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1. Executive Summary 
 

The Odisha Bhoochetana Project has the mandate of improving crop productivity and rural 
livelihoods through science-based Natural Resource Management in the State.  The objectives 
of the project include assessment of nutrient status of soils in 30 districts through stratified 
random sampling, identification of best bet soil, water and crop management practices to 
increase the productivity, upgrading of two laboratories as referral labs, capacity building of 
Dept. of Agriculture staff and consortium partners including farmers and concurrently 
monitor, evaluate, assess and document the impacts for mid-term corrections. 
 
A total of 39674 samples covering 3957 villages and 310 blocks across 30 districts were 
collected for analysis at ICRISAT, Hyderabad. So far analysis of 37538 out of 39674 samples is 
completed with regard to soil pH, electric conductivity, organic carbon and available nutrient 
content for major, secondary micro-nutrients. Results indicate that 84% samples are acidic in 
pH, 99.6% samples showed normal electric conductivity and 51% and 25% of samples are 
found to be deficient in available P and available K respectively, with 43% samples low in soil 
C content. Similarly deficiency of magnesium, sulphur, boron, and zinc were reported in 27%, 
51%, 80% and 43% samples, respectively.  
 
With regard to setting up of referral laboratories at Bhubaneswar and Sambalpur, the 
laboratory in Bhubaneswar is ready for plug and play status and with regard to Sambalpur, 
space for setting of laboratories is finalized, renovation of the laboratories and electric work 
and setting up of separate transformer is in progress. 
 
A total of 4166 demonstrations were conducted in an area of 2510 acres across all the 30 
districts, 81 blocks and 360 villages. During kharif season, 1698 demonstrations covering an 
area of 1260 acres were organized across 30 districts, 54 blocks and 187 villages. Similarly a 
total of 2468 demonstrations covering an area of 1250 acres across 30 districts, 65 blocks and 
218 villages were organized during rabi, 2018. Majority of the demonstrations were laid out 
to showcase crop diversification options, improved cultivars, application of micronutrient viz. 
zinc and boron and adding of humic acid. Demonstrations in kharif  include field crops viz. 
paddy, finger millet, foxtail millet, pearl millet, maize, pigeonpea, groundnut and vegetables 
in nutrition garden viz. brinjal, tomato, chillies, cabbage etc. Similarly in rabi, demonstrations 
were organized on paddy, finger millet, maize, sorghum, chickpea, blackgram, greengram, 
cowpea, groundnut, mustard, vegetables in nutrition garden viz. cauliflower, tomato, chilles, 
potato etc. Around twenty non-crop demonstrations on waste decomposer were organized 
to show case manure production out of farm waster in a faster manner.  
 
The average increase in crop yield in kharif, 2018 was 43% in finger millet, 33% in foxtail millet, 
21% in maize, 17% in pearl millet, 17% in paddy, 19% in groundnut, 115% in pigeonpea 
compared to ŦŀǊƳŜǊǎΩ practices. Among technologies, soil test based application of NPK along 
with boron in finger millet and foxtail millet, soil test based application of NPK and zinc and 
boron in maize, paddy and pigeonpea and soil test based application of NPK, zinc, boron and 
humic acid in pearl millet and groundnut gave higher yield response compared to farmers 
practice. 
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A total of 477 capacity building programmes covering 15461 participants were organized 
during 2018-19. Men and women farmers and stakeholders were trained on best bet 
agricultural practices. Thirty four exposure visits with a participation of 1491 farmers were 
organized to show case various technologies across various centers of excellence. 
 
In order to monitor the interventions, build good working relationships with line 
departments, national institutions, agricultural university and to converge the facilities and 
resources of participating agencies, 99 visits were undertaken by the scientist of ICRISAT 
across 30 districts during 2018-19. The scientists also visited and interacted with the farmers 
to orient them about conducting demonstrations of improved technologies viz. improved 
cultivars, soil test based nutrient application and management of micronutrients deficiencies 
during kharif and rabi seaons.  
 
A total of 1800 demonstration covering an area of 890 acres on paddy, finger millet, 
pigeonpea and groundnut is envisaged to be conducted across 30 districts during kharif, 2019. 
Various technologies that are intended to be demonstrated during the period are climate 
smart cultivars recommended for location specific conditions, management of micro-nutrient 
deficiencies viz. zinc and boron, application of humic acid and integrated pest management. 
 

2. Introduction and Objectives 
 

The project aims at improving crop productivity and rural livelihoods through science-based 
Natural Resource Management in the State of Odisha. Soil health mapping through the 
collection of about 40,000 representative soil samples by stratified sampling methods across 
30 districts provides a sound base for precise nutrient management, not only for nitrogen (N), 
Phosphorous (P) and Potassium (K) but also for the deficiciencies in secondary and 
micronutrients. It also envisages economic and environmental benefits by avoiding 
indiscriminate use of NPK fertilizers. The two laboratories selected in the State will be 
upgraded to state-of-the-art referral laboratories of international standards to cater to future 
requirementsof swift and precise quality analyses of a sizeable number of soil, water, 
fertilizer, and plant samples. 
 
The project will facilitate science-led developments through capacity building of master-
trainers/farmers/stakeholders and harnessing the synergies of consortium partners like the 
Department of Agriculture and Watershed, Odisha Remote Sensing Application Center, OUAT 
and NGOs. Identification and dissemination of nutrient-soil-crop-water management 
practices in collaboration with the DoA is expected to generate significant increase in he 
productivity of major crops with participating farmers in the state. The project will establish 
pilots as sites of learnings in the districts to scale out as well as evaluate farmer-preferred 
innovations. Data collection through crop cutting experiments, surveys in the pilots/districts, 
synthesis of results as reports, and expert monitoring and evaluation will serve as tools for 
review and mid-term correction. 
 
While focusing on improvement in productivity and livelihoods during two years, the project 
will also strengthen the State by setting up state-of-the-art soil analysis laboratories, 
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providing GIS-based soil maps, and enhancing the availability of improved seeds and well 
trained para-professionals, farmers and stakeholders. 
 
The specific objectives  

¶ To upgrade two existing soil analytical laboratories in the state to serve as referral 
laboratories and run them efficiently with government support.  

¶ Identify the best soil, crop, water and nutrient management options for sustainable 
intensification of major crops in different agro-ecoregions to increase productivity 
through demonstrations in pilot sites and scalingup in partnership with DoA and other 
partners through convergence. 

