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IT enabled extension system 
 

Bhoomi Geo-portal   
A Geo-portal is a web portal used to find and access the geographic information (geo-spatial information) and 

associated geographic services (display, 

editing, analysis, etc.) via internet. It is 

important for effective use of 

geographic information system (GIS) 

and a key element of Spatial Data 

Infrastructures (SDI).The importance of 

spatial databases in management and 

optimum utilization of natural resources 

is well recognized. Information on 

several soil parameters is available in 

the country and these are in scattered in 

different research papers and reports. 

Keeping this in view, a dedicated Geo-

portal ñBhoomiò on soils is 

conceptualized and developed by 

collating geo-referenced soil and allied 

resources database in GIS (Fig.1). It is 

an effort to eliminate redundancies and 

duplication of efforts, and enforcing 

consistency, standards, and sharable protocols to build a cross-domain soil knowledge base for effective 

utilization of natural resources in the country. Further, Geo-portal provides platform for exchange of soils 

research data with national and international agencies for monitoring of soil quality and carrying out research in 

ecology, climate change and land use planning. 

 

In the Geo-portal Bhoomi (Fig. 1), the soil and site characteristics in terms of polygon, line and point data and 

administrative division of the country like boundaries of states, districts, tehsils and village are arranged in 

systematic manner and the database structure is kept open to link cadastral boundary. Soil maps of 1:1M, 

1:250000, 1:50000 and 1:10000 scale; various thematic maps on natural resources depicting type, spatial 

distribution and severity of degradation and 

desertification; degradation in crop land, 

prime agriculture land, soil nutrient status map 

depicting area of sufficiency, deficiency and 

toxicity of nutrients in the country; area 

vulnerability to drought (type and severity) 

and flood (extent and severity) are structured 

in a systematic manner. Attempt has been 

made to depict potential area for crops and 

cropping pattern and horticultural crops in an 

organized manner. A framework has been 

developed for placing the information on 

agro-ecological zones to agro-ecological units 

via sub-regions and zones. The information 

available on the Bhoomi portal is also 

maintained on the digital India platform by 

the name of soil information system (Fig. 2) 

maintained by National Center of Geo-

informatics (https://ncog.gov.in/). The information can be also visualized by querying system maintained in the 

portal. 

  
Research Team for Bhoomi portal : Dr. S.K. Singh, Dr. G.P. Obi Reddy, Dr. S. Chattaraj, Dr. Nirmal Kumar, 

Dr. R. Srivastava,  Dr. R.P. Yadav, Dr. R.S. Singh, Dr. D.C. Nayak, Dr. S.K. Ray, Dr. R. Hegde, Mr. Abhisek 

Chakore and Mr. Raghav Deoghare 

 

Team for Soil Information System (SIS): Dr. S.K.Singh, Dr. T.P.Singh and Dr. R.S. Singh 

Fig. 2. Soil Information System on Digital India Platform 

Fig. 1. Bhoomi Geoportal 

https://en.wikipedia.org/wiki/Web_portal
https://en.wikipedia.org/wiki/Geographic
https://en.wikipedia.org/wiki/Geospatial
https://en.wikipedia.org/wiki/Internet
https://en.wikipedia.org/wiki/Geographic_information_systems
https://en.wikipedia.org/wiki/Spatial_Data_Infrastructure
https://en.wikipedia.org/wiki/Spatial_Data_Infrastructure
https://en.wikipedia.org/wiki/Spatial_Data_Infrastructure
https://ncog.gov.in/


  

e-Publication: Digital Assistants   2 

 

 
Potential Crop Zone (PCZ) Mapper 

 
ICAR-NBSS&LUP is engaged in resource based agricultural land use planning for improving livelihood of the 

farmers of the country;  developed an android based mobile application titled Potential Crop Zone (PCZ) 

Mapper. This derives information from the Bhoomi Geo-portal (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 like soil region, physiography, 

sub physiography, landform, land management units etc. by clicking the area of interest. The App can locate the 

userôs 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 userôs feedback. This indeed will be the part of Digital India platform. 

Some components of the App are displayed below: 

 

 

 

 

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 

https://ncog.gov.in/SIS
https://play.google.com/store/apps/details?id=com.pczmapper
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Web based advisory service for site-specific fertilizer recommendations in different land 

use systems of West Bengal 

 

ICAR-NBSS&LUP is engaged in resource based agricultural land use planning for improving livelihood of the 

farmers of the country; developed Farmerôs advisory service, hosted on www.wbagrisnet.gov.in of NIC server 

and linked with mobile cell phone to offer services to the vegetable, rice, fruit and pulse growers of West 

Bengal. Advisory based on knowledge base (information heuristises), inference engine (analyzes knowledge 

base) and end user interface (accepting inputs and generating outputs) has an open architecture for addition/ 

deletions of soil test values. It generates information on ranges of soil pH, macro and micro-nutrient status and 

calculates nutrient requirement, recommends type, amount, time and method of fertilizer application, organic 

matter and soil ameliorants for a given variety of a crop or land use of a village in different seasons. The 

advisory has revolutionised the agricultural scenario in West Bengal. The format of the query and query results 

in the mobile are given below.  

