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Agriculture is the Solution! For climate change, Japan 



Food security

• Increase the world's population will require enough food and 
healthy soils to provide it

• Sustainable management of SOC is critical to enhancing and 
managing soil health



Soil Organic Carbon: the hidden potential
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Farmers are the central 
vehicle of transformation.

 Farmers are aware of SOC
 Farmers do not work towards sequestering carbon
 Farmers' prime objective is increasing soil 

productivity and maintaining it in time
 Thus, we need to work with farmers by supporting 

technically and providing incentives

For example:

The Quesungual system involves an integration of 
cropping and preservation of trees, shrubs and 
grasses (agroforestry in Honduras)

Good practices adopted by farmers can: 
 Yields almost doubled 
 soil organic matter content increased from 2% to 

3.3% over 20 years



The Global Soil Partnership 
promotes Sustainable Soil

Management
to improve soil governance at all levels                    

to support/enhance the provision of
essential ecosystem services

2012



Sustainable Soil Management

“Soil management is 
sustainable if the 

supporting, provisioning, 
regulating, and cultural 
services provided by soil 

are maintained or 
enhanced without 

significantly impairing the 
soil functions that enable 

those services of 
biodiversity.”
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 Black Sunday refers to a particularly severe dust storm that occurred on
April 14, 1935. It was one of the worst dust storms in American history and
it caused immense economic and agricultural damage. It is estimated to have
displaced 300 million tons of topsoil from the prairie area in the US.

• "The Black Sunday Dust Storm of 14 April 1935". National Weather Service: Norman, Oklahoma Weather 
Forecast Office. Retrieved 23 May 2012.

• Black Blizzard, History Channel documentary.
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1935, US 2019, Northeast China

http://www.srh.noaa.gov/oun/?n=blacksunday


Climate change

Uruguay

Heilongjiang, China

Illinois, USA
Gollany et al (2011) Agronomy Journal 103, 234-246

Ren et al, 2018 

Long-term rotations experiment by the Century model 

 Carbon loss (135 Pg C) from 
soils accounts for 5–15% of 
global CO2 emissions over the past 
100 years. 

 Land degradation costs $4-20 
trillion each year in lost ecosystem 
services. 

Rattan Lal, Global Change Biology, 2018
Jess Davies, Nature, 2017
Pg C = 1015 g C



Soil Organic Carbon: the hidden potential

• A potentially large and 
uncertain source of CO2
emissions in response to 
predicted global 
temperature rises.

• A natural sink for carbon 
able to reduce atmospheric 
CO2.
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Multiple benefit provided by Sustainable Soil 
Management based on SOC



Mulching Cover cropping

Integrated Nutrient 
Management

Rhizobium

Complex farming 
systems

No-till

Sustainable soil managementcan increase SOC 
stocks on agricultural lands

Lal, 2017


