(LT)

4.

Dr. D.K. Katiyar, Senior Technical Officer (FFT)

5.

Sh. Harjit Singh, Senior Technical Officer (FFT)

6.

Sh. D.H. Venkatesh, Asstt. Chief Technical
Officer (LT)

6.

Sh. K.K. Bharadwaj, Technical Officer (P&E)

7.

Sh. Bhoora Prasad, Senior Technical Officer
(FFT)

7.

Sh. S. Saboo, Technical Officer (WS)

8.

Sh. Vijay Singh, Technical Officer (WS)

8.

Mrs. K. Sujatha, Senior Technical Officer (WS)

9.

9.

Sh. Shivappa Agadi, Senior Technical Officer
(FFT)

Sh. P.R. Kharwar, Senior Technical Assistant
(FFT)

10. Sh. C. Bache Gawda, Technical Officer (FFT)
11. Sh. K. Paramesha, Technical Officer (FFT)
12. Sh. Jairamaiah, Technical Officer (FFT)
13. Sh. N. Somasekhara, Senior Technical Assistant
(FFT)
14. Sh. B.M.N. Reddy, Senior Technical Assistant
(FFT)

10. Sh. Kuldeep Singh, Senior Technical Assistant
(FFT)
11. Sh. Makhan Singh, Technical Assistant (FFT)
12. Sh. Rajesh Rajpal, Technical Assistant (FFT)
13. Sh. Vas Dev, Technical Assistant (FFT)
14. Sh. Shiv Kumar, Technical Assistant (FFT)
15. Sh. Rajneesh Kumar, Technical Assistant (FFT)
16. Sh. P.S. Chaudhary, Senior Technician (FFT)

15. Ku. K.V. Archana, Senior Technical Assistant
(FFT)

17. Sh. Roshan Lal, Senior Technician (FFT)

16. Sh. N. Maddileti, Senior Technician (FFT)

1.

Sh. P.K. Dutta, Technical Officer (WS)

17. Ms. S. Parvathy, Senior Technician (LT)

2.

Sh. Durnan Gogai, Technical Officer (WS)

Regional Centre, Kolkata

3.

Mrs. Shamoli Chetia, Technical Officer (WS)

1.

Mrs. S. Das, Asstt. Chief Technical Officer (LT)

4.

Sh. Gopi Saikia, Technical Officer (WS)

2.

Dr. (Mrs.) J. J. Mukhopadhyay, Asstt. Chief
Technical Officer (FFT)

5.

Sh. Dilip K. Dutta, Senior Technical Assistant
(WS)

3.

Dr. Abhijit Haldar, Senior Technical Officer (FFT)

6.

Sh. N. Saikia, Technical Assistant (FFT)

Regional Centre, Jorhat
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7.

Sh. Pradip Kotoky, Technical Assistant (FFT)

14. Mrs. Rohini Watekar, Personal Assistant

8.

Sh. Chandeshwar Das, Technical Assistant
(FFT)

15. Mrs. Wasudha D. Khandwe, Personal Assistant

9.

Sh. Someshwar Das, Technical Assistant (FFT)

17. Mrs. Vaishali Arbat, Personal Assistant

16. Mrs. Ranjana Sharma, Personal Assistant

10. Sh. Amitabh Baruah, Technical Assistant (FFT)

18. Sh. U.S. Kapse, Upper Division Clerk

Regional Centre, Udaipur

19. Mrs. Shalu Nandanwar, Upper Division Clerk

1.

Sh. S.S. Sharma, Senior Technical Officer (FFT)

20. Sh. Nitin Mohurle, Upper Division Clerk

2.

Sh. Bhagwati Lal Tailor, Senior Technical Officer
(WS)

21. Sh. N.B. Mankar, Upper Division Clerk

3.

Sh. K.M. Soni, Technical Officer (FFT)

4.

Sh. N.D. Khan, Technical Officer (WS)

5.

Sh. Bansilal Jat, Technical Officer (FFT)

6.

Sh. Rameshwar Singh, Technical Officer (FFT)

7.

Sh. Devilal Oad, Technical Officer (FFT)

8.

Sh. Nola Ram Ola, Senior Technical Assistant
(FFT)

9.

