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Foreword 

Soil acidity poses a significant challenge to agricultural productivity, particularly in regions like 

Odisha, where vast areas of cultivated land are affected by soil acidity. The adverse effects of 

soil acidity include nutrient deficiencies, reduced crop yields, and long-term soil degradation, 

making it imperative to adopt innovative and sustainable solutions for soil management. 

The SAFAR project, as documented in this research bulletin, presents an eco-friendly approach 

for addressing soil acidity through the utilization of industrial by-products such as basic slag 

and fly ash, combined with compost. This "Waste to Wealth" initiative transforms industrial 

by products into valuable soil amendments; contributing to both environmental sustainability 

and enhances agricultural productivity. The development and optimization of EcoLime+, a 

novel soil amendment, mark a significant step toward reclaiming acidic soils in Odisha and 

beyond. 

Through meticulous research, field trials, and farmer-centric interventions, the SAFAR project 

has demonstrated tangible improvements in soil pH, nutrient availability, and crop yields. The 

collaboration between researchers, industries, start-ups, and farming communities 

underscores the importance of integrated efforts in tackling soil degradation and promoting 

sustainable agricultural practices. 

This bulletin serves as a valuable resource for policymakers, researchers, and farmers, 

providing comprehensive insights into innovative soil management strategies. I am confident 

that the knowledge shared in this publication will inspire further research, policy support, and 

grassroots initiatives aimed at improving soil health and ensuring food security. 

I commend the efforts of all stakeholders involved in this endeavour and encourage continued 

exploration of sustainable solutions for enhancing agricultural resilience. 

      Director 

(ICAR-CRRI, Cuttack) 
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Preface 
Soil acidity is a challenge affecting crop production in various regions worldwide, including 

India.  In Odisha, acidic soils exist in a large portion (around 70%) of the cultivated land, leading 

to low nutrient availability and hampered crop productivity.  This research bulletin presents 

the strategies and findings undertaken under the SAFAR (slag and fly ash based green products 

for acid soil management) project, aimed at managing soil acidity through sustainable and 

cost-effective soil amendments. The SAFAR project focuses on utilizing industrial by-products 

such as basic slag and fly ash, combined with compost, to manage/reclaim acidic soils in 

Odisha.  This "Waste to Wealth" approach not only provides a solution for soil acidity but also 

promotes the environmentally friendly utilization of industrial waste, contributing to a circular 

economy. The bulletin details with the project's implementation across six districts in Odisha, 

highlighting the selection of study locations, soil characteristics, and constraints.  It outlines 

the development and optimization of EcoLime+, a value-added product formulated from basic 

slag/fly ash, and compost to neutralize soil acidity and improve crop production. Through 

extensive field trials and farmer training programs, the project has demonstrated significant 

improvements in soil pH, nutrient status, soil health and crop yield.  The findings confirm the 

effectiveness of EcoLime+ in real farming conditions, offering a practical and scalable solution 

for acid soil management.  

This bulletin serves as a comprehensive resource for researchers, policymakers, and farmers, 

providing insights into the project's methodology, results, and future directions. It 

underscores the importance of collaborative efforts between state government, research 

institute, industries, startups, FPOs and farmers in achieving sustainable agricultural practices 

and enhancing livelihood security in acidic soil regions. We hope this bulletin will inspire 

further research, policy decision and initiatives to improve soil health and promote 

sustainable agriculture in Odisha, as well as across India and beyond. 
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1. Introduction

 1.1 Extent and problems of acid soils in Odisha and in India 

 Soil acidity poses a significant challenge to crop production across various regions 

worldwide, including India. In India, acidic soils are predominantly found in the humid 

South-western, Eastern, North-eastern, and Himalayan regions. Strongly acidic soils 

occupied 6.24 million hectares (1.9%), while moderately acidic soils cover 24.41 

million hectares (7.4%) of the nation's total land area (Maji et al., 2012). The primary 

constraints related to acidic soils (Table 1) include yield reduction, nutrient imbalances, 

toxic effects and decreased microbial activities. Soil acidity leads to the toxicity of 

aluminium (Al) and manganese (Mn), while also limiting the availability of essential 

nutrients such as calcium, magnesium, phosphorus, nitrogen, boron, and molybdenum. 

Additionally, it hampers biological processes in the rhizosphere, particularly the 

symbiotic relationships between plants and beneficial organisms (Thakuria et al. 2016). 

Fig.1. Spatial extent of acidic soil in Odisha (Dixit et al., 2020) 

 In Odisha, soil acidity severely impacts a large portion of the cultivated land, 

affecting around 70% (8.67 million hectares) of the total area of the state. Mostly rice 

crop is grown in these acidic soils of Odisha. Due to soil acidity the nutrient availability 

to the crop becomes less which significantly hampers the crop productivity. This has 

led to an estimated yield gap of 20-30% for rice grown in those acidic soils of Odisha. 

Farmers in those areas of Odisha face challenges in terms of poor income and declining 

livelihood security.  

1.2 Need for sustainable and cost-effective soil amendments for acid soil management. 

Generally, lime (CaO), Calcite (CaCO3) and dolomite [CaMg(CO3)2] 

are the primary materials used for improving the quality of acid soils in Odisha. 

The total estimated demand for these liming materials in Odisha is 

approximately 3,262,500 tonnes. However, despite a total production of dolomite 

and limestone amounting to 8,614,191 tonnes (Department of steel and mines, 

Government of Odisha 2022) the significant demand for dolomite and limestone 

in other sectors such as construction, iron and steel, and chemical industries 

(accounting for 90% of the demand) limiting their availability for agricultural 

purposes to around 5.5% only. Consequently, within 
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the agricultural sector, the majority of dolomite and limestone are utilized for fertilizer 

production, leaving a limited amount for acid soils amelioration purposes. The high 

cost of liming materials and the limited availability of appropriate soil amendments for 

the reclamation of acid soils are the primary constraints preventing farmers in Odisha 

from managing their acidic soils. This underscores the urgent need for sustainable and 

cost-effective soil amendments to effectively reclaim/manage the acidic soils of Odisha, 

offering farmer’s viable solutions for long-term agricultural sustainability. 

1.3 Role of basic slag and fly ash in acid soil reclamation 

In India, the steel industry alone produces around 12 million tonnes (MT) of basic 

slag annually. Odisha, contributing 4.2 MT (25%), is a significant contributor to this 

production (Indian Minerals Yearbook, May 2021). Additionally, thermal power plants 

in Odisha generate around 150 million tonnes (MT) of fly ash per year (Ministry of 

Power, GoI 2021).  

Currently, a substantial amount of basic slag and fly ash is under-utilized and often 

dumped in yards of production units. Unfortunately, this leads to environmental 

pollution. However, it's important to note that both basic slag and fly ash possess 

alkaline properties, making them effective resources for reclaiming acid soils. 

Typical composition of basic slag (particularly LD slag) in India includes 

approximately 48-50% calcium oxide (CaO), 11-13% silicon dioxide (SiO2), 8-15% 

magnesium oxide (MgO), 5-10% iron oxide (FeO), 1-5% phosphorus pentoxide (P2O5), 

1-5% manganese oxide (MnO), 1-3% aluminum oxide (Al2O3), 0.5-3% sulfur (S), and

trace elements (such as chromium, and nickel) less than 1%. The composition of fly ash

can vary, but the typical composition of fly ash in India includes approximately 45-55%

silicon dioxide (SiO2), 15-30% aluminum oxide (Al2O3), 5-15% iron oxide (Fe2O3), 3-

8% calcium oxide (CaO), 0.5-5% magnesium oxide (MgO), 1-3% sulfur trioxide (SO3),

and trace elements such as chromium, nickel and titanium less than 1%.

The alkaline nature and composition of basic slag and fly ash, including lime (CaO), 

silicic acid (SiO2), phosphorus pentoxide (P2O5), magnesia (MgO), manganese (Mn), 

and iron (Fe), make them suitable for reclaming acidic soils. These properties of the 

slag / fly ash can be effectively utilized to ameliorate the acid soils.  

1.4 Project overview and objectives 

 SAFAR project aims at value addition to basic slag and fly ash with addition of 

compost and subsequent field application of the value-added products for management 

of acid soils in the targeted blocks of six districts in Odisha on pilot basis. 

The project is based on "Triple-Win" approach, aiming to achieve three benefits: 

First win: By utilizing basic slag and fly ash: aimed to reclaim acidic soils, which 

is a problematic soil and a significant factor contributing to poor rice yields. This 

approach has the potential to improve rice productivity by approximately 20%.  

Second win: The focus was on the environment friendly utilization of basic slag 

and fly ash. These materials, if improperly disposed-of, could lead to soil, air and 

water pollution. However, by effectively utilizing those, could mitigate the 

pollution.  

Third win: By incorporating value-added basic slag/fly ash products agriculture; 

aim to sustain productivity while simultaneously reducing greenhouse gases 

(GHGs) emissions and mitigating climate change.  
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The objectives of the project: 

Characterization of basic slag/fly ash, and development of their value-added 

products and validating them in acid soils both at experimental and farmers’ fields. 

Techno-economical evaluation of basic slag/fly ash-based value-added products 

and technologies as soil amendment to reclaim acid soils in Odisha.  

Capacity building, and promotion of developed products and technologies through 

FPOs and start-ups for sustainability.  

2. Study area, implementation plan and project model

Six districts of the state of Odisha where soil acidity is a major problem, namely 

Cuttack, Jajpur, Sundargarh, Dhenkanal, Angul, and Jharsuguda were selected in the 

project. In each district about 3-5 blocks were selected for implementation of the project. 

Major crops grown in these study area is rice and soils are mainly acidic in nature. The 

percentage area under rice cultivation out of the total cultivated area in those districts 

during kharif varies from 52% for Cuttack, 81% for Jajpur, 75% for Sundargarh, 48% 

for Dhenkanal, 32% for Angul and 46% for Jharsuguda (Directorate of Agriculture, 

Odisha, 2020). 

Fig. 2. Odisha map with study districts and blocks 

2.1 Soil characteristics and constraints 

The soils of the selected districts are acidic in nature. Description of selected 

districts Cuttack, Jajpur, Sundargarh, Dhenkanal, Angul, Jharsuguda are given in table 

below (Table 1). 



4 | P a g e

Table 1. Soil characteristics and constraints for crop production in selected study 

districts 

District 

Name 

Description of district Major constraints to 

crop production 

Cuttack Cuttack district is situated in the mid-

eastern part of Odisha. The soils are 

acidic in reaction and moderately 

eroded. Soil pH range for different 

blocks of Cuttack are Athagarh: 4.25-

6.27, Badamba: 4.92-8.04, Banki: 4.26 – 

6.77, Banki – Dampara: 4.77-5.33, 

Barang: 4.55-6.65, Cuttack-Sadar: 4.64-

6.66, Kantapada: 4.80-6.94, Mahanga: 

4.74-6.37, Niali: 4.42-6.49, 

Nischintakoili: 4.94-7.11, Salepur: 4.71-

6.68, Tangi-Choudwar: 4.64-6.09, and 

Tigiria: 4.88- 7.48. (Mishra et al., 2013). 

