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Achievements and Perspectives
Towards Sustainable Soil 

Management 



Nitrogen Cycling: Transformations, Ecology and 
Management in Agro-ecosystems

Nitrogen fertilizer - most energy intensive input.
Nitrogen Use Efficiency ≈ 40%.
High losses cause significant economic,
ecological and environmental damages.
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• Identified critical periods of N losses and approaches, which enhanced NUE significantly
in different agro-ecosystems.

• Management and plant species’ impacts on activities, abundance and diversity of
nitrifying organisms quantified in grasslands.



Assessment of Soil Health, Integrated Nutrient Management
and Soil Quality Index

• Quantified nutrient requirement
• Soil nutrient-supplying capacity
• Nutrient use efficiency



Rapid Soil Health Assessment: Mini-lab (Mridaparikshak) 

• Determines 15 important soil parameters 
including micronutrients like Zn, Fe, B, Mn & Cu.

• Prepared > 28 
million Soil 
Health Cards

• ≈ US $1200 
• Refill: ≈ US $ 

240 for 100 
samples 



Contributed to Soil Health Card Mission of Government of India 

 Advisories
 Backstopping 

 Soil fertility 
maps 

 SQI-Cal 
software



Soil Spectroscopy: ICAR – IISS – ICRAF Collaboration
• The MIR technology validated
and recommended for SOC, pH,
clay, silt and sand in Alfisols,
Inceptisols and Vertisols of
India.
• Developed spectral library for
Indian soils and soon it will be
made available on line.

Alpha-FT MIR Spectrometer

Neo-spectra Soil NIR scanner

Portable XRFCapacity building

• GLOSOLAN recognised ICAR-
IISS as Champion Laboratory on 
Soil Spectroscopy in Asia. 



Principles of Conservation 
Agriculture

Mainstreaming Conservation Agriculture

Stop soil erosion, save 
our future
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Rapid crop residues recycling and composting

Microbial culture 
formulated in capsules



Biochar for C-sequestration and Sustainable Soil Management

Biochar for C-credits



Capacity building, mass awareness, soil extension for SSM



KING BHUMIBOL WORLD SOIL DAY AWARD 2020 TO ICAR-IISS

Mass Awareness Campaigns on soil health & SSM from 
2014 onwards. Playing important role in Asia… 



Strengthened Global Network
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Promoting soil health to feed the world
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