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Stewart et al., 2007 Biogeochemistry

SOC at 
steady-state
(Mg C ha -1)

C input (Mg C ha -1 yr -1)

Can we sustain annual increases?



Two limits
1) Steady state: output=input

2) Storage capacity



Image: Whalen et al., 2022. Glob Chang Biol.

Back to the ground
Storage = mineral association

Size 
fractionation

POC

MAOC



Wiesmeier et al., 2015 Glob Chang Biol. 
Georgiou et al., 2022. Nat. Commun.

High activity minerals
86 mg C g -1 silt+clay

Low activity minerals
48 mg C g -1 silt+clay

How big is the association capacity?
Storage = mineral association



Sand (%) CaCO3 equivalent (%) SOC (%)

What is the limit – storage or steady state?!
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Yatir
287 mm yr-1

Shahariya
390 mm yr-1

Biriya
591 mm yr-1

Limonim
666 mm yr-1

Forested

Non-forested

Aleppo pine forests planted 1950-1970

Sampling top-soil organic horizon
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What is the limit – storage or steady state?!



MAOC
(g C kg-1 soil)

R² = 0.7365
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Mineral association at 0-10 cm depth



y = 0.7308x + 17.554
R² = 0.2045
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y = 0.6532x
R² = 0.2402

y = 0.4492x
R² = 0.6531
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Carbon carrying capacity by top-soil



y = 37.887ln(x) - 181.66
R² = 0.3909
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𝑆𝑂𝐶𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 = 𝑎 × 𝐻𝐴 𝑐𝑙𝑎𝑦 + 𝑏 × 𝐿𝐴 𝑐𝑙𝑎𝑦 + 𝑃𝑦𝑟 + 𝑂𝑐𝑙

Occluded by CaCO3

Image from: Gocke et al., 2010. Organic Geochemistry

Other storage possibilities?!

Pyrogenic OC



The possibility of another stable non-MAOM 
pool
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1. There are limits to SOC accrual

2. The accrual of MAOC may reach saturation

3. Other storage options to be explored

Implications for agriculture

Thank you!