¶ To assess the nutrient status of soils in the 30 districts of Odisha through stratified soil 
sampling. 

¶ To build the capacity of DoA staff in undertaking soil analysis, handling data and that of 
other consortium partners including farmers for scalingup science-led holistic 
development strategy using ICT tools. 

¶ To concurrently monitor, evaluate, assess and document the impacts of the scalingup 
approach in order to enable mid-course corrections. 

 

3. Project Launch and Team Building 
 

A state-level workshop was organized to deliberate on Orissa Bhoochetana on 23rd June 2018 
at Bhubaneswar. Around 170 delegates representing the Department of Agriculture & 
Farmers Empowerment (DDAs, DAOs &officersof head offices), NGOs, OUAT, and ICRISAT 
participated. Following the welcome address by Dr SP Wani (former Director-IDC), the 
objectives of the workshop were spelt out by Dr Sreenath Dixit (Head ςIDC), who underlined 
ǘƘŜ ǇǊƻƧŜŎǘΩǎ ŜƳǇƘŀǎƛǎ ƻƴ scaling up science-led interventions to improve crop productivity. 
He said the workshop would serve to sensitize the key partners in Odisha, including the State 
Agriculture University and staff of agriculture departments in the districts. Prof S Pasupalak, 
Vice Chancellor, OUAT, in his address emphasized the role of the university in the project and 
the importance of encouraging students to get involved in field work like soil sampling. He 
also highlighted that given most of the soils in Odisha were acidic, treatment with soil 
amendments was critical. Mr Muthu Kumar (Director, Department of Agriculture, Odisha) 
urged the officers of the departmentto implementation the project effectively, suggested 
demonstrations in non-rice cropping systemsas well, and to identify known technologies from 
farmers for scaling-up in the state. Dr Wani presented the concept and activities of the 
Bhoochetana project, citing the success of the project in Karnataka, where farmers realized 
enhanced benefits by 20-60% from improved managementcompared to ŦŀǊƳŜǊǎΩ normal 
practices. He urged the consortium of DoA, OUAT, KVKs, ICRISAT and other research and 
extension institutions to work together to achieve impacts. Mr Sourabh Garg, Principal 
Secretary, Government of Odisha, indicated that the main objective of the project was to 
rejuvenate the soils and improve crop yields by 10% in two years, for which capacity building 
programs would ƴŜŜŘ ǘƻ ōŜ ŎƻƴŘǳŎǘŜŘ ŀǘ ŘŜǇŀǊǘƳŜƴǘ ƭŜǾŜƭ ŀǎ ǿŜƭƭ ŀǎ ŀǘ ŦŀǊƳŜǊǎΩ ƭŜǾŜƭΦ άThe 
NGO partners in the project will bring in the aspect of community mobilization and assist in 
capacity building at the village level. The focus of this project should be on non-paddy 
cropping systemΣέ aǊ DŀǊƎ ǎŀƛŘΣ ŎƛǘƛƴƎ ǘƘŜ example of the seed village concept which is an 
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important part of the project. He opined that the project would be a good start for doubling 
ŦŀǊƳŜǊǎΩ ƛƴŎƻƳŜs. The inaugural session ended with a vote of thanks by Dr Wani. 

 
Plate 3.1: Participants during project launch and tea building st Bhubaneshwar. 

 
Dr Mukund Patil presented an overview of the activities plannedand illustrated how real time 
monitoring through a digital dashboard and ICT-based tools would facilitate two-way 
information exchange with the farmers. Presenting highlights of the soil data analysis for 
Dhenkanal district and the widespread soil degradation, he sought inputs from officials, NGO 
representatives and OUAT professors in finalizingthe kharif plan for the respective districts. 
This was done through group discussions in which the participants were split into four groups 
(Table 3.1.) Dr Pattanaik (Head, Soil Science Department, OUAT) and Dr Antaryami Misra 
(Associate Professor, Soil Science Department, and OUAT) suggested considering the 
Hirakund dam command area while delineating zones as well as the availability of assured 
irrigation. It was finally suggested to customize the district work plan based on the agro-
climatic and other local details such as the availability of assured irrigation, danger from wild 
animals, etc. 

Table 3.1. Participants split into groups to discuss challenges, opportunities and work plans. 

 Agro-climatic Zone Districts 

Group1  

North western plateau Sundargarh, Deogarh, Sambalpur,Jharsuguda 

North central plateau Mayurbhanj, Keonjhar 

North eastern coastal plain Balasore, Bhadrak, Jajpur, Keonjhar 

Group 2 East  &  south  eastern  coastal 
plain 

Kendrapara, Khurda, Jagatsinghpur, Puri, Nayagarh, 
Ganjam Group 3  North eastern Ghat Rayagada, Gajapati, Ganjam, Koraput 

Eastern Ghat highland Koraput, Nabarangpur 

South eastern Ghat Malkangiri, Koraput 

Western undulating Kalahandi, Nuapada 

Group 4  West central table Bargarh, Balangir, Boudh, Sonepur, Sambalpur, 
Jharsuguda Mid central table land Angul, Dhenkanal, Cuttack, Jajpur 

 
The group discussions were facilitated by Drs Girish Chander, Gajanan Sawargaonkar, Mukund 
Patil and Aviraj Datta for group numbers 1, 2, 3 and 4, respectively, and a group leader was 
identified totake the planning discussions forward.  

The presentation by group 1 highlighted the challenges of non-availability of suitable seed 
(varieties of pulses, oilseeds), lack of seed production and buy-back guarantee; problems with 
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cattle and wild animals, labor, low mechanization, and soil acidity. Since soil salinity in 
Bhadrak and Balasore and degraded soils in Mayurbhanj, Jharsuguda, and Keonjhar districts 
are challenges, it was suggested that converging ongoing programs (soil health card program; 
NFSM, RKVY, BGREI, TRFA, State plans ς line transplanting, seed village program, green 
manuring and seed production, minor millet program, ATMA, etc,) would be ideal. The group 
suggested the inclusion of additional technologies to do with on-farm mechanization, post-
harvest technologies and value addition, promotion of organic farming and composting, 
integrated nutrient management (INM,) market linkages integrated farming system, digital 
monitoring, and single window solutions to farmer issues ς from seed to harvest. The 
mechanism for capacity building was discussed, and it was decided to focus on a greater 
number of farmer trainings, field schools, and field days to popularize the results of field 
demonstrations, engage with lead farmers/krushaksathis as agents for scaling-up, use digital 
technologies for scaling-up and ease the movement and monitoring of department officials 
through facilitation.  