Major crops grown: Rice, pulses, oil 

seeds, jute, sugarcane, coconut and 

turmeric. 

Soil acidity, lower 

availability of plant 

nutrients, less crop 

productivity 

Jajpur  Block wise pH ranges for Jajpur district 

are, Sukinda: 4.09–6.83, Danagadi: 

4.40–7.40, Korei: 4.43–7.23, 

Dasarathpur: 4.82–6.92, Badachana: 

4.59–6.49, Dharmasala: 4.38–6.62, 

Rasulpur: 4.34–6.74, Binjharpur: 4.86–

5.91, Jajpur: 4.64–6.97, Bari: 4.44–7.40, 

and Jajpur district: 4.09–7.40. The pH of 

Jajpur district vary from 4.09-7.40 

(Nayak et al, 2022). 

Major crops grown: Rice is 

traditionally grown in two well defined 

seasons, namely kharif and rabi. Of these 

two, kharif (rainy) is the most important 

rice season. Other crops like pulses, oil 

seeds, jute, sugarcane, coconut and 

turmeric etc. 

A significant portion of the 

surface soil exhibits acidic 

pH posing constraints for 

crop production; especially 

plant nutrient availability; 

reliance on rainfed 

agriculture leading to 

vulnerability to droughts 

and floods; and the need 

for improved irrigation 

infrastructure and water 

management techniques. 

Sundargarh The pH of the soil of Sundargarh district 

varies from 5.5 to 6.9. Out of the total 

cultivated land in this district, 52 percent 

is upland, 30 percent is mediumland and 

18 percent is lowland. 

 Major crops grown: Rice is the main 

crop. About 75 percent of the land is 

covered with paddy during kharif. Other 

Soil acidity and nutrient 

deficiencies (nitrogen, 

phosphorus, potassium); 

and limited irrigation are 

the main constraints for 

crop production. 
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crops like pulses, mango, guava, coconut 

and lemon etc. 

Dhenkanal The soil pH in Dhenkanal district, 

Odisha, generally ranges from 4.33 to 

7.83, indicating that the soils are acidic 

to saline. Soil pH in Odapada block and 

Hindol block varies from 4.52-7.83 and 

4.68-7.72, respectively. 

Major crops grown:  Rice, ground nut, 

cashew nut, potato, mango, jackfruit, 

sugarcane and some vegetables. 

Most blocks exhibiting 

acidic conditions limiting 

crop productivity; water 

scarcity, especially during 

the rabi season. 

Angul In Angul district, Odisha, soil pH 

generally ranges between 4.0 and 7.8. 

Major crops grown: Rice, pulses, 

vegetables, spices, groundnut, mango 

and cashew. 

Acidic soil; inadequate 

irrigation; natural 

calamities like drought and 

floods 

Jharsuguda Soil pH varies from 4.3-6.7 in this 

district. The soil pH ranges for different 

blocks of the district are, Jharsuguda: 

4.4 to 6.6; Kirmira: 4.3 to 6.4; Kolabira: 

4.5 to 6.7; Laikera: 4.5 to 6.6; and 

Lakhanpur: 4.4 to 6.7 (Jena et al, 2023). 

Major crops grown: Rice, sugarcane, 

groundnut, mango, coconut, cashew and 

lemon. 

Acid soils low nutrient 

availability. 

2.2 Criteria for selecting study locations 

The locations having acidic soils were carefully chosen based on their 

proximity to steel industries, which serve as key sources of basic slag/fly ash, ensuring 

a steady supply of raw materials for soil amendment. Additionally, the presence of 

Farmer Producer Organizations (FPOs) and innovative startups in those regions played 

a crucial role in supporting the development, production, and efficient distribution of 

value-added products. Most importantly, all the selected districts are characterized by 

acidic soil conditions, making them ideal for evaluating the effectiveness of basic 

slag/fly-ash based value-added products in acid soil reclamation and agricultural 

improvement. 

2.3 SAFAR Model 

The components of SAFAR model are Industries, Start-ups, Institutions 

(ICAR-CRRI, Odisha state Govt., KVKs), FPOs and the Farmers. Under this model 

the potential raw materials (basic slag/ fly-ash) suppliers (the steel industries) were 

selected based on the nearest distance from study area; the start-ups were selected so 

as to prepare the final products and the FPOs were chosen to reach out to the 

farmer’s field with the value-added products for field applications (Fig.3). 

All the scientific inputs for standardization of value-added products and 

providing trainings to farmers are being carried out by ICAR-CRRI, Cuttack and its 

associated KVK at Santhapur, Cuttack. 
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Govt. of Odisha provided financial support and regular suggestions for research and 

development. 

The value-added products that have been developed with the compatible 

mixture of ‘compost + basic slag and or fly ash’ are used as soil amendment that 

could reclaim soil acidity, improves nutrient status and ultimately crop yield.  

Fig. 3. The conceptual SAFAR Model 

2.4 Selection of start-ups, FPOs and Industries 

 Potential start-up’s were selected following due procedures by competent 

committee. The required criteria for selection of the potential entrepreneurs were for 

production of the value-added products were: 

Potential entrepreneurs should have knowledge on production of compost, soil 

amendments or organic manure. 

Potential entrepreneurs should have the experience on the preparation of compost, 

soil amendments, rice straw utilization and waste management. 

Potential entrepreneurs should be working in Odisha and registered in MSME. 

To identify the best candidates, advertisements were done in leading newspapers and 

on the official website of ICAR-CRRI. Based on committee recommendations, 

EcoGrow Solutions (Odapada, Dhenkanal), Biotez: Agrinovation (Rourkela), and 

Smart Farming (Bhubaneswar) were selected as key startups for the production of basic 

slag and fly ash-based value-added products. As the project progressed towards product 

commercialization; license was given to RM Agrico Pvt. Ltd., Dhenkanal for large-

scale production and market distribution. 

For the supply of raw materials, several steel, thermal, and power industries were 

approached, and partnerships were established based on mutual interest and material 
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availability. Among them, Tata Steel (Meramandali), Tata Steel (Kalinga Nagar), SAIL 

(Rourkela), and Vedanta Pvt. Ltd. (Jharsuguda) were contributed significantly as the 

primary suppliers of basic slag/fly ash. 

To ensure the smooth execution of the project, formal Memorandums of 

Understanding (MoUs) were signed with all associated startups, and companies 

establishing clear roles and responsibilities for efficient collaboration, production, and 

distribution of basic slag/ fly ash -based value-added soil products (Annexure I). 

Fig. 4. Signing MoU’s with the startups 

Table 2. Various contributors in SAFAR project 

Name of the 

Institute/Organiz

ation/Industry 

Location 

Latitude 

(Decimal 

Degrees) 

Longitude 

(Decimal 

Degrees) 

Contribution 

Steel Industry 

M/s Tata Steel  Ltd. 
Meramandali, 

Dhenkanal 
20.796 85.257 

Supply of basic slag/fly 

ash for preparation of 

soil amendment in 

Dhenkanal and Angul 

districts 

Vedanta  Ltd. Jharsuguda 21.788 84.054 

Supply of fly ash for 

preparation of soil 

amendment in  

Jhasrsuguda districts 
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Tata Steel, 

Kalinganagar 
Jajpur 20.976 86.005 

Supply of basic slag for 

preparation of soil 

amendment in Cuttack 

and Jajpur districts 

SAIL, Rourkela Rourkela 22.220 84.860 

Providing fly ash/basic 

slag for preparation of 

soil amendment in 

Sundargarh district 

Start-ups 

Biotez Agrinovation 

Pvt.  Ltd. 

NIT, 

Rourkela 
22.255 84.903 

Preparation and supply 

of soil amendment for 

Sundargarh & 

Jharsuguda districts. 

RM Agrico Pvt. 

Ltd. 
Dhenkanal 20.590 85.663 

Preparation and supply 

of soil amendment for 

Dhenkanal, Cuttack, 

Jajpur and Angul 

districts. 

Smart Farming 
Kalinganagar, 

Bhubaneswar 
20.269 85.762 

Preparation and supply 

of soil amendment for 

Cuttack and Jajpur 

district 

Ecogrow 

Solutions 
Dhenkanal 20.662 85.594 

Preparation and 

supply of soil 

amendment for 

Dhenkanal district 

FPO/FPCs 

Cuttack 4S4R Seed 

Farmer Producer 

Company Limited 

Cuttack 20.481 86.118 

Helping distribution of 

soil amendment in the 

farmers field of Cuttack 

and Jajpur district 

Sree Sukhlambhar 

Farmers Producers 

Company 

Angul 21.130 84.913 

Active contributions in 

distributing soil 

amendment in Angul 

district 

Other Institutions/ Organizations 

Line departments, including KVKs, Gov. of Odisha Helping in 

awareness-cum-

demonstration 

program  

State Pollution Control Board, Odisha Giving clearance to 

steel industries for 
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supplying basic slag/ 

fly-ash materials  

Farmers of six districts Application of soil 

amendment in their 

field, participation in 

field demonstrations 

and training 

programs. 

State Govt. of Odisha For Funding the 

SAFAR project under 

Innovative Project 

Scheme. 

3. Development of EcoLime+ (basic slag/fly ash based value-added products)

The development of basic slag/ fly ash based value-added soil amendments 

(EcoLime+) under the SAFAR project involved a systematic approach to 

formulating optimal blends of basic slag/fly ash, and compost. The aim was to 

create the value-added products that effectively neutralizes soil acidity, improves 

nutrient availability, reduce GHG emissions and maintains soil health while 

ensuring environmental safety. 

3.1 Selection of raw materials for EcoLime+ 

Samples of basic slag and fly ash were collected from selected industries in 

Odisha, including steel and thermal power plants (Table 3). The slag materials varied 

in color and particle size. These samples were analyzed for pH, CaO, MgO, SiO₂, Fe 

content, and heavy metals concentrations to ensure compliance with safety standards. 

Compost plays a crucial role in enhancing the efficiency of basic slag and fly ash-

based soil amendments by improving nutrient availability, dilute heavy metals 

concentrations and reducing their bioavailability. Additionally, compost enriches the 

soil with organic carbon, nitrogen, phosphorus, and essential micronutrients while 

promoting microbial activity for better nutrient cycling, root development and yield. 

By integrating compost into the formulation, EcoLime+ not only neutralizes soil 

acidity but also improves soil health and crop productivity. To ensure the suitability 

of raw materials for soil application, strict selection criteria were set: 

Basic Slag: Should have a pH above 8.0, CaO content between 40-50%, MgO 

between 8-15%, and Fe content below 45%. Heavy metal content (Cr, Pb, Cd) must 

be below the permissible limits set by EU standards (2002). (Table 3a) 

Fly Ash: Pond ash is more suitable. It should have a pH above 8.0, SiO2 content 

between 40-55%, and CaO between 3-8%, with heavy metal content below 

permissible limits. (Table 3b) 

Compost: Used to dilute heavy metals concentration, improve nutrient content, and 

enhance microbial activities. Selection criteria included C:N ratio ≤ 20:1, moisture 

content ≤ 25%, and nitrogen content ≥ 0.5% (Table 3C). 

