
IC
A

R
-I

n
d

ia
n

 A
gr

ic
u

lt
u

ra
l R

e
se

ar
ch

 In
st

it
u

te
, N

e
w

 D
e

lh
i

National Conference 

on 

Steel in Infrastructure

16.3.24

Bhupinder Singh 

Division of Environment Science,

ICAR-Indian Agricultural Research Institute, New Delhi -110 012

bhupindersinghiari@yahoo.com

Steel slag utilization in agriculture as fertilizer: 
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Development of LD slag based value added 

fertilizers/ amendments

❖Soil health

❖Acid soil reclamation 

❖Source of plant nutrients

❖Slag based value added products

❖Short term and long term implications



❖Total of 51 organically/inorganically amended steel slag 

based nutrient rich value added products (SSBVAPs) have 

been developed for normal/acidic/degraded soil.

❖Product performance evaluated over 31 trials in 12 crops 

across eight locations covering cereal/ vegetable/ oil seed/ 

pulse/ tuber/medicinal and aromatic plants in terms of grain-

produce yield and heavy metal uptake-accumulation.

❖Soil physico-chemical attributes, nutrients/heavy metals 

assessed.

❖Total chromium concentration of the final products 

maintained between <150 ppm Cr as against 700-1000 ppm 

Cr in raw slag. 

❖Thirteen promising products identified for normal/ acidic/ 

degraded soil; economic of production and utilization 

assessed.

Salient developments: Value addition of steel slag for 
agri-applications



Use of city waste based compost as it is available in bulk 





























Mean increase in economic yield (%) in response to 

application of steel slag based value added product



Suitability of crops across SSBVAP’s
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S 

No
Crop

Total area 

under 

cultivation 

(mha)

Estimated area 

under SSBVAP 

(mha @15% )

Total utilization 

of SSSBVAP based 

on application 

rate @ 1t/ha (Mt)

Total utilization of 

SSBVAP based on 

application rate @ 

2t/ha (Mt)

Utilization of slag 

based on slag 

content in SSBVAP 

i.e. 40% (Mt)

1 Rice 43.0 6.45 6.45 12.9 2.58-5.16

2 Wheat 30.0 4.5 4.5 9.0 1.8-3.6

3 Soybean 12.0 1.8 1.8 3.6 0.72-1.44

4 Mustard 8.7 1.3 1.3 2.61 0.522-1.044

5 Potato 2.0 0.3 0.3 0.6 0.12-0.24

Total 98.7 14.81 14.81 29.61 5.74-11.48
*SS génération in India ~12-16 million tonnes per annum

Steel slag utilization in Agriculture: A modest beginning  

Potential utilization of steel slag through fertilizers/ amendments

Availability of resources used for amendment of Steel slag

S No Amendment

Availability in 

India 

(mt/annum)

S No Amendment

Availability in 

India 

(mt/ annum)
1 OA1 140.2 6 OA6 2.9
2 OA2 312.7 7 OA7 1.1
3 OA3 634.0 8 OA8 1587 million L
4 OA4 6.0-7.0 9 OA9 4.0
5 OA5 Biome 10 OA10 2.25



Code Product profile

Input Cost

Manpo

wer 

Cost

(in Rs)

Other 

costs (in 

Rs/t 

product)

Total cost 

(in Rs/t 

product)

Cost of 

amendmen

t (in Rs/t 

product)

Steel slag

@1Rs/kg 

used @ 20-35 

% (in Rs/t 

prod.)

P-1 SS+OA1+OA2+OA5 1709 313 400 200 2622

P-2 SS+OA1+OA3+OA5 2322 313 400 200 3235

P-3 SS+OA1+OA2+OA3+OA5 2343 313 400 200 3256

P-4 SS+OA1+OA4+OA5 1710 333 400 200 2643

P-5 SS+OA1+OA2+OA4+OA5 1767 250 400 200 2617

P-6 SS+OA1+OA3+OA4+OA5 2257 250 400 200 3107

P-7 SS+OA1+OA2+OA3+OA5 2257 238 400 200 3095

P-8
SS+OA1+OA2+OA3+OA4

+OA5
2213 200 400 200 3013

P-9 SS+OA7+OA8+OA5 1500 294 400 200 2394

P-10 SS+OA7+OA8+OA5 1500 294 400 200 2394

P-11 SS+OA1+OA9 5482 250 400 200 6332

P-12 SS+OA1+OA10 3281 300 400 200 4181

P-13 SS+OA1+OA9+OA10 4409 300 400 200 5309

Economics of production of Steel Slag based value 

added products (SSBVAP’s)



❖ Steel slag alone application is not sustainable.

❖SSBVAP’s have lower than permissible heavy metals 

for on- farm application.

❖Don’t cause a accumulation of heavy metals over 

multiple cropping seasons.

❖ Produce raised on SSBVAP’s does not show any 

phyto-toxicity.

❖ Mean dose of SSBVAP application is 1.5-2 t/ha across 

crops on normal soils and @2.5t/ha on acidic soils;  

increases yield by 7-15% at 80% RDF in comparison to 

the yield obtained at 100% RDF.

❖Average cost of production of SSBVAP is around Rs 

2500-3000/ton.  

❖Savings on account of 20% RDF also -P/-K application 

as per product. 

Conclusion



Snapshot of the field visit by the experts and stakeholders
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