 
Group 2 highlighted the predominance of the paddy-based cropping system, low productivity, 
water scarcity, poor drainage, poor marketing facility, lack of availability of quality seed, and 
menace of stray animals. Convergence of ongoing schemes was seen as an answer to these 
challenges: BGREI for paddy; NFSM for pulses; NMOOP- Oilseed; and soil health card. The 
group proposed to bring in additional technologies such asmicro irrigation, soil reclamation, 
and focused extension program in PPP mode, need-based seed multiplication and farm 
mechanization. It was agreed that change could be brought about by focusing on capacity 
building activities, for which the following actionable points were proposed:extending the 
NAMET mode to NGOs (PPP),linking KVKs to farmers,training master trainers,having farm 
facilitators, lead farmers, farmers interest groups, farmer field schools (FFS),result  
demonstrations, and inter- and intra-state exposure visits.  

 
Group 3 shared details of the wide range of crops in the region (paddy, finger millet, niger, 
maize, pigeonpea, turmeric, ginger, sugarcane, etc). The challenges identified across these 
districts were soil erosion, poor irrigation facilities, lack of timely availability of seeds, acidic 
soils, low organic carbon, open grazing, imbalanced use of fertilizers, slow transfer of 
technology, clay pan formation, and poor market support. They came up with five schemes 
to be converged into the Bhoochetana program: NFSM, BGREI, Millet mission, NMAET, and 
PKVY. It was proposed to bring additional technologies like soil amendments, green manuring 
for non-paddy crops, slashing and shredding implements, mechanization, maize and millet 
harvesters, zero till seed drill and ICT. The need for capacity development was reiterated and 
the mechanism proposed was to engage through farm facilitators, distribution of package of 
practices to farmers, simulatinga game on water management, and filling SAW posts on 
priority.  
 
Group 4 highlighted the following key challenges: Inadequate and non-timely supply of 
assured irrigation,non-availability of desired seed variety both in kharif  and rabi ,animal 
nuisance (elephant,monkey, wild bear/boar),indiscriminate use of pesticides (in Bargarh),lack 
of coordination between irrigation and agriculture departments,poor extension network 
(diversion of extension functionaries for non-agriculture purposes),labor shortage during 
peak seasons,cultivation of paddy in rainfed uplands, lack of agro-based industries/ agri- 
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entrepreneur / value addition and value chain,and lack of market linkages and forward 
linkages. The ongoing programs that can tackle these challenges were identified as 
Jalanidhi/BKVY, RKVY, lifting water from canal for additional coverage, building cold storage 
for vegetablesand other perishable products, crop insurance, soil test-based fertilizer 
recommendations, etc.  Additional technologies such as seed production through contract 
farming and buy-back policy, hybrid seed production for paddy, development of farmer-
breeder, solar micro irrigation, and in-situ production of hydroelectricity by hydro volt tech, 
etc were suggested. This change could come about by focusing on training programs for 
Krushak sathis, involvement of district-level training coordinators, and incentivizingSAWs and 
Krushak sathis, among others.  
 
The presentationswere followed by deliberations on the way forward. Asking the groups to 
take the opportunity to bring about change in the livelihoods of farmers, Dr Wani was 
optimistic that a proactive consortium would facilitate the action plan. He emphasized that 
convergence of all department activities was critical not only for conducting the target 1800 
demonstrations but also to build astrong district team that would adopt innovative ways to 
help farmers. He urged all the district officials to take advantage of the presence of ICRISAT 
and its technologies in their districts. Commissioner (Agril.), Government of Odisha, 
encouraged all the department officials to help ICRISAT bring about change in the farming 
scenario of the state.  
 
In the plenary session chaired by Mr Sourabh Garg, the group leaders shared the 
presentations on the discussion points. 
 

4. Entry Point Activity: Analysis of Odisha Soils 
 

As part of the Bhoochetana project, before the start of kharif 2018, soil sample collection was 
initiated in all the 30 districts. A stratified random composite soil sampling methodology was 
followedthat combines a number of discrete samples collected from a single field 
homogenized into a single sample for analysis. A total of 39674 soil samples are collected till 
date from across 310 blocks in 3957 villages (Table 4.1). Soil samples numbering 37538 were 
analyzed at the CRAL laboratory at ICRISAT and results shared with Department of Agriculture, 
Odisha. OUAT students were trained in soil sampling methods and were involved along with 
NGO partners.  

 
Plate 4.1: Left: Soil sampling in Barkote block in Deogarh district; Right: Training of OUAT students 

in soil sampling & participation in soil sample collection in Khorda district. 



7 

 

Table 4.1. Soil samples collected from across Odisha. 

S.No District Blocks (No) Villages (No) 
No. of samples 

collected 
No.  of samples 

analyzed 

1 Angul 8 104 1040 1020 

2 Balasore 12 156 1550 1550 

3 Bargarh 12 156 1560 1550 

4 Bhadrak 7 91 910 910 

5 Balangir 14 182 1820 1829 

6 Boudh 3 39 390 370 

7 Cuttack 14 182 1820 1820 

8 Deogarh 3 39 390 390 

9 Dhenkanal 8 104 1040 1030 

10 Gajapati 7 91 910 540 

11 Ganjam 22 280 2870 2810 

12 Jagatsinghpur 8 104 1040 1040 

13 Jajpur 10 130 1300 1300 

14 Jharsuguda 5 78 650 100 

15 Kandhamal 12 156 1480 1474 

16 Kalahandi  13 114 1140 1120 

17 Kendrapara 9 117 1170 1150 

18 Keonjhar 13 169 1690 1640 

19 Khurda 10 127 1300 1300 

20 Koraput 11 137 1370 1269 

21 Malkangiri 7 90 901 509 

22 Mayurbhanj 26 338 3340 3317 

23 Nabarangpur 10 108 1286 1213 

24 Nayagarh 8 104 1040 1040 

25 Nuapada 5 63 647 657 

26 Puri 11 139 1430 1420 

27 Rayagada 11 143 1430 1010 

28 Sambalpur  9 117 1170 1170 

29 Sonepur 6 78 780 780 

30 Sundargarh 16 221 2210 2210 

  Total 310 3957 39674 37538 

 
4.1 Outcomes of soil test analysis 

 
A total of 37538 samples were analyzed for pH, electric conductivity, organic carbon and 
available nutrient levels for major, secondary and micro nutrients. Results indicate that 84% 
of soils have acdic pH, 11% are neutral and only 4.61% shown alkaline reaction. The data on 
electric conductivity indicated that 99.61% soils are EC normal. About 43% soils found to be 
deficient in organic carbon and 51% deficient in available P, 25% deficient in available K. 
Among the secondary nutrients, magnesium is deficient in 27% and Sulphur in 51% of the 
soils. In case of micronutrients, deficiency of boron and zinc to the extent of 80% and 43% 
respectively. The district and block wise results on soil testing is presented as separate sub-
heads below. 
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4.2 District wise results 
 