3.2 EcoLime+: Product Development and Optimization 
Different formulations were tested by mixing basic slag, compost, and fly ash in 

varying ratios under controlled moisture conditions for three months. Throughout this 

period, regular monitoring of key parameters such as pH heavy metals contents etc. were 
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conducted at periodic intervals (5-7 days’ interval) to ensure the effectiveness and safety 

of the products. Moisture levels were carefully adjusted to maintain consistency in the 

product formulation and to facilitate the desired chemical reactions that enhance soil 

amendment properties. The final blends were screened based on their efficiency                                                                                                                       

to neutralize the soil acidity (liming potential/CCE) and lower heavy metal concentrations 

within permissible limits. After extensive laboratory trials and field evaluations, the 

optimized formulation was developed and branded as EcoLime+, a specialized product 

tailored for acid soil management. The final characteristics of EcoLime+ were thoroughly 

evaluated to ensure compliance with the required physical, chemical, and environmental 

safety standards before application, making it a scientifically validated and sustainable 

solution for improving soil health in acidic regions (Table 3). 

 

Fig. 5. Different size and color of basic slag 

 

Table 3. Criteria for selection of raw materials 

3A. Basic Slag 

Parameter Range/Value Comments 

Size of the particles (mm) < 3  Easy mix-up with soil components 

pH   ≥ 8.0 Must be Alkaline  

Fe Content (%) <45 Should be in range 

MgO (%) ≥8 Should be in range 

CaO (%) ≥40 Should be in range 

SiO2 (%) ≥10 Should be in range 

Cr (Threshold, ppm) <110  Must be Below Safe limit (EU, 2002) 

Pb (Threshold, ppm) <300  Must be Below Safe limit (EU, 2002) 

Cd (Threshold, ppm) < 3.0  Must be Below Safe limit (EU, 2002) 

3B. Fly ash 

Parameter Range/Value Comments 

Type of fly ash Pond ash Should be Pond ash 

pH  ≥ 8.0 Must be Alkaline  

Fe Content (%) < 20 Should be in range 

MgO (%) ≥0.5 Should be in range 

CaO (%) ≥3 Should be in range 

SiO2 (%) ≥40 Should be in range 

Cr (Threshold, ppm) <150  Must be Below Safe limit (EU, 2002) 

Pb (Threshold, ppm) <300  Must be Below Safe limit (EU, 2002) 

Cd (Threshold, ppm) <3.0  Must be Below Safe limit (EU, 2002) 
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3C. Compost 

Range/Value Range/Value Comments 

C:N ratio ≤ 20:1 Should be in range 

Moisture Content (%) ≤ 25 Should be in range 

N Content (%) ≥ 0.5  On dry weight basis 

  

Table 4. Product Quality Parameters should be maintained before Application of 

EcoLime+ 

 

4. Regulatory approvals  

 The large-scale supply of basic slag and fly ash-based value-added products as 

soil amendments and subsequent use in agriculture for research and development 

purpose required comprehensive regulatory approvals from State Pollution Control 

Board and consent from industries and farmers. To facilitate this, approvals from 

regulatory bodies, agreements with industries, and engagement with startups and 

landowners were systematically secured (Annexure II). 
 

4.1 Pollution Control Board Clearance for industries to supply basic slag and fly 

ash  

 One of the most critical regulatory milestones in this project was obtaining 

official clearance from the State Pollution Control Board (SPCB), Odisha, for the 

supply and use of fly ash and basic slag-based value-added product for research and 

development purposes in agricultural applications. This clearance was necessary to 

ensure the smooth supply of these raw materials from the respective industries. After 

extensive documentation and official meetings, SPCB issued the formal clearance 

certificate on April 20, 2024, permitting the supply of fly ash (FA) and basic slag (BS) 

from Aarati Steel, Vedanta Ltd., SAIL, Jindal Steel & Power Ltd. and Tata Steel 

(Annexure II). This approval validated that these materials could be safely supplied by 

the industries to the selected locations for production of basic slag/fly ash-based value-

added products. This clearance not only facilitated access to industrial by-products but 

also provided scientific validation of their suitability for acid soil reclamation, ensuring 

acceptance by farmers and policymakers. 

Parameter Range/Value Comments 

Mess Size  >80% should pass through 20 mess 

and >20% should pass 100 mess 

Easy mix-up with soil 

components 

pH ≥ 8.0 Must be Alkaline 

CCE (%) >60 Good liming potential 

N Content (%) ≥ 0.5 On dry weight basis 

Fe Content (%) 5-45 Should be in range 

MgO (%) 6-20 Should be in range 

CaO (%) 10-60 Should be in range 

SiO2 (%) 5-60 Should be in range 

Cr (ppm) <150 Must be Below Safe limit  

(EU, 2002) 

Pb (ppm) < 300 Must be Below Safe limit  

(EU, 2002) 

Cd (ppm) < 3.0 Must be Below Safe limit  

(EU, 2002) 

Moisture Content (%) 10-40 Weight by weight basis 
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4.2 Agreements with the industry  
   To secure a consistent and high-quality supply of FA and BS for agriculture use, 

the project engaged in multiple rounds of discussions with key industries. Several 

meetings were conducted with industry representatives to formalize agreements and 

secure official approvals for the supply of these materials (Photo Plate No 1). Through 

these engagements, formal partnerships were established with Tata Steel, Meramandali; 

Tata steel, Kalinganagar; Vedanta Pvt.  Ltd., Jharsuguda and SAIL, Rourkela ensuring 

that FA and BS would be made available in the required quantities for field trials and 

large-scale demonstration in agricultural purpose of different selected districts. The 

industries played a crucial role in supporting the project by: 

  Providing regular supply of FA and BS as per the project’s requirements. 

Maintaining material quality. 

Facilitating logistics to supply at designated sites. 

 The supply and transportation of FA and BS to the selected experimental locations 

commenced, allowing the initiation of large-scale field trials and validation of their 

value added product’s efficacy in managing acid soils. 

 

4.3 Consent from landowners and local authorities for mass deposition of raw 

materials 

Given the large volume of FA and BS required for production of basic slag/ fly ash 

based value-added products, and field trials, the specific sites were identified (Table 5). 

To ensure smooth implementation, the necessary consents were obtained from 

landowners and approvals from local authorities. Obtaining landowner consent the 

mass deposition and storage of raw materials were done. The project team engaged with 

private landowners, village panchayats, and local governing bodies to secure formal 

consent for land utilization (Annexure II). These discussions focused on: 

Identifying suitable locations that limited the environmental impact; maintain a safe 

distance from residential areas; and avoid direct contact with surface water bodies 

such as rivers or ponds. 

Addressing issues related to land degradation and long-term sustainability. 

Obtaining clearance from local pollution control offices to ensure adherence to 

environmental safety norms (Fig. 6). 

Through proactive stakeholder engagement, approvals were successfully obtained, 

enabling safe deposition, handling, and utilization of fly ash/basic slag based value added 

products. 

Table 5. Selected sites for the mass deposition of basic slag (B) and fly ash (FA) 

Location (village, block) Targeted District Associated 

industries 

Associated startups 

Patrapali, Kolabira  

(21.81° N, 84.13°E) 

Jharsuguda Vedanta Pvt. Ltd. 

(Rourkela) 

Biotez Agroinovation 

Pvt. Ltd.  

Badashila, Samia 

(20.68° N, 85.99°E) 

Jajpur Tatasteel, 

Kalinganagar 

(Jajpur) 

Smart Farming,  

RM Agrico Pvt. Ltd. 

Kampasalajungle, Kaniha 

(21.14° N, 84.95°E) 

Angul Tatasteel, 

Meramadali 

(Dhenkanal) 

Sree Sukhlambhar 

FPC Pvt. Ltd. 

(F.P.O) 

KVK, Santhpur  

(20.59° N, 86.02° E) 

Cuttack Tatasteel, 

Kalinganagar 

(Jajpur) 

Smart Farming,  

RM Agrico Pvt. Ltd., 

F.P.O 
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Odapada  

(20.65° N, 85.49°E) 

 Dhenkanal Tatasteel, 

Meramadali 

(Dhenkanal) 

Ecogrow Solution, 

RM Agrico Pvt. Ltd. 

 Suidihi, Lathikata  

(22.15° N, 84.85°E) 

 Sundargarh SAIL 

(Rourkela) 

Biotez Agroinovation 

Pvt. Ltd. 

4.4 Engagement of startups for mass production of fly ash/basic slag-based value-

added products (EcoLime+) 

Recognizing the importance, scalability and sustainability, the project actively 

engaged the three startups and Farmer Producer Organizations (FPOs) to facilitate the 

mass production, packaging, and distribution of EcoLime+, the value-added product 

derived from FA and BS. 

Startups played a key role in: 

Processing FA/BS into a standardized formulation, ensuring uniformity in particle 

size, moisture content, and composition. 

Arrangement of compost from locally available raw materials 

Establishing local production units to reduce transportation costs and promote 

decentralized manufacturing. 

 

Fig.6. Clearance Certificates from State Pollution Control Board for the industries to supply basic 

slag and fly ash for agriculture use. 
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The integration of startups in the production process not only ensured wider adoption 

of EcoLime+ but also created new business opportunities, promoting rural 

entrepreneurship and employment in Odisha. Through a well-structured approach 

involving regulatory approvals, industry partnerships and startup engagement the 

project successfully established a framework for the safe and efficient use of FA and 

BS-based value-added products in acid soil management. 

Fig.7. Sample of the consent of owners of the lands deposition of FA and BS 

 

5. Soil analysis, farmers’ field selection, and mass production of basic slag /fly ash-

based value-added products (EcoLime+) 

Following the necessary regulatory clearances, the project team initiated 

systematic soil sampling and analysis across the selected districts to identify suitable 

sites for field trials. This phase also involved securing compost for mass production of 

the product. 

5.1 Soil Sample collection and analysis and Soil Health Card preparation & 

distribution 

Soil sampling was conducted in two phases: before commence of kharif 2024 and 

before commence of rabi 2024-25 to assess the baseline soil conditions across different 

districts. The project team collected surface soil samples (0-15 cm depth) from farmers' 

fields and analyzed them for essential soil parameters (Photo plate no. 2). 

