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Soil Carbon

Three phases of the soil system

“* Inorganic Carbon Gas CO,

« Geogenic carbonates CO, + H,0 < H,CO;’

« Biogenic carbonates
- H,CO;"— H* + HCOg

Liquid DIC
HCO; <« H* + CO;*

* Pedogenic carbonates

CaCO, + 2H* « Ca2* + 2HCO,

Solid all carbonate-containing minerals SIC
CaCO,, MgCO4, FeCO,, etc.

(Zamanian et al., 2016)
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% 7.49 10° ha (ca. 54%)

(Zamanian et al., 2018)

* 960 to 1783 Pg SIC down to 1m

SICis an |mportant part of the global C cycle and regulator of atmospherlc CO, (Batjes, 1696: Eswaran et al., 1095)
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* ca. 2300 Pg SIC down to 2m

(Zamanian et al., 2021)

* ca. 1400 Pg DIC

(Monger et al., 2015)
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SIC and global C cycle

lcoz Natural Ecosystems Agricultural Ecosystems

lcoz N Fertilization
-

Natural dissolution of Net CO, emission out of
SIC is CO, neutral SIC in agroecosystems

Co, Co, CO,

CaC03 NH4 2 202—‘“)

= e losses 2H* + NOy + H,0
HCO, S § HCO a2+ HCOy
Temporary C Sink HCOy = < Nozs+ _ NO,-
in groundwater ~ g Ca ~ Soil
Re-precipitation CaCO, @ acidification

(Zamanian et al., 2021) Zero net emission

o Ca?*/CaCO, addition to the soil

Significant contribution of SIC in atmospheric CO,? © Type and amount of fertilizers
o Amount and quality of irrigation



SIC and ecosystem services
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The largest and most effective buffer system
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Shift in soil microbiome

Microbially induced calcium carbonate (CaCOQO,) precipitation 4
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CaCO; crystals

CaCO; binding within
soil grains

@ Granitic soils

(Vargas et al., 2019)
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Qites for sorption to occur. W,

(Shabtai et al., 2023)
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‘Substantial stock of soil C may be cycling unknowingly’ wisey et ai. 2020)
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SIC: best management practices
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+* SIC is a dynamic C pool
+* SIC losses are irrecoverable

¢ SIC becomes more important than SOC !
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Thank you!