4.2.1 Soil pH 
 
The analays of the data on pH indicated that more than 80% of the soils in the districts are 
acidic in nature (Table 4.2; Figure 4.1).  In case of Jharsuguda 100% samples have shown acidic 
reaction followed by Kendrapara, Mayurbhanj and Jagatsinghpur, while only 45% of samples 
in Naupada shown acidity. Twenty two percent of samples from Naupada reported to be 
alkaline in nature followed by Balangir (16%), Kalahandi (14%), Baudh (14%), Angul (11%) and 
Sonepur (10%). Further, 34% of samples from Naupada shown to be neutral in reaction 
followed by Boudh (29%), Balangir (26%), Kalahandi (54%) and Sonepur (22%). 
 

Table 4.2. District wise extent of acidic, neutral and alkaline soils in Odisha (% of soil 
samples). 
District Acidic Neutral Alkaline 

Jharsuguda 100 0 0 

Kendrapara 98 2 0 

Mayurbhanj 97 3 0 

Jagatsinghpur 96 3 0 

Puri 96 3 1 

Koraput 96 4 1 

Kandhamal 95 5 0 

Sundergargh 94 5 1 

Nabrangpur 94 5 1 

Bhadrak 93 5 1 

Gajapti 93 3 4 

Jajpur 93 4 2 

Keonjhar 93 6 1 

Khurda 92 6 2 

Malkangiri 89 9 1 

Sambalpur 89 7 4 

Cuttack 88 9 4 

Deogarh 87 12 1 

Balasore 85 13 1 

Dhenkanal 82 14 3 

Rayagada 81 15 4 

Bargarh 80 15 5 

Nayagarh 74 19 7 

Ganjam 70 22 8 

Angul 69 20 11 

Sonepur 68 22 10 

Kalahandi 62 25 14 

Balangir 59 26 16 

Boudh 57 29 14 

Nuapada 45 34 22 

Total 85 11 4 
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Figure 4.1: District wise details of acidic, neutral and alkaline soils in Odisha. 

 

4.2.2 Electric conductivity 
 
The soil analysis data showed normal that majority of samples (99.6%) have normal electric 
conductivity while it was found to be at injurious level in Sundergarh (1.36%) followed by 
Kendrapara (1.22%) and Ganjam (1.07%). The detils of the same is given in Table 4.3 and 
Figure 4.2. 
 

 
 

Figure 4.2: District wise EC levels in Odisha. 
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Table 4.3. District wise EC in the soil of Odisha (% of soil samples). 

District Injurious to all crops Normal 

Angul 0.00 100.00 

Balangir 0.00 100.00 

Boudh 0.00 100.00 

Deogarh 0.00 100.00 

Dhenkanal 0.00 100.00 

Gajapti 0.00 100.00 

Jharsuguda 0.00 100.00 

Kalahandi 0.00 100.00 

Kandhamal 0.00 100.00 

Keonjhar 0.00 100.00 

Khurda 0.00 100.00 

Koraput 0.00 100.00 

Malkangiri 0.00 100.00 

Nabrangpur 0.00 100.00 

Nayagarh 0.00 100.00 

Nuapada 0.00 100.00 

Rayagada 0.00 100.00 

Sonepur 0.00 100.00 

Cuttack 0.11 99.89 

Mayurbhanj 0.12 99.88 

Bargarh 0.19 99.81 

Jagatsinghpur 0.38 99.62 

Puri 0.42 99.58 

Balasore 0.52 99.48 

Sambalpur 0.68 99.32 

Bhadrak 0.88 99.12 

Ganjam 1.07 98.93 

Kendrapara 1.22 98.78 

Sundergargh 1.36 98.64 

Jajpur 4.00 96.00 

Total 0.45 99.55 

 

4.2.3 Organic Carbon 
 

The data on organic carbon is presented in (Table 4.4; Figure 4.3). The data showed that the 
organic carbon content is low in 43% of soils, while it was medium in 39% and high in 18% of 
soil samples. The 41% of soils in Koraput district were found to contain higer organic carbon, 
while it was very low Khurda district (8%).  
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Table 4.4. District wise soil organic carbon in the samples (% of total samples). 

District High Medium Low Total 

Koraput 41 35 25 100 

Nuapada 34 44 22 100 

Deogarh 28 43 28 100 

Sonepur 27 38 36 100 

Malkangiri 24 34 42 100 

Kandhamal 23 35 42 100 

Bargarh 23 41 36 100 

Kendrapara 22 51 27 100 

Sambalpur 22 39 39 100 

Angul 22 45 34 100 

Nabrangpur 20 42 38 100 

Rayagada 19 28 53 100 

Balangir 17 36 46 100 

Cuttack 17 46 37 100 

Dhenkanal 17 51 32 100 

Keonjhar 16 37 47 100 

Ganjam 16 39 45 100 

Mayurbhanj 16 39 45 100 

Balasore 15 33 52 100 

Puri 14 42 44 100 

Kalahandi 14 35 51 100 

Jajpur 14 37 49 100 

Bhadrak 14 45 40 100 

Sundergargh 13 39 47 100 

Jharsuguda 13 48 39 100 

Boudh 13 36 51 100 

Jagatsinghpur 12 44 44 100 

Gajapti 8 29 63 100 

Nayagarh 8 38 54 100 

Khurda 8 31 62 100 

Total 18 39 43 100 

 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 4.3 Soil organic carbon levels in various districts in Odisha state. 
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4.2.4 Phosphorus 
 

The data on phosphorus content showed that majority of soils i.e. 53% across the district are 
found to contain lower levels of phosphorus, while it was medium in 30.09% and high in 17% 
of the soils in the state (Table 4.5; Figure 4.4). The soils in Rayagada district found to contain 
higher levels of phosphorus (48%), while the 74% of soils in Mayrurbhanj are found to be 
contain lower levels of phosphorus. 
 

Table 4.5. Status of soil phosphorus in various districts (% samples). 