Phase 1 

The first phase of soil sampling commenced in April 2024 and continued until June 

2024, during which a total of 1,097 soil samples were collected from the selected 

districts. The samples were analyzed for all 12 critical parameters as prescribed by 

Government of India for soil health card which includes pH, nitrogen (N), phosphorous 

(P), potassium (K), organic carbon (OC), and micronutrient to evaluate soil health and 

determine the suitability of fields for trials. The Soil Health Cards (SHC) were prepared 

based on those results. 
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Table 6. Number of soil sample collected in phase 1 (July to November, 2023) 

(details of locations and farmers’ name present in the Annexure III) 

Districts Total no. of soil 

sample collected 

Soil health  card 

prepared 

Soil health card  

distributed 

Cuttack 180 180 180 

Dhenkanal 217 217 217 

Jajpur 250 250 250 

Angul 200 200 200 

Jharsuguda 300 300 300 

Total 1097 1097 1097 

 

Phase 2:  

The second phase of soil sampling took place during commence of rabi season 2024-

25, in which 106 additional soil samples were collected and analyzed. 

Table 7. Number of soil sample collected in phase 2 (April-October, 2024) 

(details of locations and farmers’ name present in the annexure III) 

Districts Total no. of soil sample collected 

Cuttack 40 

Dhenkanal 08 

Jajpur 02 

Angul 24 

Jharsuguda 12 

Sundargarh 20 

Total 106 

        All collected samples were analyzed for 12 key soil health parameters, and the Soil 

Health Cards (SHC) were prepared in bilingual format (English and Odia) with color-

coded symbols, making them easily understandable for farmers. The soil health cards 

also include the field-specific recommendations to improve soil fertility and 

productivity (Fig 8).  
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Fig.8. Soil Health Card prepared under project SAFAR 

5.2 Farmers' field selection for trials 

Fields with a pH below 6.0 were selected for farmers' field trials. These fields were 

deemed suitable for evaluating the effectiveness of EcoLime+ in neutralizing soil 

acidity and enhancing crop production. A detailed list of selected farmers' fields in each 

district is provided in Annexure IV 

To ensure ethical and transparent implementation, formal written consents were 

obtained from each farmer in a specific format before initiating field trials (Photo Plate 

No 3; Annexure IV). Farmers were informed about the objectives, benefits, and 

expected outcomes of the trials.  
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5.3 Arrangement of Compost 

Compost, an essential component in the formulation of EcoLime+, was arranged at the 

local level with district-specific sourcing strategies. In Jajpur, compost was procured 

from farmers’ participation using locally available materials; while in Angul, compost 

was procured from local sources. In Cuttack and Dhenkanal, compost was partially 

produced with the help of FPOs and partially purchased from the local market.  

However, in Sundargarh and Jharsuguda, compost was fully sourced from local 

suppliers. The compost was used after getting proper laboratory analysis of desired 

compost quality assessment at CRRI. 

To ensure quality consistency, compost samples from each location were analyzed for 

essential parameters such as C:N ratio, nitrogen content, and moisture content before 

use. A detailed summary of the compost arrangement strategy is provided in Table 8. 

Table. 8. Compost arrangement strategies for different districts 

District 
Mode of Compost procurement for the preparation of 

EcoLime+ 

Cuttack 

For Mahanga block, compost bought from local compost sellers 

with the help of 4S4R Seed producer company Limited, FPO and 

Smart Farming Start-up 

For Tangi block, farmers used their own (participatory mode) 

compost for the production of EcoLime+  

Jajpur 
For Jajpur district, farmers contribute (participatory mode) their 

own compost for the production of EcoLime+ 

Dhenkanal 
For Dhenkanal district compost; bought from local compost 

sellers with the collaboration of Smart Farming Start-up 

Angul 

For Angul district; compost bought from local compost sellers 

with the collaboration of Shree Suklambar Farmers producer 

company Limited, FPO 

Jharsuguda 
For Jharsuguda district, compost bought from local compost 

sellers with the collaboration of Biotez Agrinovation, Start-up 

Sundargarh 
For Sundargarh district, compost bought from local compost 

sellers with the collaboration of Bio-Tez Agrinovation, Start-up. 

 

5.4 Mass deposition of basic slag (BS) and fly ash (FA) 

After securing formal approvals from the concerned authorities, the industries 

initiated mass deposition of FA and BS at the designated field locations with their own 

cost in collaborative mode. Communication was established with industries regarding 

the required quantities of FA and BS; and from April 2024 onward, industries began 

supplying the specified raw materials. 
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Fig. 9. Mass deposition of fly ash and basic slag at different sites 

Table 9. Amount of basic slag and fly ash supplied by the industries in first phase 

Districts 
Supplier with their own cost in 

collaborative mode 

Amount deposited  

(tons)                                                                                                                                                                                                                                                                                                                                 

Sundargarh Rourkela Steel Plant, SAIL 1000(FA) 

Jharsuguda Vedanta  Ltd., Jharsuguda 750(FA) 

Dhenkanal Tata Steel, Meramandali, Dhenkanal 65(BS) 

Jajpur Tata Steel, Kalinga Nagar, Jajpur 38(BS) 

Angul Tata Steel, Meramandali, Angul 65(BS) 

Cuttack Tata Steel, Kalinga Nagar, Jajpur 110(BS) 

5.5 Mass production and distribution of EcoLime+ 

 For the mass production of EcoLime+, two distinct strategies were implemented 

during the first phase of the project. The first approach involved off-site production, 

where the product was manufactured following the Standard Operating Procedure (SOP) 

at startup production facilities located in Bhubaneswar, Dhenkanal, and Rourkela. From 

these production sites, EcoLime+ was packaged and directly delivered to farmers' fields, 

ensuring efficiency in logistics and distribution (Photo plate no 5). 

The second approach focused on on-site production, where Farmer Producer 

Organizations (FPOs) were engaged in producing EcoLime+ at decentralized village-

level units with the supervision of technical project staffs to ensure the quality of the 

product. The product was formulated locally and distributed within nearby farming 

communities. 

KVK, Santhapur, Cuttack 

20.68° N, 85.89° E. 

 

Kandabindha, Dhenkanal 

20.66° N, 85.49° E. 

 

Kampasala, Angul 

21.13° N, 84.94° E. 

 

RM-Agrico, Dhenkanal 

20.59° N, 85.66° E. 
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 Based on field observations and farmer feedback, the off-site production and 

direct delivery method proved to be more efficient and widely accepted, as it ensured 

better product quality, at source level consistency, and convenient distribution. 

Learning from the first phase, the second phase of the project entirely shifted to off-site 

production, where EcoLime+ was manufactured at startup production units and directly 

distributed in well-packed bags to farmers’ fields; streamlining the supply chain and 

ensuring ease of application. 

      Fig. 10. Mass production of EcoLime+ at startups (off site production) 

6. Experimental and farmers’ field trials 

The effectiveness of EcoLime+ in improving soil properties and crop productivity 

was evaluated through controlled experimental trials and farmers' field trials across six 

districts. The trials were designed to assess the impact of EcoLime+ on soil pH, and 

crop performance providing a scientific basis for its large-scale adoption. 

 

6.1 Experiment at KVK, Santhapur, and ICAR-CRRI, Cuttack  
 To validate the efficacy of EcoLime+ under controlled conditions, the first 

experimental trials were conducted at two research sites: 

1. KVK, Santhapur, Cuttack – The test crop was black gram, selected for its 

sensitivity to soil acidity and its role in sustainable cropping systems. 

2. ICAR-CRRI, Cuttack – The test crop was rice, which is widely cultivated in acid 

soils and serves as a key staple crop in Odisha. 
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In both trials, EcoLime+ was applied following a standardized broadcasting 

method and incorporated into the soil according to the recommended protocol. Regular 

observations were recorded to monitor changes in soil pH, plant growth, and crop yield. 

After achieving successful results from these experimental plots, the technology was 

extended to farmers' fields for large-scale validation. 

Fig. 11. Experimental plots, KVK, Santhapur 
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Fig. 12. Experimental plots, ICAR-CRRI, Cuttack 
 

6.2 Farmers’ field trials across different districts 

After the initial experimental success, EcoLime+ was introduced in farmers’ fields 

to test its performance on farming conditions. A total of 324.37 hectares (812.50 acres) 

of land were covered in the first phase, with the primary crops being rice and pulses.  

The application method involved broadcasting EcoLime+ across the fields and 

mixing it into the soil following the standard protocol (Table 12). 

In the second phase, the field trials were expanded to an additional 197 acres, with a 

focus on pulses, perennial fruit crops, and plantation crops (Photo plate no. 6). These 

trials helped to assess the long-term impact of EcoLime+ on diverse cropping systems. 

 

Table 10. Total area covered in phase 1 (August to November, 2023) 

Districts 
Total area covered 

(Acre) 

Total Farmers 

(Nos.) 
Type of Crops 

Cuttack 183.42  69 Rice 

Dhenkanal 137.50  117 Rice 

Jajpur 125  55 Rice 

Jharsuguda 125  52 Rice 

Angul 140  61 
Rice and Plantation 

crop 

Sundargarh 100  43 Rice 
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Table 11.  Total area covered in phase 2 (April-Oct, 2024) 

Districts 
Total area covered 

(Acre) 

Total Farmers 

(Nos.) 
Type of Crops 

Cuttack 70  50 Pulses 

Jajpur 31  20 Pulses 

Jharsuguda 37  21 
Rice, Green 

gram, Mustard 

Sundargarh 70  12 Napier, Mango 

Fig. 13. Location and Distribution maps of Industry, Start-ups and FPOs 

contributing to filed application of First Introduce the EcoLime+ product. 

6.3 Field observations and data collection 

Regular monitoring and data collection were conducted to assess the performance of 

EcoLime+ in farmers’ fields. The key parameters recorded included: 

 Soil pH at different crop growth stages. 

 Plant growth parameters. 

 GHG emissions (CH₄, N₂O, and CO₂)  

 Yield data from treated plots with EcoLime+ and control plots (without EcoLime+) 

for comparative analysis. 

 Heavy metals in soil and harvested grains and pods  

 Post-harvest soil analysis  

 Farmer feedback surveys to assess ease of application, crop response, and 

economic benefits. 
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The results of those trials provided scientific validation of the benefits of EcoLime+ in 

improving soil health, enhancing crop productivity, and promoting sustainable acid soil 

management in Odisha. 

Table 12. Standard operating protocols for EcoLime+ application in agriculture 

 

Product       EcoLime+ (Soil amendment) 

Mode of 

application 

֍ Apply the value-added products during field preparation 

֍ Distribute evenly across the field at the recommended 

dosage 

֍ Ensure incorporation into the soil to maximize 

effectiveness 

Rate of 

application 

֍ 1-10 t/ha 

֍ Based on soil pH and product type 

Schedule of 

application 

֍ During field preparation, once in every alternate year 

•After two consecutive years of application, rate, dosage 

and frequency of application should be again decided 

based on soil test data (pH, heavy metal content, etc.) 

Preferable 

field 

condition  

֍ Works best in Soil pH<5.5 (acid soil) 

֍ Works best in weed free field 

֍ Field may be moist but no ponding water to ease the 

mixing of products 

Precautions ֍ Heavy metals (Cr, Pb, Cd) content in the products must 

be below permissible limit. 

