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Dominance of MAOM in Soil Organic Carbon
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Litter quality

The quality of plant litter is a critical determinant in the stabilization of organic matter
through mineral interactions

High-quality litter

* |lower recalcitrant substances

* more easily decomposed and utilized by microbial

e promote microbial growth and reproduction

» stimulating the microbial production of
extracellular enzymes

C:N
Lignin: N |

Low-quality litter

* higher recalcitrant substances

* more difficulty decomposed and utilized by
microbial

Xczx.voc.com.cn) 4/16



How litter quality affects CO, respiration and stable SOM formation
Microbial efficiency-Matrix stabilization (MEMS)
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Carbon
content

Saturation
level

Protection
level

Protective
capacity

|

53-250
um aggregates

<53 pm organomineral
complexes

[ ]

L]

L]

L]

L]

L}

= A
[ ]

[ ]

[ ]

[ ]

[ ]

L]

]

L]

L]

L]

L

L}

[ ]

[ ]

[ ]

[ ]

[ ]

. A 4
]

.

L]

. A
L]

L}

L}

L]

[ ]

[ ]

[ ]

. v
]

W

= \
=]
L]

L]

L}

L}

L}

[ ]

[ ]

[ ]

N
u

Non-
protected

Biochemical
protected

Microaggregate
protected

Silt+clay
protected

N

7

Carbon input

Biochemical
stabilization

Physical
protection

Chemical
stabilization

(Six et al., 2002)

pore space

Aggregates

surface area

Occluded aggregate

Plant root

(a) o Cation bridging
exchange (.
¢ Ligand exchange at a
~ silanol group
) @

NG ’ P
Tetrahedralsheet\ e e e e e e esSi+ O
Octahedral sheet | [ G

® e

e ° e L e \
Intercalation of organic cations ﬁ E g A 3" Cation R
> L. & Q%Hzo Protonated surface
" . e o e e e o ] OHgroup

I AFEQle (protonated
e o o o o e e \ aluminol group)

Permanent negative

charge sites Variable charge sites

(pH-dependent)

Mineral

adsorption 6/16



Litter quality and C saturation

* MAOC pool was greater when high-quality litter was added relative to low-quality litter.

* The MAOC formation efficiency with different quality litter changed as the C input rate
increased.

al
Mineral- :
iated OC ! = High quality litter . . .
?,f,fgocc'fha) : However, the specific effects of litter quality
: on MAOM formation at varying C input
| levels are not fully understood and have yet
| not to be thoroughly tested.
Mineral- |
associated OC I
formation :
efficiency I
(%) I
I
I\-
|
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Scientific question and hypotheses

2

5
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Question 1: Which type of straw, low or high quality, prompts MAOM formation
or reduces decomposition?

Hypothesis 1: According to the MEMS theory, adding high-quality straw will result in more
MAOM formation and less CO, respiration than adding low-quality straw

Question 2: How does the MAOM formation vary with the C input level when
adding high-quality straw versus low-quality straw?

Hypothesis 2: MAOM stabilization efficiency will decrease as C input levels approach saturation,
with the decline being more pronounced for high-quality litter compared to low-quality litter.
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Experiment design
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Indicator Measurement

Ecological Indicator Definition Calculation Formula
Mineral-associated
MAOM organic matter (MAOM) The content of the most stable carbon ——
formation MAOM stabilization The efficiency of litter conversion into o _ MAOM —C
efficiency (SE) MAOM MAOM C input
V dc 273

CO, respiration

Respiration rate

Decay rate

Mineralization rate

decomposition rate of organic matter in
soil

=S X — X —X
F = pco2 M dt T

One-pool soil C pool
Reym = Co(1 — e_kt)

DOM quality

C/N ratio of DOM

Fluorescence index

(FI)

Higher value, more plant-derived DOM

The origin of DOC, higher values, greater
microbial contribution

Positively correlated with DOC
aromaticity

DoC

C/Npom = DTN

Em
Fl = 470

Ems,g

UVzss
DOC

SUVA254 ==
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CO, respiration during the incubation

after litter addition
L1-L6->C input level
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Quartz: L1 and L2: Milk vetch >wheat; L3-L6: Milk vetch =wheat
Mineral soil: L1-L6:Milk vetch > Wheat

OM decomposition is better protected
by minerals in wheat straw treatments,

except at the lowest input level



Decay rate——one-pool soil C model Reym = Co(1 — e7*b)

High-quality Milk vetch (C/N=23)

I Quartz Mineral soil
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= 6e-04- & Wheat 5 Low-quality straw has a lower
o) R-=0.37"

o1 \ ) decay rate.

O | . X «

g o0 )\_‘L% & | |Straw quality influences decay
% . rates, but the effects vary with
= 2e-04+ R-=0.74"" :

> the quantity of straw added.
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Quartz and Mineral soil: decay rate decreased with C input level
Mineral soil: Milk vetch > Wheat
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MAOM and stabilization efficiency of MOAM on 420d

High-quality Milk vetch (C/N=23)
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MAOM content: increased with C input levels for Low-quality straw prompts more
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MAOM formation efficiency: decreased with input MAOM formation efficiency
level for both straw; Wheat > milk vetch straw (L2-L6) |decrease with Cinput levels
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DOM characteristics at incubation 420
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MAOM and DOM: low-quality litter
has more plant-derived organic matter

—
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SUVA,s,: milk vetch> wheat (L3,L4)

High-quality litter’s higher solubility
produces more DOM and aromatic
compounds, while low-quality litter's
lower solubility limits DOM generation,
resulting in lower SUVA;s4 values.

—

Reactive minerals protect plant-derived OM in low-
qguality litter, enhancing MAOM and reducing respiration.

High-quality Milk vetch (C/N=23)
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Summary

Milk vetch " Wheatl.t
(High quality ow quality
CN=23) CN=163)
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