District High Medium Low 

Mayurbhanj 9 16 74 

Sundergargh 10 17 73 

Keonjhar 13 19 69 

Balangir 9 24 68 

Malkangiri 14 19 67 

Kalahandi 10 23 67 

Nuapada 9 27 64 

Deogarh 9 27 64 

Nabrangpur 13 26 61 

Dhenkanal 13 31 56 

Sonepur 13 31 56 

Ganjam 16 28 56 

Sambalpur 18 29 54 

Jharsuguda 19 28 53 

Boudh 12 37 51 

Khurda 18 31 50 

Kandhamal 26 24 50 

Gajapti 21 30 49 

Balasore 13 38 49 

Angul 16 35 49 

Nayagarh 17 40 42 

Kendrapara 10 47 42 

Koraput 22 36 42 

Bhadrak 19 40 41 

Bargarh 24 39 37 

Jajpur 26 37 37 

Cuttack 27 38 34 

Jagatsinghpur 22 46 32 

Puri 27 44 29 

Rayagada 48 28 24 

Total 17 30 53 
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Figure 4.4: Percentage of samples showing levels of phosphorus in the soil. 

 

4.2.5 Potassium 
 
The data on soil potassium content across various districts in the state is given in Table 4.6; 
Figure 4.5. The analysis showed that majority of the soils (46.69%) are found to be medium in 
potassium while 28% and 25% of the soils have higher and lower levels of potassium. About 
65% of the soils in Rayagada and Naupada shown to have higher potassium compared to 
Khurda where only 8% of the wer found to have higher potassium. In constrast majority of 
soils i.e. more than 30% of the soils in Balasore, Mayurbhanj, Jagpur, Khurda, Malkingiri, Puri, 
Keonjhar and Cuttack found to be lower potassium content compared to Naupada, Rayagada, 
Gajapati district whre less then 10% of the soils were found to have lesser levels of potassium. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.5: Soil potassium levels in various districts in Odisha. 
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Table 4.6. District wise details of soil potassium levels in Odisha (% of samples). 

District High Low Medium Total 

Angul 36 11 52 100 

Balangir 30 16 54 100 

Balasore 17 47 36 100 

Bargarh 24 26 50 100 

Bhadrak 29 25 46 100 

Boudh 21 29 50 100 

Cuttack 24 33 43 100 

Deogarh 32 18 50 100 

Dhenkanal 30 19 52 100 

Gajapti 34 7 60 100 

Ganjam 34 15 51 100 

Jagatsinghpur 23 27 50 100 

Jajpur 19 38 43 100 

Jharsuguda 36 19 45 100 

Kalahandi 41 11 48 100 

Kandhamal 39 11 50 100 

Kendrapara 44 17 39 100 

Keonjhar 22 35 43 100 

Khurda 8 38 54 100 

Koraput 43 15 42 100 

Malkangiri 21 36 42 100 

Mayurbhanj 18 47 36 100 

Nabrangpur 26 21 52 100 

Nayagarh 25 25 50 100 

Nuapada 65 1 33 100 

Puri 19 35 45 100 

Rayagada 65 5 30 100 

Sambalpur 25 18 57 100 

Sonepur 32 23 45 100 

Sundergargh 23 19 59 100 

Total 28 25 47 100 

 

4.2.6 Calcium 
 
Results of soil analysis showed that 90% of soils in Odisha state were found to be sufficient in 
soil calcium levels except Gajapathi where 40% of soils were found to have deficient levels of 
calcium (Table 4.7; Figure 4.6). 
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Table 4.7. Status of calcium in soils of Odisha (% samples). 

District Deficient Sufficient Total 

Kendrapara 1 99 100 

Nuapada 1 99 100 

Bhadrak 2 98 100 

Cuttack 2 98 100 

Jagatsinghpur 2 98 100 

Kalahandi 3 97 100 

Nayagarh 4 96 100 

Dhenkanal 4 96 100 

Balangir 4 96 100 

Deogarh 5 95 100 

Boudh 5 95 100 

Ganjam 5 95 100 

Sonepur 6 94 100 

Jajpur 6 94 100 

Angul 6 94 100 

Rayagada 7 93 100 

Bargarh 7 93 100 

Kandhamal 8 92 100 

Puri 10 90 100 

Malkangiri 10 90 100 

Balasore 11 89 100 

Nabrangpur 12 88 100 

Sambalpur 13 87 100 

Khurda 13 87 100 

Sundergargh 15 85 100 

Koraput 15 85 100 

Keonjhar 18 82 100 

Jharsuguda 18 82 100 

Mayurbhanj 26 74 100 

Gajapti 40 60 100 

Total 10 90 100 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
Figure 4.6: Soil calcium levels in various districts of Odisha. 
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4.2.7 Magnessium 
 
In general more tha 70% of soil samples shown to have sufficient levels of magnesium (Table 
4.8; Figure 4.7).  Data from the analysis suggest soils in Kendrapara, Jagitsinghpur, Bhadrak, 
Naupada, and Cuttack have higher magnesium levels compared to Gagapati, Khandamal, 
Mayurbhanj, Korapur, Keonjhar.  
 

Table 4.8. District wise details of magnesium levels in Odisha (% of samples) 
 District Deficient Sufficient 

Kendrapara 1 99 

Jagatsinghpur 3 97 

Bhadrak 4 96 

Nuapada 4 96 

Cuttack 8 92 

Nayagarh 13 88 

Puri 14 86 

Dhenkanal 17 83 

Kalahandi 18 82 

Jajpur 18 82 

Boudh 21 79 

Ganjam 21 79 

Deogarh 21 79 

Balangir 21 79 

Angul 24 76 

Sonepur 25 75 

Khurda 27 73 

Balasore 31 69 

Rayagada 34 66 

Sambalpur 35 65 

Nabrangpur 37 63 

Sundergargh 37 63 

Bargarh 38 62 

Jharsuguda 38 62 

Malkangiri 40 60 

Keonjhar 42 58 

Koraput 46 54 

Mayurbhanj 50 50 

Kandhamal 54 46 

Gajapti 76 24 

Total 28 72 
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Figure 4.7: Magnessium levels in soils of Odisha. 

4.2.8 Sulphur 
 
The district wise details of Sulphur levels in the state of Odisha is presented in Table 4.9; Figure 
4.8. The soil analysis showed that the sufficiency level of Sulphur range from 13 to 75% with 
average value of 49% across the state.  Similarly the the deficiency level range for 25 to 87% 
with an average value of deficiency of 51% across the state. More than 70% of the soils in 
Sonepur, Naupada and Bargarh found to have sufficient levels of Suphur. 