 

7. Agronomic and environmental benefits 

The application of EcoLime+ in acid soils demonstrated significant agronomic and 

environmental benefits, including improvement in soil pH and nutrient status, reduction 

in greenhouse gas (GHG) emissions, and enhancing crop yield. The findings from 

multi-location field trials across different districts of Odisha confirm its potential as an 

effective and sustainable soil amendment. 

 

7.1 Improvement in soil pH and nutrient status 

To assess the impact of EcoLime+ on soil acidity and fertility, soil samples were 

collected from each selected field before and after application of EcoLime+. Sample 

were analyzed for pH, nitrogen (N), phosphorus (P), potassium (K), organic carbon 

(OC), and micronutrient levels. Based on the initial soil pH, the appropriate EcoLime+ 

dosage was applied; and intermediate soil tests were conducted to monitor changes. 

After the harvest of the first crop, soil samples were again collected to determine the 

effect of EcoLime+ on soil properties. Control plots, where EcoLime+ was not applied, 

were also analyzed for comparative assessment. Results showed a significant 

improvement in soil pH after just one cropping season (Table. 13a-e) In addition to pH 

improvement, EcoLime+ enhanced nutrient availability, particularly phosphorus and 

nitrogen, which are often deficient in acid soils. Farmers reported better crop 

establishment, improved root growth, and increased tillering in rice fields, suggesting 

improved soil health conditions (Photo plate no 7). 
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Table 13a. Percentage increase in pH of Angul district 

Sl. 

No. 

Farmer’s 

Name 
Village 

Latitude 

(Decimal 

Degrees) 

Longitude 

(Decimal 

Degrees) 

Initi

al 

pH 

pH after 

Harvest 

% 

increase 

1 
Uravashi 

Pradhan 

Salakhamana 21.1427 84.9076 4.67 4.87 4.28 

2 
Tapi 

Pradhan 

Salakhamana 21.1427 84.9076 4.22 4.56 8.06 

3 
Shrinivas 

Pradhan 

Salakhamana 21.1337 84.9048 5.11 5.24 2.54 

4 
Kabita 

Pradhan 

Salakhamana 21.4273 84.9076 5.23 5.46 4.40 

5 
Bhramar 

Pradhan 

Salakhamana 21.1369 84.9092 4.84 5.03 3.93 

6 
Babula 

Senapati 

Salakhamana 21.1088 84.9247 5.21 5.46 4.80 

7 
Prahalad 

Bhoi 

Salakhamana 21.1432 84.9075 5.07 5.35 5.52 

8 
Bhuban 

Bhoi 

Salakhamana 21.1394 84.9092 5.11 5.41 5.87 

9 Mali Bhoi Salakhamana 21.1325 84.9107 4.44 5.04 5.18 

10 
Sumant 

Pradhan 

Salakhamana 21.1398 84.9094 5.12 5.42 5.86 

11 Sarat Sahu Nuagaon 21.1121 84.7403 5.00 5.34 6.80 

12 
Binod 

Sahu 

Nuagaon 21.1147 84.7443 5.04 5.26 4.37 

13 
Basant 

Sahu 

Nuagaon 21.1124 84.7411 4.96 5.17 4.23 

14 
Abhaya 

Ku. Sahoo 

Nuagaon 21.1121 84.7403 5.02 5.17 2.99 

15 
Sarat 

Sahoo 

Nuagaon 21.1070 84.7340 5.00 5.24 4.80 

16 
Kruti basa 

Behera 

Nuagaon 21.1163 84.7332 4.96 5.13 3.43 

17 
Binod 

Sahu 

Nuagaon 21.1163 84.7332 4.91 5.15 4.89 

18 
Purnachan

dra Sahoo 

Nuagaon 21.0802 84.7361 4.87 5.04 3.49 

19 
Chakradha

r Pradhan 

Nuagaon 21.1079 84.9084 4.92 5.01 1.83 
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Table 13b. Percentage increase in pH of Cuttack district 

20 
Prafulla 

Bhoi 

Nuagaon 21.1116 84.8840 4.95 5.06 2.22 

Sl. 

No. 

Farmer’s 

Name 
Village 

Latitude 

(Decimal 

Degrees) 

Longitude 

(Decimal 

Degrees) 

Initial 

pH 

pH after 

Harvest 

% 

increase 

1 

Sarat 

Chandra 

Swain 

Nahanga 

20.5202 86.1819 5.22 5.42 3.83 

2 
Dhaneswar 

Swain 
Nahanga 

20.5199 86.1809 5.11 5.31 3.91 

3 
Madan 

Mohan Swain 
Nahanga 

20.5193 86.1817 4.88 5.12 4.92 

4 

Sarat 

Chandra 

Swain 

Nahanga 

20.5199 86.1828 4.67 4.88 4.49 

5 
Jayadev 

Swain 
Nahanga 

20.5190 86.1837 4.92 5.02 2.03 

6 
Madan 

Mohan Swain 
Nahanga 

20.5187 86.1833 4.77 4.98 4.40 

7 
Jayadev 

Swain 
Nahanga 

20.5214 86.1859 5.15 5.36 4.08 

8 
Rajkishore 

Rout 
Nahanga 

20.5207 86.1840 5.20 5.37 3.27 

9 
Rajkishore 

Rout 
Nahanga 

20.5211 86.1839 4.92 5.12 4.07 

10 
Batakrushna 

Rout 
Nahanga 

20.5209 86.1835 4.66 4.87 4.51 

11 
Balaram 

Sahoo 
Jaripada 

20.5664 86.0376 5.33 5.62 5.44 

12 

Sarat 

Chandra 

Sahoo 

Jaripada 

20.5661 86.0107 5.29 5.52 4.35 

13 Ajaya Parida Safa 20.6626 85.9381 5.11 5.27 3.13 

14 Bijaya Parida Safa 20.6627 85.9379 5.09 5.26 3.34 

15 
Durlabha 

Sahoo 
Safa 

20.6628 85.9378 5.02 5.27 4.98 

16 
Ghanshyama 

Behera 
Safa 

20.6629 85.9377 4.83 5.12 6.00 
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Table 13c. Percentage increase in pH of Dhenkanal district 

17 
Sulabha 

Sahoo 
Safa 

20.6629 85.9377 4.92 5.04 2.44 

18 Gopala Beura Safa 20.6631 85.9377 5.21 5.31 1.92 

19 
Hemanta 

Beura 
Safa 

20.6631 85.9375 4.47 4.66 4.25 

20 

Nrushinha 

Charan 

Pradhan 

Jaripada 

20.5640 86.0389 4.67 4.89 4.71 

Sl. 

No. 

Farmer’s 

Name 
Village 

Latitude 

(Decimal 

Degrees) 

Longitude 

(Decimal 

Degrees) 

Initial 

pH 

pH after 

Harvest 

% 

increa

se 

1 
Hiranya 

Rout 
Kandabindha 

20.4424 85.0213 5.03 5.16 2.58 

2 
Himanshu 

rout 
Kandabindha 

20.4079 85.3053 4.95 5.11 3.23 

3 

Suraj 

Kumar 

Moharana 

Kandabindha 

20.6658 85.4977 5.28 5.36 1.52 

4 
Biswanath 

Dalai 
Kandabindha 

20.6661 85.5009 5.25 5.34 1.71 

5 Akhil Dalei Kandabindha 20.4130 85.3022 5.19 5.26 1.35 

6 

Pratap 

Kumar 

Parida 

Kandabindha 

20.6688 85.5107 5.13 5.47 6.63 

7 

Prabhas 

Kumar 

Parida 

Kandabindha 

20.6689 85.5028 5.13 5.36 4.48 

8 
Arundhati 

Dalei 
Kandabindha 

20.6690 85.5057 5.16 5.38 4.26 

9 
Atitha 

Parida 
Kandabindha 

20.6689 85.5028 4.93 5.24 6.29 

10 
Amulya 

Sahoo 
Kandabindha 

20.6688 85.5108 4.94 5.22 5.67 

11 

Sagar 

Chandra 

Parida 

Kandabindha 

20.6690 85.5057 4.95 5.17 4.44 

12 
Soubhagya 

Rout 
Kandabindha 

20.6689 85.5021 5.09 5.18 1.77 

13 
Gyanendra 

Rout 
Kandabindha 

20.3114 85.4063 4.53 4.85 7.06 
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Table 13d. Percentage increase in pH of Jajpur district 

 

Sl. 

No. 

Farmer’s 

Name 

Village 
Latitude 

(Decimal 

Degrees) 

Longitude 

(Decimal 

Degrees) 
Initial 

pH 

pH after 

Harvest 

% 

increa

se 

1 

Sukadev 

Nayak Dehurigarh 20.7 85.98 5.2 5.32 2.31 

2 

Kalandi 

Nayak Dehurigarh 20.7 85.98 5.03 5.23 3.98 

3 

Ranjan 

Nayak Dehurigarh 20.7 85.98 5.04 5.31 5.36 

4 

Jayant 

Nayak Dehurigarh 20.7 85.98 4.98 5.12 2.81 

5 

Kasani 

Nayak Dehurigarh 20.7 85.98 5.04 5.32 5.56 

6 

Balakrush

na Nayak Dehurigarh 20.72 85.98 5.34 5.46 2.25 

7 

Kunja 

Nayak Dehurigarh 20.7 85.98 4.83 5.11 5.8 

8 

Babina 

Nayak Dehurigarh 20.7 85.98 5.22 5.34 2.3 

9 

Rajit 

Nayak Dehurigarh 20.7 85.98 4.91 5.06 3.05 

10 

Shridhar 

Nayak Dehurigarh 20.7 85.98 5.12 5.24 2.34 

11 

Prafulla 

Dehury Gadimagura 20.71 85.96 4.8 5.03 4.79 

12 

Bilashi 

Samal Gadimagura 20.73 86.03 4.78 4.98 4.18 

13 

Jyotshna 

Samal Gadimagura 20.73 86.03 4.78 4.96 3.77 

14 
Shantilata 

Rout 
Kandabindha 

20.6690 85.5057 5.12 5.45 6.45 

15 
Sumitra 

Rout 
Kandabindha 

20.6732 85.5089 4.97 5.17 4.02 

16 
Batakrushn

a Behera 
Kandabindha 

20.6732 85.5089 5.30 5.41 2.08 
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14 

Manasi 

Dehury Gadimagura 20.73 86.03 4.84 5.02 3.72 

15 

Neheg 

Dehury Gadimagura 20.73 86.03 4.61 4.86 5.42 

16 

Kamala 

Samal Gadimagura 20.73 86.03 4.69 4.89 4.26 

17 

Sanjani 

Samal Gadimagura 20.73 86.03 4.59 4.87 6.1 

18 

Jhili 

Samal Gadimagura 20.73 86.03 4.52 4.72 4.42 

19 

Pramod 

Dehury Gadimagura 20.73 86.03 5.58 5.63 0.9 

 

Table 13e. Percentage increase in pH of Jharsuguda district 

Sl. 

