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Status of the World’s Soil Resources

Main threats to soil function:
1. Soil erosion
2. Organic carbon change
3. Nutrient imbalance
4. Salinization and sodification
5. Soil sealing and land take
6. Loss of soil biodiversity
7. Contamination
8. Acidification
9. Compaction
10. Water Logging

More details in the Status of the World’s Soil 
Resources report, (FAO and ITPS, 2015) 
http://www.fao.org/3/a-i5199e.pdf )

http://www.fao.org/3/a-i5199e.pdf


Challenge today

• Global emissions increasing
• Increasing pressure towards the 

environment and fight against 
climate change/social and 
environmental responsibility.

• Need to produce more 
nutritious food.

• Soil degradation (including 
fertilizers) causing emissions: 
CO2 and N2O.

• Sustainability, environment and 
SDGs.

• Efforts for identifying cost-
effective solutions to climate 
change adaptation and 
mitigation.



Soil degradation is directly associated with SOC loss, hence 
EMMISIONS as CO2 (the second biggest threat to soil 

functions)

Gt = gigatonne = 1015 g C = billion tonnes

• Food insecurity
• Erosion
• Desertification
• Loss of fertility
• Migration, poverty and 

malnutrition
• Global warming/Climate 

change
• Biodiversity loss
• Very high economic cost



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 either the soil functions 

that enable those services or biodiversity. 







In 2018, CBD COP14 invited FAO to:

• Prepare a global report on the state of knowledge on soil biodiversity;

• Review the implementation of the International Initiative for the Conservation 
and Sustainable Use of Soil Biodiversity launched in 2006. 

January 2020

● Global Report will be submitted to CBD-COP 15 in Fall 2020

10-12 March 2020 

● FAO/GSP/ITPS will host the Global Symposium on Soil Biodiversity at FAO

● Despite international recognition of soil biodiversity, the development of 
national policies and strategies for measuring, conserving, protecting and 
restoring their soil biodiversity resources, which is the responsibility of national 
governments, has remained limited.

Loss of soil biodiversity



Loss of soil biodiversity
• Richness and abundance patterns of soil biodiversity are inversely correlated to those 

observed for plants and aboveground animals – soil bacterial, fungal, nematode, and 
earthworm diversity peak in temperate to boreal regions.

• Increase in soil biodiversity is positively linked to an increase in soil functions, including 
plant growth, resistance to pathogen invasion and higher nutrient use efficiency. 
Biodiversity declines are likely to have negative consequences for the provision of 
ecosystems services.

• Human activities threaten long-term stability of soil biodiversity by causing a range of 
pulse and press disturbances.

• Soil Biodiversity is currently perceived as an academic/scientific field. We know little 
about it and conventional soil surveys do not include it at all. Huge 
knowledge/information gap.

• Soil Biodiversity should become a solution to many problems including: Antimicrobial 
resistance, soil born diseases, soil degradation, nutrient use efficiency, etc. 



International Code of Conduct for the 
Sustainable Use and Management of Fertilizers

• Greenhouse gas emissions
• Nutrient excess
• Heavy metals and contaminants
• Economic loss

Aims to promote the 
responsible and judicious use 
of fertilizers to prevent 
inappropriate use, underuse 
and overuse. 



Pollution causes a chain of degradation 
processes in soil, jeopardizing soil’s 

ability of providing key ecosystem services

Soil pollution and soil health
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Soil pollution’s impact on soil 
biodiversity

Microorganisms in contaminated
soil are disrupted, leading to a 

decline in soil biodiversity, 
aggregate stability and 

decomposition processes

Gan, Wang and Wu. Biotechnology, 2018. 

Fertilizers, pesticides and other 
persistent organic pollutants, 

heavy metals, antibiotic 
residues and AMR, all alter the 

structure of soil microbial 
communities



Emerging soil contaminants are becoming also an important threat to 
soil macro and microorganisms

Wang et al. Science of The Total Environment. 2019.

- Micro- and nanoplastics join to other 
contaminants.
- They are ingested by earthworms and 
other organisms that feed on soil 
particles, thus entering the food web, 
bioaccumulating in organisms, and 
biomagnification occurs at higher levels 
of the food chain, including humans.

Jing et al. 2018



However, soil biodiversity has a great potential as nature-based 
and cost-effective solution to remediate soil pollution 

Phytoremediation
by 

hyperaccumulators

Phyto-stabilization
by native plant species or 
spontaneous revegetation

Plants

Fungi
Saprotrophic fungi capable of 

translocating mercury from the 
soil to fruit bodies.

Bacteria 
Able to degrade 

petroleum 
hydrocarbons

Soil microbiome 



Increased SOC content is one of 
the most cost-effective options 
for:
• Climate change adaptation 

and mitigation,
• Combat desertification, land 

degradation and food 
insecurity.

2019 IPCC’s Special Report on 
Climate Change and Land

Koronivia Joint Work on 
Agriculture







HOW RECSOIL WORKS?



• Continue raising awareness/advocacy (World Soil Day);

• Soil biodiversity to move from science into practice; 

• Scale up the implementation of sustainable soil 
management; 

• Increase investment on SSM to revert soil degradation;

• Develop and implement coherent and feasible policies 
towards healthy soils (targets?);

• SSM: integrated response to address all soil threats;

• Take up the momentum and move into the ground with 
actions….too much talking!!!

Conclussions