 
Figure 4.8: District wise sulphur levels in Odisha (%). 
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Table 4.9. District wise Sulphur content in Odisha (% samples). 

District Deficient Sufficient Total 

Sonepur 25 75 100 

Nuapada 27 73 100 

Bargarh 29 71 100 

Angul 36 64 100 

Kendrapara 36 64 100 

Jharsuguda 37 63 100 

Balasore 37 63 100 

Ganjam 40 60 100 

Cuttack 41 59 100 

Dhenkanal 42 58 100 

Deogarh 42 58 100 

Balangir 44 56 100 

Rayagada 44 56 100 

Sambalpur 44 56 100 

Sundergargh 45 55 100 

Jajpur 47 53 100 

Nayagarh 48 52 100 

Bhadrak 49 51 100 

Puri 50 50 100 

Boudh 52 48 100 

Kalahandi 54 46 100 

Jagatsinghpur 58 42 100 

Malkangiri 59 41 100 

Khurda 65 35 100 

Mayurbhanj 66 34 100 

Nabrangpur 70 30 100 

Kandhamal 71 29 100 

Keonjhar 71 29 100 

Gajapti 82 18 100 

Koraput 87 13 100 

Total 51 49 100 

 
 

4.2.9 Zinc 
 
The data on zinc levels showed that defincincy of about 43% of the soils were deficient in zinc. 
The zinc deficient is very much prevalent in Balangir followed by Naupada, Boudh, Sonepur 
and Kalahandi (Table 4.10; Figure 4.9). In constrast, the soils in Cuttack followed by 
Dhenkanal, Kendrapara and Jharsuguda found to have sufficient levels of zinc. 
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Table 4.10. District wise details of zinc in Odisha (% samples). 

District Deficient Sufficient Total 

Balangir 76 24 100 

Nuapada 72 28 100 

Boudh 66 34 100 

Sonepur 64 36 100 

Kalahandi 63 37 100 

Angul 61 39 100 

Nabrangpur 59 41 100 

Keonjhar 55 45 100 

Jagatsinghpur 55 45 100 

Deogarh 55 45 100 

Bargarh 53 47 100 

Malkangiri 52 48 100 

Koraput 49 51 100 

Gajapti 42 58 100 

Nayagarh 42 58 100 

Balasore 41 59 100 

Sambalpur 41 59 100 

Kandhamal 41 59 100 

Sundergargh 39 61 100 

Mayurbhanj 39 61 100 

Bhadrak 38 62 100 

Ganjam 32 68 100 

Puri 30 70 100 

Rayagada 28 72 100 

Khurda 25 75 100 

Jajpur 25 75 100 

Jharsuguda 21 79 100 

Kendrapara 19 81 100 

Dhenkanal 19 81 100 

Cuttack 18 82 100 

Total 43 57 100 

  
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.9: Deficiency and sufficiency levels zinc in various districts in Odisha. 
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4.2.10 Boron 
 
The district wise details of boron is presented in Table 4.11; Figure 4.10.  The data reveales 
that more than 80% of soils across the districts are deficient in boron. In case of Jharsuuguda, 
Nabrangapur, Sundergarh, Boudh, Gajapati, Sambalpur, Balangir, Malkangiri, Mayurbhanj, 
Baragarh and Sonepur more than 90% of the soils are deficient in boron, while 43 and 64% 
soils in Bhadrak and kendrapara were found to have sufficient in boron content. 
 

Table 4.11. District wise levels of boron in Odisha (% 
samples). District Deficient Sufficient Total 

Kendrapara 36 64 100 

Bhadrak 57 43 100 

Jagatsinghpur 63 37 100 

Puri 63 37 100 

Ganjam 64 36 100 

Balasore 68 32 100 

Dhenkanal 74 26 100 

Deogarh 76 24 100 

Jajpur 77 23 100 

Rayagada 80 21 100 

Angul 80 20 100 

Nuapada 80 20 100 

Nayagarh 81 19 100 

Cuttack 83 17 100 

Khurda 83 17 100 

Koraput 83 17 100 

Kalahandi 87 13 100 

Kandhamal 87 13 100 

Keonjhar 90 10 100 

Sonepur 90 10 100 

Bargarh 90 10 100 

Mayurbhanj 92 8 100 

Malkangiri 92 8 100 

Balangir 92 8 100 

Sambalpur 92 8 100 

Gajapti 93 7 100 

Boudh 94 6 100 

Sundergargh 95 5 100 

Nabrangpur 95 5 100 

Jharsuguda 98 2 100 

Total 81 19 100 
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Figure 4.10: District wise boron deficiency and sufficiency levels in Odisha (%). 

 

4.2.11 Ferrous 
 
The district wise deficiency levels of ferrous is presented in Table 4.12; Figure 4.11.  The data 
reavealed that the ferrous levels in the soils across the districts is sufficient with no deficiency 
in three districts viz. Khurda, Kendrapara and Jharsuguda. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.11: Ferrous deficiency levels in Odisha soils. 
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Table 4.12. District wise details of ferrous in the Odisha (% samples) 
 District Deficient Sufficient Total 

Boudh 8 92 100 

Balangir 6 94 100 

Balasore 5 95 100 

Rayagada 4 96 100 

Gajapti 4 96 100 

Kalahandi 3 97 100 

Angul 3 97 100 

Sambalpur 2 98 100 

Jajpur 2 98 100 

Deogarh 2 98 100 

Sonepur 2 98 100 

Kandhamal 2 98 100 

Nuapada 2 98 100 

Bargarh 1 99 100 

Sundergargh 1 99 100 

Ganjam 1 99 100 

Keonjhar 1 99 100 

Malkangiri 1 99 100 

Cuttack 1 99 100 

Nayagarh 1 99 100 

Dhenkanal 1 99 100 

Mayurbhanj 1 99 100 

Bhadrak 1 99 100 

Jagatsinghpur 0 100 100 

Koraput 0 100 100 

Nabrangpur 0 100 100 

Puri 0 100 100 

Jharsuguda 0 100 100 

Kendrapara 0 100 100 

Khurda 0 100 100 

Total 2 98 100 

 

4.2.12 Copper 
 
The data on copper showed that the soils in Odisha are sufficient in copper content in all the 
districts (Table 4.13; Figure 4.12). In case of Jharsuguda and Kendrapara the 100% of samples 
shown that there is no deficiency of copper. 
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Table 4.13. District wise copper deficiency and sufficiency levels (% samples). 