No. 

Farmer’s 

Name 
Village 

Latitude 

(Decimal 

Degrees) 

Longitude 

(Decimal 

Degrees) 

Initial 

pH 

pH after 

harvest 

% 

increase 

1 
Bisikesan 

Patel 
Gudigaon 

21.880 84.163 5.15 5.31 3.11 

2 
Dhanabanta 

Patel 
Gudigaon 

21.870 84.093 5.10 5.28 3.53 

3 
Mitrabhanu 

Patel 
Gudigaon 

21.869 84.095 5.12 5.26 2.73 

4 Akanta Patel Gudigaon 21.870 84.095 5.27 5.32 0.95 

5 Tejraj Patel Gudigaon 21.869 84.095 5.36 5.43 1.31 

6 
Mandakini 

Patel 
Gudigaon 

21.857 84.082 5.33 5.41 1.50 

7 
Santosh 

Binnochia 
Gudigaon 

21.858 84.081 5.00 5.24 4.80 

8 
Sunil Ku. 

Kilo 
Gudigaon 

21.856 84.080 5.15 5.23 1.55 

9 
Bholanath 

Patel 
Gudigaon 

21.856 84.079 5.36 5.58 4.10 

10 Jiten Patel Gudigaon 21.855 84.078 5.32 5.54 4.14 

11 
Jena Mani 

kisan 
Kelendamal 

21.857 84.115 5.21 5.42 4.03 

12 
Gokula 

Meher 
Kelendamal 

21.857 84.115 5.11 5.34 4.50 
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7.2 Reduction of greenhouse gases emissions 

EcoLime+ contributed to a reduction in methane (CH₄) and nitrous oxide (N₂O) 

emissions from rice fields, which are major contributors to GHG emissions in flooded 

rice cultivation. This effect is attributed to the presence of silicon (Si) and iron (Fe) in 

EcoLime+, which play a role in suppressing methanogenesis and regulating nitrogen 

transformations in soil. Experimental data revealed that CH₄ emissions were reduced 

by 8–10% compared to control fields, while N₂O emissions were reduced by 9–12%, 

indicating a significant mitigation of nitrous oxide emission. These findings highlighted 

the potential climate benefits of EcoLime+ application, making it an environmental 

sustainable alternative for managing acid soils in rice-based cropping systems. 

7.3 Impact on crop yield and productivity 

The use of EcoLime+ resulted in substantial improvements in crop yield and 

productivity across multiple locations. Multi-location field trials demonstrated an 

average increase of 13% in rice yield and 18% in black gram yield after one year of 

application (17a-e). In the first phase of field trials, rice and pulses were the primary 

test crops. Harvest data collected from farmers’ fields showed notable yield 

advancements compared to control (fields where EcoLime+ was not applied). The 

observed yield increases were between 5.9% and 21.1% in Cuttack, around 10-15% in 

Jajpur, around 12-19% in Jharsuguda, around 8.9-12% in Angul, around 14.3-19% in 

Dhenkanal, and around 17% in Sundargarh. In the case of pulses, particularly green 

gram, yield enhancement was even more significant, with 12.4-25% increase in Cuttack. 

These findings confirm that EcoLime+enhanced soil fertility, improved plant 

nutrient uptake, and resulted in higher biomass accumulation, leading to better grain 

filling and overall yield improvement. Additionally, grain and pod samples from treated 

fields (where EcoLime+ was applied) were tested for heavy metal accumulation, and 

the results confirmed that EcoLime+ does not have any negative effect on grain quality 

rather it effectively reduced the bioavailability of toxic metals, ensuring safe and 

nutritious food production. Post-harvest soil analysis further indicated that the positive 

effects of EcoLime+were sustained beyond a single crop cycle, demonstrating its 

potential for long-term benefits for soil health and crop productivity. EcoLime+ was 

13 
Soudagar 

Meher 
Kelendamal 

21.859 84.117 5.23 5.43 3.82 

14 Kabita Patel Kelendamal 21.864 84.112 5.21 5.41 3.84 

15 
Golapi 

Nayak 
Kelendamal 

21.864 84.113 5.37 5.46 1.68 

16 
Rupananada 

Nayak 
Kelendamal 

21.864 84.114 5.24 5.47 4.39 

17 Sitaram Patel Kelendamal 21.857 84.114 5.23 5.41 3.44 

18 
Sarat Ku. 

Patel 
Kirimira 

21.890 84.170 5.13 5.34 4.09 

19 
Hrudananda 

Patel 
Kirimira 

21.889 84.171 5.23 5.44 4.02 
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also applied to plantation and fruit crops such as mango, lemon, and cashew, 

demonstrating promising results in those crops as well. 

 

Table 14a. Percentage increase in yield of Angul district 

Sl. 

No 

Farmer’

s Name 
Village 

Latitude 

(Decimal 

Degrees) 

Longitude 

(Decimal 

Degrees) 

Area  

(Acres)  

Yield 

2023-

24 (q/a) 

Average 

yield of 

control 

plot 

(q/a) 

% 

Increase 

in yield 

1 
Uravashi 

Pradhan 

Salakha

mana 

21.143 84.908 1.2 19.3 16.7 15.0 

2 
Tapi 

Pradhan 

Salakha

mana 

21.143 84.908 1 19.5 16.3 19.3 

3 

Shriniva

s 

Pradhan 

Salakha

mana 

21.134 84.905 4.5 17.6 15.6 12.3 

4 
Kabita 

Pradhan 

Salakha

mana 

21.427 84.908 2.4 17.9 16.3 9.4 

5 
Bhramar 

Pradhan 

Salakha

mana 

21.137 84.909 2 19.0 17.3 9.4 

6 
Babula 

Senapati 

Salakha

mana 

21.109 84.925 3.2 18.1 16.5 9.4 

7 
Prahalad 

Bhoi 

Salakha

mana 

21.143 84.907 1.75 18.3 15.6 16.8 

8 
Bhuban 

Bhoi 

Salakha

mana 

21.139 84.909 1.5 19.7 16.3 20.4 

9 
Mali 

Bhoi 

Salakha

mana 

21.133 84.911 1.4 20.7 16.8 22.6 

10 
Sumant 

Pradhan 

Salakha

mana 

21.140 84.909 3 20.1 18.5 8.6 

11 
Sarat 

Sahu 
Nuagaon 

21.112 84.740 2.35 19.8 15.4 28.4 

12 
Binod 

Sahu 
Nuagaon 

21.115 84.744 2.1 20.1 18.5 8.5 

13 
Basant 

Sahu 
Nuagaon 

21.112 84.741 1.8 18.9 14.3 31.6 

14 

Abhaya 

Ku. 

Sahoo 

Nuagaon 

21.112 84.740 2.2 17.0 16.0 6.1 

15 
Sarat 

Sahoo 
Nuagaon 

21.107 84.734 1.3 18.5 16.5 11.6 

16 

Kruti 

basa 

Behera 

Nuagaon 

21.116 84.733 1.5 18.7 15.1 23.2 
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Table 14b. Percentage increase in yield of Cuttack district 

17 
Binod 

Sahu 
Nuagaon 

21.116 84.733 1.5 18.7 15.6 19.3 

18 

Purnach

andra 

Sahoo 

Nuagaon 

21.080 84.736 3.2 18.3 14.3 27.6 

19 

Chakrad

har 

Pradhan 

Nuagaon 

21.108 84.908 4 19.1 16.8 13.1 

20 
Prafulla 

Bhoi 
Nuagaon 

21.112 84.884 3.5 18.6 15.6 18.6 

Sl. 

No. 

Farmer’s 

Name 
Village 

Latitude 

(Decimal 

Degrees) 

Longitude 

(Decimal 

Degrees) 

Area 

(Acre) 

Yield 

2023-

24 

(q/a) 

Average 

yield of 

control 

plot 

(q/a) 

% 

Increase 

in yield 

1 

Sarat 

Chandra 

Swain 

Nahanga 20.520 86.182 1 17.5 15.4 13.20 

2 
Dhaneswa

r Swain 

Nahanga 20.520 86.181 1 19 16.3 16.42 

3 

Madan 

Mohan 

Swain 

Nahanga 20.519 86.182 2 20 14.3 39.66 

4 

Sarat 

Chandra 

Swain 

Nahanga 20.520 86.183 1.5 17.66 15.8 11.28 

5 
Jayadev 

Swain 

Nahanga 20.519 86.184 2 18.5 16.5 11.99 

6 

Madan 

Mohan 

Swain 

Nahanga 20.519 86.183 2 18.5 15.4 19.90 

7 
Jayadev 

Swain 

Nahanga 20.521 86.186 1 18.25 16.7 8.76 

8 
Rajkishore 

Rout 

Nahanga 20.521 86.184 2.5 18.4 15.4 19.33 

9 
Rajkishore 

Rout 

Nahanga 20.521 86.184 2.2 19.31 16.8 14.46 

10 
Batakrush

na Rout 

Nahanga 20.521 86.183 1.4 18.21 16.1 12.90 

11 
Balaram 

Sahoo 

Jaripada 20.566 86.038 1 18 16.3 10.02 
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Table 14c. Percentage increase in yield of Dhenkanal district 

12 

Sarat 

Chandra 

Sahoo 

Jaripada 20.566 86.011 2 19 15.7 20.56 

13 
Ajaya 

Parida 

Safa 20.663 85.938 1 18 16.9 6.01 

14 
Bijaya 

Parida 

Safa 20.663 85.938 1 17.5 15.4 13.12 

15 
Durlabha 

Sahoo 

Safa 20.663 85.938 1 21.5 17.8 20.18 

16 
Ghanshya

ma Behera 

Safa 20.663 85.938 2 19.75 17.6 11.77 

17 
Sulabha 

Sahoo 

Safa 20.663 85.938 1 17.5 15.4 13.12 

18 
Gopala 

Beura 

Safa 20.663 85.938 1 19 17.8 6.32 

19 
Hemanta 

Beura 

Safa 20.663 85.938 2 20 17.6 13.19 

20 

Nrushinha 

Charan 

Pradhan 

Jaripada 20.564 86.039 1.5 17.66 15.4 14.60 

Sl. 

No. 