Sh. B.S. Kumawat, Senior Technical Assistant
(FFT)

10. Sh. B.R. Meena, Technical Assistant (WS)
11. Sh. Ambalal Bhoi, Technical Assistant (WS)
12. Sh. C.K. Kumawat, Senior Technician (FFT)
13. Sh. Sohan Lal Sharma, Senior Technician (FFT)
14. Sh. J.S. Rao, Senior Technician (FFT)
15. Sh. Shiv Pal Singh, Senior Technician (FFT)
16. Sh. Manish Choudhary, Technician (WS)

22. Sh. S.S. Kamble, Upper Division Clerk
23. Sh. S.J. Patil, Upper Division Clerk
Regional Centre, Bangalore
1.

Mrs. P. Chandrakala, Assistant

REGIONAL CENTRE, KOLKATA
1.

Ms Bedantika Dutta, Assistant Administrative
Officer

2.

Sh. R.K. Dutta, Assistant

3.

Mrs. Nirmala Kumar, Assistant

4.

Mrs. Aparna Das, Personal Assistant

Regional Centre, New Delhi
1.

Sh. Sumit Sindhu, Assistant Administrative
Officer

2.

Mrs. Sunita Mittal, Upper Division Clerk

3.

Sh. Kamlesh Sharma, Upper Division Clerk

Regional Centre, Jorhat
1.

Sh. P.K. Das, Assistant

2.

Sh. Madan Das, Private Assistant

ADMINISTRATIVE

3.

Sh. N.C. Baruah, Personal Assistant

Headquarters, Nagpur

Regional Centre, Udaipur

17. Smt. Vandana Patil, Technician (FFT)

1.

Sh. Sanjay Bokolia, Chief Administrative Officer

2.

Sh. Z.H. Khilji, Sr. Finance & Accounts Officer

3.

Sh. Anshul Gupta, Administrative Officer

4.

Sh. A.P. Chaitupune, Assistant Administrative
Officer

5.

Sh. Toran Prasad, Assistant Administrative
Officer

6.

Sh. A.P.Tembhurnikar, Assistant

7.

Sh. S.C. Kolhe, Assistant

8.

Sh. A.M. Kosare, Assistant

9.

Sh. Y.L. Misal, Assistant

1.

Sh. Rajesh Choudhary, Assistant Administrative
Officer

2.

Sh. Harish Rajput, Personal Assistant

3.

Sh. Unnikrishnan Nair, K.K., Assistant

4.

Sh. V.S. Sankhla, Upper Division Clerk

5.

Sh. Bhanwar Singh Devra, Lower Division Clerk

SKILLED SUPPORTING STAFF
Headquarters, Nagpur
Sh. S.P. Dimote

Sh. Ramesh Khawle

Sh. A.T. Kantode

Mrs. S.N. Gajbhiye

10. Sh. S.P. Awale, Assistant

Sh. A.Z. Sarode

Sh. B.C. Wahane

11. Sh. Ajay Meshram, Assistant

Sh. R.M. Parate

Sh. D.B. Thombre

Sh. G.B. Topre

Sh. A.L. Kathikar

12. Sh. M.M. Khan, Private Secretary
13. Sh. S.M. Pathak, Private Secretary
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Regional Centre, Bangalore
Sh. M.T.N. Murthy

Sh. R. Balakrishna

Sh. N. Sampangi

Sh. C. Nagraj

yySmt. Girija Rangari, Asstt. Admn. Officer, Nagpur
retired on superannuation on 30.06.2017.

yyShri Jagdish Mehto, Skilled Supporting Staff, New
Delhi retired on superannuation on 30.06.2017.

yyShri Wakeel Ahmed, Asstt. Admn. Officer, Nagpur
retired on superannuation on 30.06.2017.

Regional Centre, Kolkata
Smt Usha Kujur

Mrs. Radha Turi

Sh. Nandlal Pramanik

Mrs. Alpana Roy

Sh. V.N. Mishra

yyShri D.B. Thombre, Skilled Supporting Staff,
Nagpur retired on superannuation on 31.07.2017.

yyShri Rudrappa, Skilled Supporting Staff, Bangalore
retired on superannuation on 30.09.2017.

yyShri L. Gogai, Technical Assistant, Jorhat retired
on superannuation on 30.09.2017.