District Deficient Sufficient Total 

Jharsuguda 0 100 100 

Kendrapara 0 100 100 

Ganjam 0 100 100 

Jagatsinghpur 0 100 100 

Dhenkanal 0 100 100 

Cuttack 0 100 100 

Nayagarh 0 100 100 

Bhadrak 0 100 100 

Khurda 0 100 100 

Gajapti 1 99 100 

Jajpur 1 99 100 

Koraput 1 99 100 

Deogarh 1 99 100 

Nuapada 1 99 100 

Mayurbhanj 1 99 100 

Kalahandi 1 99 100 

Nabrangpur 1 99 100 

Sambalpur 1 99 100 

Boudh 2 98 100 

Sonepur 2 98 100 

Malkangiri 3 97 100 

Rayagada 3 97 100 

Bargarh 3 97 100 

Angul 3 97 100 

Balasore 3 97 100 

Keonjhar 3 97 100 

Puri 4 96 100 

Sundergargh 5 95 100 

Balangir 5 95 100 

Kandhamal 6 94 100 

Total 2 98 100 
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Figure 4.12: Copper deficiency and sufficiency levels in Odisha. 

 

4.2.13 Manganese 
 
The details of manganese deficiency and sufficiency levels is presented in Table 4.14; Figure 
4.13Φ ¢ƘŜ Řŀǘŀ ǎƘƻǿŜŘ ǘƘŀǘ фт҈ ƻŦ ǘƘŜ ǎƻƛƭǎ ŀŎǊƻǎǎ ǾŀǊƛƻǳǎ ŘƻƴΩǘ ǎƘƻǿ ǘƘŜ ŘŜŦƛŎƛŜƴŎȅ ƻŦ 
manganese. 

 
Figure 4.13: Manganese status in the soils of Odisha. 
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Table 4.14. District wise manganese sufficiency and deficiency levels in Odisha (% samples). 

District Deficient Sufficient Total 

Kendrapara 0 100 100 

Koraput 0 100 100 

Kandhamal 0 100 100 

Deogarh 1 99 100 

Cuttack 1 99 100 

Bhadrak 1 99 100 

Jharsuguda 1 99 100 

Sundergargh 1 99 100 

Rayagada 1 99 100 

Nayagarh 1 99 100 

Mayurbhanj 2 98 100 

Dhenkanal 2 98 100 

Malkangiri 2 98 100 

Jagatsinghpur 2 98 100 

Gajapti 2 98 100 

Keonjhar 2 98 100 

Khurda 2 98 100 

Bargarh 3 97 100 

Jajpur 3 97 100 

Sambalpur 3 97 100 

Ganjam 3 97 100 

Sonepur 4 96 100 

Nabrangpur 5 95 100 

Kalahandi 5 95 100 

Balasore 6 94 100 

Boudh 6 94 100 

Puri 7 93 100 

Balangir 7 93 100 

Nuapada 8 92 100 

Angul 8 92 100 

Total 3 97 100 

 

4.4 Block wise results 
 
Block wise results indicate that soil in 100% of soils across ten blocks in Mayrubhan are acidic 
in nature, while only 28% of soils in Khariar block in Naupada district shown to acidic in nature. 
In so far as soil alkalinity is concerned, highst percent of soils i.e. 44 % of the soils in Khariar 
block in Naupada are alkaline in nature. Majority of the soils across all the block in the state 
shown tolerance EC except for Ganjam block in Ganjam district where 29% of soils have higher 
levels of EC that are injurious to crop growth. Highest deficiency of organic caron (95%) was 
noticed in Krushnaprasad, Puri followed by Bolagarh in Khurda (95%), Bonapur, Khurda (91%) 
and Rasuloour, Jajpur (87%). The deficiency of available P range from 6% in Laxmipur, Koraput 
to 95% in Bolagarh, Khurda. The deficiency of available potassium ranged from 0% in 
Laxmipur, Koraput to 83% in Bonapur, Khurda. Available calcium was found to be deficient in 
Krushnaprasad, Puri (80%) followed by R. Udayagiri, Ganjam (75%), Baripada and Mayurbhanj 
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(54%). The deficiency of magnesium ranged from 0% in Rajkanika and Rajanagar, Kendrapara 
to 94% in Rayagada, Gajapati district. The sulphur deficiency ranged from 4% in Athgarh, 
Cuttack to 100% in Kotpad, Korapur. Majority (>80%) of the blocks in Balangir found to be 
deficient in zinc while Banki-Dampada block in Cuttack shown to have no deficiency. Majority 
of soils in all the blocks (>80%) are found to be deficiency in boron while in Kendrapara, 
Ganjam and Bhadrak are found to have lesser deficiency levels. Khrushnprashad block in Puri 
district registered highest level of deficiency of manganese. The block wise soil test data is 
presented in Annexure 1. 
 

4.4 State Level Consultation  
 
As a part of Odisha Bhoochetana project, a state level consultation program was organized 
on 22nd Feb 2019 at ICRISAT, Hyderabad with to harness and converge the best expertise in 
the fields of soil science and agronomy from ICAR, OUAT and DoA in achieving precision and 
efficiency in decision making in recommending soil test based nutrient management systems. 
The experts include Dr. Antaryami Mishra and Dr. Rabindra Naik, Associate Professros, Soil 
Science, OUAT, Bhubhaneswar, Dr. Sanjay Kumar Ray, Head, Johat Centre, ICAR-NBSSLUP, Dr. 
B. N. Ghosh, Principal Scientist, Kolkatta Centre, ICAR-NBSSLUP and Shri Sharada Prasanna 
Kar, Soil Chemist, STL, Govt. of Odisha, Bhubaneswwar. The consultation program aimed at 
managing acid soils with best unified nutrient management strategies for sustainable soil 
health. Enhancing agricultural productivity with soil test based fertilizer recommendations for 
major crops of Odisha was to be the major agenda during the discussion. At this backdrop, 
eminent soil scientists from ICAR and OUAT were gathered under one roof. Dr. Sreenath Dixit 
welcomed the participants and explained the objectives of the program. Dr. Pooran Gaur in 
his opening remarks called for application of research findings from Bhoochetana project to 
develop a plan as to which of those micronutrients needed to be applied and disseminate the 
crop recommendations. Dr. Girish Chander gave an overview of the project while Dr. 
Pushpajeet presented the initial outcomes from soil analysis completed under the project. Dr. 
Dixit discussed about the sharing Bhoochetana objectives and program activities which can 
be built upon the address soil acidity and micronutrients problem and recommendations 
based on clear, scientific and credible results to the end users. Dr. Antaryami Mishra 
presented briefly on fertility status of Odisha soils. Dr. Rabindra Nayak presented the micro-
nutrient status of Odisha soils along with the recommended doses based on his research 
experience. Dr. Ghosh discussed about the effect of management practices on nutrient 
availability and indicators which can be developed from the data sets of this project. Mr. 
Sharada Kar explained the acid management scheme of Odisha government and the cost 
recovery challenges faced during execution of liming scheme. Dr. Sanjay Ray spoke at length 
resolving research based issues in acid soils and guided the team on preparation of GIS 
thematic maps. Dr. P. K. Mishra discussed briefly about the content in soil health cards and 
style of presentation. All the participants actively participated in the discussion on 
improvement of soil health card leading to a format that was as need upon. The consultation 
programme concluded with recommendation on nutrient doses, acid soil management 
strategy, planning of various interventions in the upcoming season and researchable issues in 
soil health management. The following are the outcomes of the consultation: 
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¶ Conducting of trial/demonstration to address the issue of soil acidity in the pilot sites 
of the project 

