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As an initial assessment of how research on deep SOC under agriculture has developed, on May
14, 2026, a Scopus search was conducted using the following search string in titles, abstracts and
keywords:
"deep soil*" AND ("carbon" OR "organic carbon" OR "organic matter" OR "soil organic
carbon" OR "soil organic matter" OR "SOM" OR "SOC") AND ("agricultur*")
The search was filtered to include English-language research articles and excluded documents
from 2026, yielding 334 results. A second search using the same string but without "agricultur*"

and applying the same filters yielded 1,935 results.

Another Scopus search was conducted on June 10, 2026, to identify examples of deep soil
warming experiments used in Figure 3. The titles, abstracts and keywords were searched using
the following string:

“warming” AND “soil” AND (“deep” OR “‘subsoil”’) AND “carbon” AND ("respiration" OR

"Q10" OR "temperature sensitivity") AND NOT ("river" OR "lake")

The search was filtered to include English-language research articles and excluded documents
from 2026, yielding 65 results. Documents were subset to include or exclude “incubation,”
yielding 24 and 41 results, respectively. Documents were scanned, and the following were
excluded:

° Meta-analyses

o Ecosystem respiration or NPP studies not explicitly measuring soil heterotrophic
respiration

° Modelling studies

o CH4 and N20 studies

J Studies not including deep or subsoils declared by the authors
o Studies where changes in canopy coverage from wildfire were used as a treatment for soil
warming

Once filtered, this left a total of 11 for the incubation subset and 4 for the subset excluding
incubation. Articles were scanned to extract information on climate, soil type, /n situ warming
and length, the inclusion of natural temperature gradients, baseline temperature and moisture

regimes, incubation temperature and length (Table S1).



Table S1. Contrasting top versus subsoil microbial community characteristics associated

with the age structure panel in Figure 2

Dimension Topsoil — Generalists Deep Soil — Specialists
Soil | Surface/topsoil, approximately 0—  Deep soil/subsoil, commonly >30
oil layer
Y 30cm cm and extending beyond 1 m
Resource ] . .
o High and variable Low and relatively stable
availability

Nutrient regime

Environmental

variability

Management
influence
Microbial
diversity
Community
structure
Network
complexity
Dominant taxa
favoured
Community

assembly

Response to

disturbance

Resource-rich; copiotrophic
conditions

Dynamic; frequent changes in
moisture, temperature, nutrients,

and disturbance

Strong surface-management effect

Higher diversity

Diverse, interactive, and
heterogeneous communities
High co-occurrence network

complexity
Habitat generalists

Often more stochastic, especially

under disturbance

Generalists can outcompete

specialists during disturbance

Resource-poor; oligotrophic

conditions

More buffered; slower-changing

physical and chemical conditions

Management effect decreases with
depth

Lower diversity

Narrower, more filtered

communities

Simpler co-occurrence networks

Habitat specialists

More deterministic under stressed
or nutrient-limited conditions
Specialists are favoured under
persistent, stable, or stressful niche

conditions

Information from Refs

[1-5]



Table S2. Extracted information from the retained deep SOC warming experiment Scopus search articles

In situ soil

i . . . In situ . . . .
Ref. Location/climate Soil type In situ Baseline temp regime warming _ warming Bas_ellne moisture Incubation Incubation temp Depths Incubation length
(yes/no)  (C) above baseline | regime (yes/no) (C)
ength
()
[6] Jlangs_u Province, east coast Fluvisols No Not reported; MAT of Not reported Yes 15, 25, 35 0-10 and 40-60 28 days
of China 14.6 cm
[7] gorthern China temperate Not reported No Not reported; average Not reported Yes 5 to 35in 5 degree 0-10, 30-50 cm 2.510 20 hours
eserts temps -0.6 to 13.9 intervals
Haplic Luvisols,
Acric Plinthosols,
subtropical monsoon Profondic Acrisols,
[8] Top . L Drystic Cambisols No MAT of 17 Not reported Yes 15 and 25 0-10, 10-20 90 days
Zhejiang province, China
(WRB) each on
different parent
material
MAT of 12.9, inc temp
Temperate continental of 15 was chosen
[9] . . - Not reported No because it’s the mean Not reported Yes 15 and 25 0-20, 20-40 90 days
Hebei Province, China :
of the wheat season air
temp
. MAT is -1.5 ranging
cold temperate continental . . .
[10] monsoon, Great Hing'an sparseflsland land No fro'g] 32 m_JanI to 27 Not reported Yes 5and 15 50 cm in 10 cm 97 days
mountains. China permafrost wetlan in Aug, active layer increments
' temp 4-7 in Aug
Matti-Gelic Air temp ranges from -
Cambisol, Albic ol
Umbri-Gelic 0.27 to 11; soil
[11] southern Tibet ) . No temperature was Not reported Yes 5and 15 100 cm 128 days
Cambisol, Drystic
) : measured but not
Podzoluvisol, Eutric reported
Cambisol P
Lowland raised ) 5 days; 24 hours
[12] Central belt of S.C otlgnd, ombrotrophic peat No MAT of 9.3 C; not Not reported Yes 5, 10, 15, 20, 25 60 cm for each
temperate oceanic climate b reported
og temperature
Loess Plateau, northwest MAT is 7 C with max
[13] Chlr)a,_temper_ate, arid and Haplic Calcisols No sumrper temp of above Not reported Yes 25 and 35 100 cm 30 days
semiarid continental 30 C; soil temp not
monsoon reported
Monthly temp ranges
[14] Subtropical mountain Hapludalfs No from 1.310 21.1; Not reported Yes 20 and 25 0-10,10-30,30- 5 days
humid monsoon annual soil temps 1.3- 60

21.1 for 0-10 cm, 1.8-



[15]

[16]

[17]

[18]

[19]

[20]

Continental monsoon,

Qinghai-Tibetan Plateau

alpine grassland

Alaska, permafrost

western France, oceanic

climate

California, mediterranean

southeast Tibet; temperate,

frigid dark coniferous,
alpine subfrigid shrub
meadow, alpine frigid

meadow and desert zones

California, mediterranean

Mat-Gryic Cambisol

Poorly drained silt
loam, no soil type

Cambisol

Alfisol

luvisols, cambisols
and cryosols

Alfisols

Yes

No

Yes

Yes

No

Yes

20.5 for 10-30, 3-19.1
for 30-60 cm

MAT of -1.2 C,
average warming plot
surface temp increase
by 2 C. Soil temp
measured (5, 10, 20
cm) but not reported.

MAT is -2.5; soil
temps not reported

MAT is 12 (-3.1 to
27.9 C)

Only temp difference
between warm and
control plots reported;
MAT of 125C

Not reported; MAT
ranges from -1 to 2.6

Difference between

warm and control plots

reported; MAT of 12.5
C

4 C (uniform
across the
profile)

2 2years

2 years

4 45 years

60 days

4 2 years

Not reported

Not reported but field
moisture content of

cores before incubation

ranged from 19 to 77%
by mass

Recorded for each
depth in control and

warmed plots

(warming decreased

water content for most

depths)
Not reported; only

volumetric moisture

difference reported

Not reported; field
moisture ranges from
29-47% for 0-20 cm

and 15-38 for 40-60 cm

Not reported; only

VMC difference

reported

Yes

Yes

No

No

Yes

No

25C

4and 20 C

15 and 25

0-10 and 30-40
cm

30 cm intact
cores extracted
under ~80 cm
permafrost active
layer

100 cm

90 cm

0-20, 40-60

100 cm

86 days

100 days

60 days
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