Regional Centre, New Delhi
Sh. Radhey Shyam

Sh. Rakesh Kumar

Sh. R.B. Mehto

Sh. Harender Singh Rawat

yySmt. R. Gayatri Devi, Asstt. Admn. Officer,
Bangalore retired
31.12.2017.

on

superannuation

on

yySmt. Priti Chamuah, Upper Division Clerk,
Regional Centre, Jorhat
Sh. N.C. Saikia

Sh. Raju Balmiki

Sh. Nirmal Saikia

Sh. J.C. Baruah

Sh. Dilip Borah

Sh. J.P. Gogai

Sh. Bipin Gogai

Sh. Pabitra Gogai

Sh. R.C. Rajak

Bangalore retired
31.12.2017.

on

superannuation

on

yySmt. Jharna Kar, Technician, Kolkata retired on
superannuation on 31.12.2017.

yyShri Jai Mangal, Technical Officer, New Delhi
retired on superannuation on 28.02.2018.

STAFF MOVEMENT
yyShri A.A. Goswami, Administrative Officer was

Regional Centre, Udaipur
Sh. Devilal Prajapat

Sh. Shambhulal Meena

Sh. Mohanlal Meghwal

relieved from ICAR, NBSS&LUP, HQrs. Nagpur
on 30.12.2017 (A/N) to join the post of Senior
Administrative Officer at ICAR-CICR, Nagpur on
promotion

yyShri A.P. Chaitupune, Assistant Administrative
New Entrants
yyDr. P.J. Khankhane, Principal Scientist
yyDr. R.A. Marathe, Principal Scientist
yyMs Prabha Susan Philip, Scientist
yyMs Karthika, K.S., Scientist
RETIREMENTS
yyDr. (Smt.) P.L.A. Satyavathi, Senior Scientist,

Nagpur retired on superannuation on 31.12.2017.

yyShri A.B. Bhasme, Skilled Supporting Staff,
Nagpur retired on superannuation on 30.04.2017.

yyShri

Venkatagiriyappa,
Senior
Technical
Assistant, Bangalore retired on superannuation
on 31.05.2017.

yyShri Nawab Khan, Technical Assistant, New Delhi
retired on superannuation on 30.06.2017.

Officer, ICAR-NBSS&LUP, Regional Centre,
Kolkata transferred to ICAR-NBSS & LUP,
Amravati Road, Nagpur on 17.06.2017.

yyShri U.S. Kapse, Upper Division Clerk, ICARNBSS&LUP, Kolkata transferred to ICAR-NBSS&
LUP, Amravati Road, Nagpur on 04.10.2017.

yyMr. G.K. Sharma, Scientist has joined the Regional
Centre, Jorhat on 10.04.2017 on transfer.

yyMr. P. Deb Roy, Scientist transferred from Regional
Centre, Jorhat to ICAR-IIWM, Bhubaneswar on
29.06.2017.

PROMOTIONS
The following officials are promoted to the next higher
grade in 2017-18

yyDr. S. Bandopadhyay, Senior Scientist RGP 8000
yyDr. (Smt. M. Lalitha, Scientist RGP 7000
yySmt. R. Vasundhara, Scientist RGP 7000
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yyDr. Roomesh Kumar Jena, Scientist RGP 7000
yyDr. D. Vasu, Scientist RGP 7000
yyDr. Rajesh Kumar Meena, Scientist RGP 7000
yyShri Sumit Sindhu, Assistant Administrative
Officer

yyMs Bedantika Dutta, Assistant Administrative
Officer

STUDY LEAVE
yyShri Sunil Kumar, Scientist
went on study leave

yyShri

Mahaveer
Nogiya,
Scientist went on study leave
to pursue Ph.D. degree

yyShr Gulshan Kumar Sharma,

}

to pursue
Ph.D.
degree

yyShri Unikrishnan Nair, K.K., Assistant
yySmt. P. Chandrakala, Assistant
yyShri Devilal Oad, Technical Officer (FFT)
yyShri Kuldeep Singh, Senior Technical Assistant

DECEASED

yySmt. K.V. Archana, Senior Technical Assistant

yyShri A.L. Kathikar, Skilled Supporting Staff, HQrs.,

(FFT)
(FFT)

yyShri Amitabh Baruah, Technical Assistant (FFT)
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Scientist went on study leave

yyShri Roshan Lal Meena,

Scientist went on study leave

Nagpur expired on 14.02.2018

14

Budget
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