¶ Setting up crop demonstrations during kharif  ǎŜŀǎƻƴ ƛƴ ǘƘƻǎŜ ŦŀǊƳŜǊΩǎ ŦƛŜƭŘǎ ǿƘŜǊŜ 
the soil samples have already been analyzed 

¶ Analyze the amendments especially the Paper Mill Sludge (PMS) for heavy metal 
prior to its application 

¶ Recommendation on application of 25 per cent higher N, P and K over and above 
RDF if the nutrient status is low and 25 per cent lesser if soil status is high 

¶ Recommendation on reintroduction of PMS as an amendment to correct soil acidity 
on a larger scale 

¶ Recommendation on soil application of boron @ 1kg per ha every year  

¶ Recommendation on application of sulphur @ 30 kg per ha (200 kg gypsum) for 
cereals and 45 kg per ha for oilseeds in deficient soils 

¶ Recommendation on application of 5 kg Zn/ha/year (25 kg ZnSO4) in case of paddy 
and 2.5 kg /ha/year for pulses and other cereals and 2 kg Zn/ha/year for oilseeds in 
deficient soils 

¶ Recommended the usage of biofertilizers like Azospirillum, Azatobacter, PSB, 
Rhizobium 

¶ Promoting the seed priming with 1 % zinc sulphate heptahydrate and 1 % KH2PO4 in 
acidic soils 

¶ Promoting application of well decomposed poultry manure @ 2.5 t/ha in furrows as 
a substitute of lime in management of acid soil 

¶ Incentivizing and promotion of large scale production of aerobic composting both on 
individual and community basis 

¶ Making mandatory the digital soil maps to be the reference point for soil fertility and 
crop recommendations. 

¶ Finalized the critical soil limits for Odisha soils 

¶ Low cost PMS could be considered as second best options for management of acid 
soils. 

¶ Chemical liming materials could be considered particularly for the soils where the pH 
is below <5.0 in alternate year with INM to reduce cost of liming materials. 

¶ Recommendation that PMS dose of 50% of lime requirement (LR) is highly desirable 
option in the state of Odisha. 
 
 

4.5 Digital Soil Mapping for Developing Soil Nutrient Maps of Odisha 
 
Digital Soil Mapping (DSM) - or predictive soil mapping ς provides option to generate soil 
property surfaces at fine resolution with the uncertainty of prediction. There are three steps 
in DSM: 1) collection of legacy soil data or field and laboratory measurement of soil properties 
and development of the base maps of available data including climatic information, land 
cover, terrain and geological variables; 2) Estimation of soil properties by using quantitative 
relationship between measure point data and spatial maps prepared in first step; 3) estimated 
soil properties further used to derive more difficult-to-measure soil properties such as soil 
water storage, carbon density, and phosphorus fixation. Although the DSM product has some 
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prediction uncertainties, but it provides the spatial information at much higher resolution and 
at less cost. DSM methodologies will be implemented to developed prediction map of 
selected soil nutrients for Odisha state.  
 

 

Figure 4.14: Distribution of soil sample point across Odisha. 
 

4.5.1 Environmental covariates 
 
Environmental variables are the factors, which may have influence on development of soil 
over period of time. The key variables include elevation, precipitation, and temperature 
(Figure 4.15). The digital elevation model (DEM) acquired with the shuttle radar topographic 
mission (SRTM) with spatial resolution of 90 m around the study area was downloaded for 
Odisha state. The DEM was processed in QGIS software to derived slope and aspect as terrain 
attributes. The global raster data of WorldClim Bioclimatic variables for WorldClim version 2 
was used to extract the bioclimatic variables.  
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Figure 4.15: Rarster images of environmental covariate. 
 

4.5.2 Data distribution and transformation 

 
The distribution of soil nutrient values was checked for skewness, kurtosis and normality. In 
case data is not following normal distribution, data transformation techniques such as 
logarithmic, square root, power were used to transform the data to fit into normal 
distribution. Logarithmic transformation method is commonly used data transformation 
techniques, which also found suitable to transform both legacy dataset and big dataset to fit 
to normal distribution. Spatial variation in organic carbon content of surface soil samples was 
studied through semivariogram using spherical model. 
 

4.5.3 Digital soil mapping 
 
The steps used for developing soil nutrient maps for Odisha state using DSM techniques are 
as follow. 

1. Preparing stack of rasters of covariates  
2. Extracting the point information from raster stack with respecting geo-coordinates 

of soil sampling points. 
3. Exploratory analysis: Checking for extracted data for distribution of values of fertility 

parameters and selecting appropriate data transformation  
4. Data partitioning: 75% sample data points for calibration of model and remaining 

25% data points for validation of model. 
5. Applying validated model to prepare the digital soil map 
6. Preparing classified map based on existing rule of fertility recommendations 

The classified maps of soil fertility parameters are shown in Fiigure 4.16-4.18 using Random 
Forest model. Further investigation will be done to assess the quality and accuracy of the 
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maps. The finalized maps based on accuracy level will be used for information dissemination 
and for online application.  

 

Figure 4.16: Classification map based of pH values. 

 

 
Figure 4.17: Status of organic carbon, available-P, and available-K in Odisha. 

 


























