  

Farmersô advisory 

 

Research team : Dr. S.K.Singh, Dr. Dipak Sarkar, Dr. Pradip Sen and Shri.A. Majumdar
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Land Resource Information System of Goa (LRIS Goa) 

ICAR-NBSS&LUP is engaged in inventorying 

land resources for the betterment of the farming 

community. Development of an android based 

mobile GIS application on Land Resource 

Information of Goa (LRIS Goa) is a testimony to 

this activity.  The App was launched by the 

Honôble 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. The App is 

capable of visualizing, disseminating, sharing and 

also 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. The App can locate the userôs 

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 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 userôs feedback. This indeed 

will be the part of Digital India platform. The operating steps in this App are displayed below: 

 

 

 

This App can be downloaded from the Google play store at free of cost: 

(https://play.google.com/store/apps/details?id=com.goalris) 

Research Team :  Dr. S. K. Singh, Dr. S. Chattaraj, Dr. V. Ramamurthy, Mr. V. Thakare, Dr A. Daripa, Mr. B. 

Das and Dr. G.P. Obi Reddy 

https://ncog.gov.in/SIS
https://play.google.com/store/apps/details?id=com.goalris
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Smart mobile phone for collecting geo-referenced soil database ï Bhu-Sandharbhit 

Mrida Data Sangrahak 

ICAR-NBSS&LUP has developed a hand-held device (PDA - WP60) with a customized android application for 

collecting real time soil data related along with current GPS location (latitude, longitude & altitude). This 

application also allows user to take geo-tagged photographs with the dataset. Proforma (menus) have been 

developed in drop down mode to enter the field data for various parameters to minimize the human error. It has 

also offline mode of working wherein temporary storage facility is available in the PDA. Provision has been 

made in the device to send the data to the server on availability of internet connectivity. Separate web-based 

systems have also been developed for individual user and for management of database at different levels for 

monitoring and report generation. Provisions for entry of laboratory data of physical and chemical properties of 

soils have also been made to have an integrated database in the server. The hierarchical quality check workflow 

system from bottom to top is also included to ensure quality data delivery at user end. It can be used for 

systematic field data collection and real-time transfer to central server with less manual error, accurate GPS 

location; date and time from satellite, three level data security, instant generation of reports, monitoring of work 

progress from anywhere through centralized data repository. It has replaced the age old pen and paper based 

data collection techniques.  

 

(Copy right for Android based smart mobile phone for collecting and transmitting geo-reference data from 

field to data centre (Diary number 6188/2015-CO/SW). 

 
 

Screen shots of Android based smart phone GIS application for real-time field geo-database management 

 

Research Team : Dr. S. K. Singh, Dr. Rajeev Srivastava, Dr. G. P. Obi Reddy, Dr. S. Chattaraj and Dr. Nirmal 

Kumar 
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Digital Soil Library  

This is specifically designed for maintaining and displaying the database of Sujala project ï a World Bank 

funded Integrated Watershed Development programme. In the library the spatial data is created in ArcGIS 

environment and the Digital Library (DL) software is developed using Visual Studio.NET. Fig. 1 shows the 

opening screen of the DL software, where the user has to select the micro watershed and Fig. 2 shows the soil 

map of selected watershed. The software displays all the information of the selected land parcel i.e. soils, current 

land use, existing hydrological structures, proposed conservation measures, fertility status and suitability for 

different crops. Software module is developed to display the village wise land parcels with selected soil or 

fertility status. Using the software, one can also generate village or micro-shed reports and Excel file with 

properties of all the land parcels for the selected village (Fig. 3). The software also includes the facility to view 

the photos and pedon description forms of the selected soil series (Fig. 4). The thematic maps for depth, LCC, 

slope, texture, erosion, gravelliness and suitability maps for 11 horticultural crops i.e. Amla, Cashew, Custard 

Apple, Guava, Jackfruit, Black berry (Jamun), Lime, Mango, Orange (moosambi), Sapota (Chikoo), and 

Tamarind have been deployed . Soil fertility maps have also been added. 

 

  

Fig. 1. Opening screen of the Digital Library 

software 

Fig. 2. Computer screen showing the soil map of 

selected watershed 

 
Fig. 3. Computer screen with the results of the selected village 

 

 
Fig. 4 Computer screen showing the soil profile photo of the selected soil series 

 

Research Team : Dr. S. Srinivas, Dr. R. Hegde and Dr. S. K. Singh