Farmer’s 

Name 
Village 

Latitude 

(Decimal 

Degrees) 

Longitude 

(Decimal 

Degrees) 

Area 

(Acre) 

Yield 

2023-

24 

(q/a) 

Average 

yield of 

control 

plot 

(q/a) 

% 

Increase 

in yield 

1 
Hiranya 

Rout 

Kandabi

ndha 

20.442 85.021 1 18.0 15.4 16.8 

2 
Himanshu 

rout 

Kandabi

ndha 

20.408 85.305 1.5 17.7 16.5 7.2 

3 

Suraj 

Kumar 

Moharana 

Kandabi

ndha 

20.666 85.498 1.5 16.7 14.3 16.7 

4 
Biswanath 

Dalai 

Kandabi

ndha 

20.666 85.501 2 18.5 16.1 14.8 

5 
Akhil 

Dalei 

Kandabi

ndha 

20.413 85.302 2 19.3 16.7 15.4 

6 

Pratap 

Kumar 

Parida 

Kandabi

ndha 

20.669 85.511 1 17.5 14.8 17.7 

7 

Prabhas 

Kumar 

Parida 

Kandabi

ndha 

20.669 85.503 1 18.3 15.8 15.3 

8 
Arundhati 

Dalei 

Kandabi

ndha 

20.669 85.506 1.5 17.7 14.3 23.7 

9 
Atitha 

Parida 

Kandabi

ndha 

20.669 85.503 1.8 18.6 15.9 16.4 
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Table 14d. Percentage increase in yield of Jajpur district 

10 
Amulya 

Sahoo 

Kandabi

ndha 

20.669 85.511 1 17.5 15.1 15.4 

11 

Sagar 

Chandra 

Parida 

Kandabi

ndha 

20.669 85.506 2 18.0 16.6 8.2 

12 
Soubhagya 

Rout 

Kandabi

ndha 

20.669 85.502 1.5 16.3 14.3 13.9 

13 
Gyanendra 

Rout 

Kandabi

ndha 

20.311 85.406 1 18.0 16.7 7.3 

14 
Shantilata 

Rout 

Kandabi

ndha 

20.669 85.506 1.4 16.8 15.4 8.6 

15 
Sumitra 

Rout 

Kandabi

ndha 

20.673 85.509 1 20.0 18.7 6.8 

16 
Batakrush

na Behera 

Kandabi

ndha 

20.673 85.509 2 18.3 15.9 14.5 

Sl. 

No. 

Farmer’s 

Name 
Village 

Latitude 

(Decimal 

Degrees) 

Longitude 

(Decimal 

Degrees) 

Area 

(Acre) 

Yield  

2023-

24 

(q/a) 

Average 

yield of 

control 

plot (q/a) 

% 

Increase 

in yield 

1 
Sukadev 

Nayak 

Dehuri

garh 

20.70 85.98 4 19.5 18.5 5.3 

2 
Kalandi 

Nayak 

Dehuri

garh 

20.70 85.98 3.5 20.6 18.6 10.5 

3 
Ranjan 

Nayak 

Dehuri

garh 

20.70 85.98 2 19.3 18.2 5.7 

4 
Jayant 

Nayak 

Dehuri

garh 

20.70 85.98 2 20.8 18.7 11.1 

5 
Kasani 

Nayak 

Dehuri

garh 

20.70 85.98 2.6 19.7 18.6 5.7 

6 
Balakrush

na Nayak 

Dehuri

garh 

20.72 85.98 1 19.9 19.0 4.3 

7 
Kunja 

Nayak 

Dehuri

garh 

20.70 85.98 2 22.0 19.7 11.3 

8 
Babina 

Nayak 

Dehuri

garh 

20.70 85.98 1 21.5 18.5 16.0 

9 
Rajit 

Nayak 

Dehuri

garh 

20.70 85.98 1.5 22.0 18.6 18.0 

10 
Shridhar 

Nayak 

Dehuri

garh 

20.70 85.98 2 19.3 18.4 4.7 

11 
Prafulla 

Dehury 

Gadima

gura 

20.71 85.96 1.5 22.0 18.7 17.3 

12 
Bilashi 

Samal 

Gadima

gura 

20.73 86.03 3 19.8 18.5 6.8 

13 
Jyotshna 

Samal 

Gadima

gura 

20.73 86.03 2.5 21.0 18.6 12.5 

14 
Manasi 

Dehury 

Gadima

gura 

20.73 86.03 1 21.0 18.3 14.6 

15 
Neheg 

Dehury 

Gadima

gura 

20.73 86.03 2 21.3 17.8 19.3 

16 
Kamala 

Samal 

Gadima

gura 

20.73 86.03 1 20.0 17.6 13.4 

17 
Sanjani 

Samal 

Gadima

gura 

20.73 86.03 1 19.9 16.9 17.2 
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Table 14e. Percentage increase in yield of Jharsuguda district 

 
 

Sl. 

No. 

Farmer’s 

Name 

Village Latitude 

(Decimal 

Degrees) 

Longitude 

(Decimal 

Degrees) 

Area 

(Acre) 

Yield 

2023-

24 

(q/a) 

Average 

yield of 

control 

plot (q/a) 

% 

Increase 

in yield 

1 Bisikesan 

Patel 

Gudigaon 21.880 84.163 1.2 19.3 17.2 12.0 

2 Dhanaban

ta Patel 

Gudigaon 21.870 84.093 1 19.5 18.2 6.8 

3 Mitrabha

nu Patel 

Gudigaon 21.869 84.095 4.5 17.6 16.8 4.3 

4 Akanta 

Patel 

Gudigaon 21.87 84.095 2.4 17.9 16.5 8.0 

5 Tejraj 

Patel 

Gudigaon 21.869 84.095 2 19 18.2 4.1 

6 Mandakin

i Patel 

Gudigaon 21.857 84.082 3.2 18.1 17.1 5.4 

7 Santosh 

Binnochia 

Gudigaon 21.858 84.081 1.75 18.3 17.0 7.5 

8 Sunil Ku. 

Kilo 

Gudigaon 21.856 84.08 1.5 19.7 17.5 12.3 

9 Bholanath 

Patel 

Gudigaon 21.856 84.079 1.4 20.7 16.8 22.6 

10 Jiten 

Patel 

Gudigaon 21.855 84.078 3 20.1 16.5 21.5 

11 Jena 

Mani 

kisan 

Kelendam

al 

21.857 84.115 2.35 19.8 17.0 16.4 

12 Gokula 

Meher 

Kelendam

al 

21.857 84.115 2.1 20.1 16.7 20.0 

13 Soudagar 

Meher 

Kelendam

al 

21.859 84.117 1.8 18.9 16.9 11.5 

14 Kabita 

Patel 

Kelendam

al 

21.864 84.112 2.2 17 15.2 11.6 

15 Golapi 

Nayak 

Kelendam

al 

21.864 84.113 1.3 18.5 16.4 12.6 

16 Rupanana

da Nayak 

Kelendam

al 

21.864 84.114 1.5 18.7 16.7 11.4 

17 Sitaram 

Patel 

Kelendam

al 

21.857 84.114 1.5 18.7 16.3 14.6 

18 Sarat Ku. 

Patel 

Kirimira 21.89 84.17 3.2 18.3 17.2 6.0 

19 Hrudanan

da Patel 

Kirimira 21.889 84.171 4 19.1 17.6 8.3 

 

 

18 
Jhili 

Samal 

Gadima

gura 

20.73 86.03 2.5 21.4 17.4 22.4 

19 
Pramod 

Dehury 

Gadima

gura 

20.73 86.03 4 19.5 17.9 8.8 
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8. Capacity building and farmer training programs 
 

To ensure the successful adoption and effective application of EcoLime+, a series 

of training programs were conducted across different districts of Odisha. These 

programs aimed to educate farmers, and other stakeholders about soil sampling and 

analysis, soil acidity management, EcoLime+ application methods, and its effective 

agronomic and environmental benefits. The training sessions focused on hands-on 

demonstrations, interactive discussions; and knowledge-sharing; and farmer’s feedback 

sessions to enhance farmer’s understanding and confidence in using the product. 

8.1 Training programs conducted across districts 

 In each district, training programs were organized in collaboration with KVKs, 

FPOs, agricultural extension officers, state government officials, and local governing 

bodies. These sessions focused on various key topics, including soil sampling 

techniques, the importance of soil health cards, strategies for soil health improvement, 

acid soil management, recommended dosage and application timing of EcoLime+, field 

management practices, and compost production techniques. Additionally, expected 

yield benefits and long-term impacts on soil fertility of EcoLime+ were discussed in 

detail. 

To enhance understanding, audio-visual demonstrations were conducted on the 

production and application of EcoLime+; providing farmers with a hands-on learning 

experience. These demonstrations helped to illustrate best practices, ensuring correct 

product usage for maximum benefit. Furthermore, the training sessions served as an 

open forum for farmers to discuss agriculture-related challenges, allowing experts to 

provide solutions tailored to their specific field conditions. 

Each session featured specialists in soil science, pest and disease management, 

agricultural extension, economics, and horticulture, ensuring a comprehensive 

approach to problem-solving. By bringing together expertise from multiple disciplines, 

farmers received well-rounded guidance to improve their farming practices and overall 

productivity. 

Angul 

In Angul, two training programs were conducted, with a total of 280 farmers 

participants. The sessions included discussions on the impact of acid soils on crop 

yields, strategies for soil pH management, and hands-on demonstrations of EcoLime+ 

application in rice and plantation crops.  

Fig. 14. Training programs at Angul, district 
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Cuttack 

In, Cuttack three training programs, where 238 participants attended the sessions. 

Farmers in this district were particularly interested in learning about the effects of 

EcoLime+on paddy fields and horticultural crops; Practical field visits were arranged 

to demonstrate soil improvement techniques. 

 

Fig. 15. Training program at Cuttack 

Dhenkanal 

Four training sessions were done at Dhenkanal, involving 539 participants. The 

discussions were held on soil health improvement and the role of EcoLime+ in 

enhancing nutrient availability. Farmers in the region showed a keen interest in 

applying EcoLime+ to fruit and plantation crops. Additionally, they were trained 

on compost preparation using locally available agricultural raw materials, 

equipping them with sustainable soil management practices. 

Fig. 16. Training program at Dhenkanal 

Jajpur  
 

A single but impactful training session was conducted in Jajpur, where 83 farmers 

participated. This district, known for its pulse and fruit crop cultivation, benefited from 

discussions on the application of EcoLime+ in improving crop resilience and 

productivity. 
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Fig. 17. Training program at Jajpur 
 

Jharsuguda 
 

Two training programs are conducted at Jharsuguda, with 168 participants 

receiving training on the benefits of EcoLime+ for acid soil management, particularly 

in rice and plantation crops. Farmers were introduced to best practices for applying the 

product, along with real-time soil pH testing demonstrations. 

 

 
 

Fig. 18. Training program at Jharsuguda 

Sundargarh 

A single but useful training session was conducted in Sundargarh, where 70 farmers 

participated. This district, known for its rice and plantation crop cultivation, benefited 

from discussions on the application of EcoLime+for improving crop resilience and 

productivity. 
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Fig. 19. Training program at Sundargarh  
 

Table 15. Training Program Details of Project Districts: 

District Location No of training No of participants 

Cuttack Tangi 1 30 

Mahanga 2 208 

Dhenkanal Odapada 3 403 

Kankadahad 1 136 

Jajpur Badachana 1 83 

Jharsuguda Kolabira 2 168 

Angul Chhendipada 2 280 

Sundargarh Lathikata 1 70 

 TOTAL 1378 

 

A total of 1378 farmers and stakeholders participated in the training programs, 

gaining important knowledge on soil acidity management and the effective use of 

EcoLime+. These capacity-building initiatives were instrumental in raising awareness, 

promoting large-scale adoption, and equipping farmers with the necessary skills to 

improve soil fertility and enhance crop productivity in acidic soil regions of Odisha. 

