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 Inorganic Carbon

 Organic Carbon → (e.g. Plant litters, Microbial biomass)

• Geogenic carbonates

• Biogenic carbonates

• Pedogenic carbonates

CO2

CaCO3 + 2H+ ↔ Ca2+ + 2HCO3
-

H2CO3
* ↔ H+ + HCO3

-

CO2 + H2O ↔ H2CO3
*

HCO3
- ↔ H+ + CO3

2-
DIC

SIC

CaCO3, MgCO3, FeCO3, etc.

all carbonate-containing minerals

Limestone

Shells

1

Nodule
(Zamanian et al., 2016)

Three phases of the soil system
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SIC: global distribution and stocks

 960 to 1783 Pg SIC down to 1m
(Batjes, 1996; Eswaran et al., 1995)

 ca. 2300 Pg SIC down to 2m
(Zamanian et al., 2021)

 7.49 109 ha (ca. 54%)
(Zamanian et al., 2018)

 ca. 1400 Pg DIC
(Monger et al., 2015)

SIC is an important part of the global C cycle and regulator of atmospheric CO2

(Batjes, 2015)SOC content to 1m (Mg C ha-1 )

 1500 Pg SOC down to 1m

 2400 Pg SOC down to 2m

(Raza et al., 2023)
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SIC and global C cycle

Natural dissolution of 

SIC is CO2 neutral
Net CO2 emission out of 

SIC in agroecosystems

Significant contribution of SIC in atmospheric CO2?

o Ca2+/CaCO3 addition to the soil

o Type and amount of fertilizers

o Amount and quality of irrigation

(Zamanian et al., 2021)



(Naveed et al., 2020)
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SIC and ecosystem services

(Shabtai et al., 2023)

 Acid buffering capacity 

 Soil aggregation

 SOM stability

 Organisms activity

 Ecosystem stability
(Luo et al., 2015)

The largest and most effective buffer system 

(Vargas et al., 2019)A
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(Blackburne et al., 2007)
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SIC and climate change

 Changes in soil water content

 Changes in vegetation community and 

net primary production

https://www.circleofblue.org/

CCCW[@ClearChoices]

Mai 10, 2022

https://twitter.com/ClearChoices/

‘Substantial stock of soil C may be cycling unknowingly’ (Wilsey et al., 2020)
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(Yang and Yang, 2020)

https://twitter.com/ClearChoices/


9 billion

7 billion

5 billion

3 billion

1 billion
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SIC: best management practices

https://www.researchdive.com/

precision agriculture

• avoiding over-fertilization

Agroforestry

Water / Nutrients uptakeC
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Litterfall

labile organic compounds

(https://www.geograph.org.uk/)

Avoiding crop production on

marginal lands

World population fed 

by synthetic fertilizer

 SIC is a dynamic C pool

 SIC losses are irrecoverable

 SIC becomes more important than SOC !

Thank you!
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