During each training session, soil health cards, improved rice seeds of various varieties, 

and microbial consortia for compost preparation were distributed to participants. In 

total, 1097 soil health cards were provided to farmers, ensuring they had access to 

crucial information for better soil and crop management. 

 

8.2 Special campaigns, workshops and seminars organized under project SAFAR 

Launching Workshop and Brainstorming Session 

      A project launching workshop and brainstorming session was organized on October 

17, 2023, bringing together key stakeholders, including partner from State Govt., 

industries, startups, Farmer Producer Organizations (FPOs), farmers, and scientists 

from various research institutions. The event served as a platform to introduce the 

project objectives, discuss implementation strategies; and foster collaboration among 

all partners. During the session, an in-depth information was given on the scope and 

significance of the project, highlighting the role of EcoLime+ in acid soil management 

and sustainable agriculture. Each partner’s role was clearly outlined; with industries 
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role for responsible supply of raw materials; startups role for managing production and 

distribution of products; and FPOs role for facilitating farmer outreach and training. 

Scientists provided insights into the technical aspects of soil amendment, field 

application methods, and expected agronomic benefits. A dedicated interactive session 

was held to address farmers' queries and concerns, ensuring that their practical 

challenges and expectations were considered in the project’s execution. 

. 

Fig. 20. Launching of project SAFAR at ICAR CRRI 

 

World Soil Day-2023 

ICAR-Central Rice Research Institute, Cuttack celebrated the “World Soil Day and 

Awareness Training” on theme “Soil and Water: Source of Life” under the project 

SAFAR on 5 December 2023. The meeting was attended by nearly 60 participants 

including farmers, farmwomen, scientists and students. Prof. K.K. Rout, Former Dean, 

OUAT, Bhubaneswar graced the occasion as chief guest and guest speaker of the 

function. Participants received training on soil sampling, and team of scientists 

interacted with them. Dr. Sangita Mohanty enlightened farmers about the importance 

of soil health and how it is related to a healthy society. While addressing the issue of 

soil health management, Dr. Nayak emphasized on the role of importance of soil test 

based nutrient application. Chief guest Prof. K.K. Rout spoke on the importance of soil 

as a source of life, land degradation in India, issues related to the physical health of soil, 

and the advantages of compost and vermi-compost in enhancing soil health. 

World Environment Day 2024 

ICAR-Central Rice Research Institute, Cuttack conduct a workshop and training 

program for celebration of “Mission LiFE aligned with the theme of World 

Environment Day 2024" on ‘Managing Heavy Metal in Rice Farming: Sustainable 

Strategies for Environmental Health’ in hybrid mode at ICAR-CRRI Cuttack under 

the project SAFAR on 3.05. 2024. Dr N K Dhal, Head and Chief Scientist, Environment 

and Sustainability department, IMMT, Bhubaneswar graced the occasion as chief guest 

and guest speaker of the function. Dr MM Rahman, Associate Professor, School of 

Environmental and Life Sciences, University of Newcastle, Australia also joined the 

occasion virtually as guest speaker of the function. The meeting was attended by nearly 
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60 participants including guests from premium research institutes, industries, startups 

FPOs and Farmers from Angul, Dhenkanal, Jharsuguda, Jajpur and Cuttack.  Soil health 

Cards and paddy seeds of ICAR-CRRI, Cuttack have been distributed among the 

farmers by the honorable Director Dr AK Nayak, ICAR-CRRI. 

 

Fig. 21. World soil day celebration under project SAFAR at ICAR CRRI, 

Cuttack, Odisha (05th December, 2023). 

 

 

Fig. 22. World Environmental day celebration under project SAFAR at ICAR 

CRRI, Cuttack, Odisha (03rd June, 2024). 

 

9. Commercialization of EcoLime+ 

ICAR-CRRI has granted M/s RM Agrico Private Limited a non-exclusive license 

to produce, manufacture, sell, and distribute the EcoLime+ [Slag based, value-added 

Products] developed by ICAR-CRRI, Cuttack. This license authorizes RM Agrico Pvt.  

Ltd. to commercialize the technology for acid soil management. Under this agreement, 

ICAR-CRRI recognizes RM Agrico Private Limited as its authorized producer of the 

mentioned technology for a period of three years, starting from the date of execution of 

the Memorandum of Understanding (MoU), which has been duly signed by both parties. 

(Annexure-01). 
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This agreement marks a significant step in commercialization and scaling up the 

widespread adoption product and ensuring its availability to farmers for sustainable 

acid soil management across India. 

 

Fig. 23. Exchanging Agreement between ICAR-CRRI and RM Agrico Pvt.  Ltd. 

for producing EcoLime+ by the later  

10. Summary and way forwards 

The EcoLime+ initiative represents a ground breaking "Waste to Wealth" approach, 

addressing two critical challenges simultaneously viz., the safe disposal of industrial 

by-products like fly ash and basic slag and the reclamation of acid soils for sustainable 

agriculture. By transforming these waste materials into a scientifically validated, eco-

friendly, and cost-effective soil amendment; this project provides a long-term solution 

to soil acidity management while ensuring the productive utilization of industrial waste. 

The field trials conducted across multiple locations have demonstrated remarkable 

improvements in soil health and crop productivity. The application of EcoLime+ led to 

an increase in soil pH, yield enhancement in rice, and increase in pulse productivity, 

proving its effectiveness in real farming conditions. Additionally, its role in reducing 

greenhouse gas emissions further highlights its environmental sustainability. The 

products affordability, owing to the easy availability of raw materials as industrial by-

products, makes it accessible to a large number of farmers, providing a low-cost yet 

highly effective solution for acid soil management. 

For farmers, EcoLime+ offers a practical, scalable, and economically viable 

method to improve soil fertility, increase productivity, and enhance income. For 

policymakers, this technology presents an opportunity to integrate sustainable soil 

management practices into existing agricultural development programs. Moving 

forward, efforts will focus on expanding production through partnerships with FPOs, 

startups, and industries, while advocating for policy support and government incentives 

under soil health improvement schemes. The inclusion of EcoLime+ in state and 

national agricultural programs can further accelerate its adoption, ensuring long-term 

sustainability and a significant positive impact on Indian agriculture. 
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11. Media coverage: The various activities conducted under the project, including

meetings, demonstration programs, and farmers' training sessions, received extensive

media coverage at the local, state, and national levels. The initiatives were widely

featured in both television broadcasts and newspapers, highlighting the project's impact

on acid soil management, sustainable agriculture, and the innovative use of industrial

by-products. The media coverage played a crucial role in raising awareness among

farmers, policymakers, and stakeholders, promoting the adoption of EcoLime+ (Photo

plate no 8).

12. Other contributors and special acknowledgment

Project Staff 

Young Professional - I Responsibility 

1. Rajalaxmi Sahoo Soil and Plant sample analysis 

2. Sunil Kumar Sethi
Farmers field activities, data collection, farmers field 
digitization using Google Earth and QGIS Software. 

3. Kashyapi Kamalini Soil and Plant sample analysis 

4. Shubhendu Garanayak Farmers field activities and data collection 

5. Chandan Kumar Sahoo
Farmers field digitization using Google Earth and 

QGIS Software, soil sample analysis
Graduate Assistant Responsibility 

1. Anuj Bibek Sahoo
Farmers field digitization using Google Earth and 

QGIS Software; soil sample analysis
State Govt., Industrial and Other Staffs 

1. Shri Basant Kumar

Dey

JDA, QC& E, Govt. of Odisha 

2. Mr. B K Behera State Pollution Control Board, Odisha 

3. Mr. Santosh Kumar

Pattajoshi

Environment Management Dept. TATA Steel  Ltd., 

Meramandali. 

4. Mr. Ghosal Senior Area Manager, IDMD operations. TATA Steel 

Ltd., Meramandali. 

5. Mr. Hari Senior Area Manager, IDMD operations. TATA Steel 

Ltd., Meramandali. 
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14. Photo Gallery 
 

Plate 1. Formal meetings with different industries and project discussion 

 

Plate 2. Soil sample collection from different farmer’s field at different districts 

 

 

 

 

 



45 | P a g e  
 

Plate 3: Consent from different farmers for application of EcoLime+ 

 

Plate 4. Laboratory analysis of basic slag-based value-added products at ICAR-

CRRI, Cuttack 
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 Plate 5a. Application of EcoLime+ at farmer’s field 

Plate 5b. Application of EcoLime+ at farmer’s field 

Jharsuguda 

Dhenkanal Sundargarh 

Jajpur Cuttack Angul 



47 | P a g e  
 

Plate 6: Intermediate data collections from farmer’s fields  

 

Plate 7: Farmers training under project SAFAR  

Dhenkanal Cuttack 

Sundargarh Jharsuguda 

Jharsuguda Jajpur Cuttack 
 

Angul 
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Plate 8. Media coverage under project SAFAR 
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Annexure - 1 

Memorandum of Understanding 
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Annexure – 2.1 

Clearance Certificate from State Pollution Control Board on 20.04.24 to Aarati Steel, 

Vedanta, NTPA and Tata Steel from Supply of Fly ash. 
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Annexure – 2.2 

Land owner’s Consent form 
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Annexure -3 

Number of Soil sample collected with Basic details 
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Annexure -4 

List of selected fields for Application of EcoLime+ 
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Annexure -5.1 

Digitization of individual Farmers Field using Google Earth and Final Mapping using 

QGis  

 

 

 

 

 

 

Farmer’s 

Field 

latitude 

longitude 

recording 

using GPS 

Receiver 

QGis 

Digitizing individual Farmers Field using Google Earth and Final 

Mapping using QGis 

Google 

Earth 
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Annexure -5.2(a) 

Digitization of 150 farmer’s field (Rice and Plantation crops) of Hindol and Odapada 

Blocks of Dhenkanal district covered under EcoLime+ application during Kharif, 2024. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Annexure -5.2(b)  

Rice Crop 

 

Plantation Crop 

 

Plantation Crop 
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Details of 150 farmer’s field (Rice and Plantation crops) of Hindol and Odapada 

Blocks of Dhenkanal district, Odisha covered under EcoLime+ application during 

Kharif 2024. 
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Annexure -5.3(a) 

Digitization of 150 farmers field (Rice and Plantation crops) of Badachana and 

Dharmasala Blocks of Jajpur district, Odisha covered under EcoLime+ application 

during Kharif 2024. 
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Annexure -5.3(b) 

Details of 150 farmer’s field (Rice and Plantation crops) of Badachana and 

Dharmasala Blocks of Jajpur district, Odisha covered under EcoLime+ application 

during Kharif 2024 
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