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Supplementary Note 1.  
 

In microbial models without density-dependent microbial turnover (𝛽 = 1), the steady-state ratio 
of microbial biomass carbon (MBC; 𝐶%) to soil organic carbon (SOC; 𝐶&) is proportional to the C 
input rate, as a result of the respective proportionality and insensitivity of long-term MBC and 
SOC to total C inputs. For the 2-pool microbial model with 𝛽 = 1, the steady-state ratio of 
MBC/SOC can be written as follows 
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which is clearly proportional to the total C input rate; that is, '(
')
∝ 𝐼;. In contrast, for microbial 

models with density-dependent microbial turnover (𝛽 > 1), the proportionality between the 
steady-state MBC/SOC ratio and C input rate decreases. Consider the 2-pool microbial model 
with 𝛽 = 2, for example. In this case, the steady-state ratio of MBC/SOC can be written as 
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This quantity has two limiting cases of sensitivity to the total C input rate, depending on the 

relative magnitude of the two terms in the numerator. When (𝜀	 ∙ 	𝑉HIJ,K) > 	
𝜀	∙	𝐼∙	𝑘𝐵
1−𝜀 	

1/2
, which is 

the case for parameter sets used in the literature and given in Supplementary Table 1, then the 
steady-state MBC/SOC ratio is independent of the C input rate; that is,  '(

')
∝ 𝐼P. This decoupling 

of the steady-state MBC/SOC ratio from the C input rate in microbial models with density-
dependence (𝛽 > 1) is corroborated by global observations showing that this ratio is confined to 
a narrow range around 1-2% 1,2. First-order models, such as the 3-pool linear model in Fig. 1b, 
also predict a steady-state MBC/SOC ratio that is independent of the total C input rate; however, 
this is simply because each pool changes proportionally to the total C inputs. This proportionality 
of SOC stocks to the change in total C inputs was not observed in the DIRT experiments (Fig. 6). 
Comparing the predicted long-term MBC/SOC ratio, in addition to individual pool sizes, to 
observations can be a useful metric for validating models and constraining the value of 𝛽 in 
future studies. 
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Supplementary Note 2.  
 

In the 4-pool microbial model, the SOC steady state is insensitive to changes in C inputs when 
both SOC inputs (𝐼&) and DOC inputs (𝐼Q) – i.e., the total 𝐼 in equations (5-8) – are changed by 
the same proportion (Supplementary Figs. 6 and 7). This perturbation in total 𝐼  causes an 
oscillatory response in all C pools (shown for SOC and MBC) with a period of ~20 years. The 
case where only 𝐼& is doubled also results in oscillations; however, an increase in the SOC steady 
state of +2.9% is observed (Supplementary Fig. 6). Conversely, when only 𝐼Q is doubled, we 
observe that oscillations are largely dampened and a decrease in the SOC steady state of −5.5% 
is observed (Supplementary Fig. 6). These responses were markedly different than those of the 4-
pool microbial model with density-dependent microbial turnover (𝛽 = 2) and the 3-pool linear 
model for a doubling of 𝐼&, 𝐼Q, or both (Supplementary Fig. 6). 
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Supplementary Figure 1: Stability of the 2-pool microbial model for a range of density-
dependent microbial turnover exponents. The damping ratio ( 𝜁 ; defined in equation (21)) 
illustrates the degree of oscillatory behavior that the system will display following a perturbation. 
The system is increasingly stable with a larger density-dependent microbial turnover exponent (𝛽), 
where for 𝛽 ≥ 1.5, a stable node (𝜁 = 1) is achieved. 
 
 
 
 
 

 
 
Supplementary Figure 2: Period of oscillation of the 2-pool microbial model as a function of the 
model parameters. This depicts the degree of oscillatory behavior of the linearized system near its 
steady-state following a perturbation. The period of oscillation ( 2𝜋/𝛾 , where 𝛾 = 𝐼𝑚 𝜆  for 
eigenvalue 𝜆) depends on the model parameters. Parameters are defined in Supplementary Table 1.  
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Supplementary Figure 3: Stability and periodicity of the 2- and 4-pool microbial models 
without density-dependent microbial turnover. Phase portrait of the relative change of soil organic 
carbon (SOC) and microbial biomass carbon (MBC) in response to a 10% change in initial 
conditions. For parameter sets commonly used in the literature (Supplementary Table 1), the 2-pool 
microbial model has a pair of complex eigenvalues (𝜆] = 𝛼] ± 𝛾]𝑖) with 𝛼] < 0, 𝛾] ≠ 0 and the 4-pool 
microbial model has a complex pair of 𝜆 and 2 negative real 𝜆 with 𝛼] < 0, 𝛾] ≠ 0. Thus, both models 
exhibit damped oscillations. Similarly the 5-pool microbial model has a complex pair of 𝜆 and 3 
negative real 𝜆 with 𝛼] < 0, 𝛾] ≠ 0, again exhibiting damped oscillations. In contrast, the 3-pool linear 
model has all 3 negative, real 𝜆  with 𝛼]  < 0, 𝛾]  = 0, which signifies a stable node. The 2-pool 
microbial model is the most oscillatory, as expected, since its damping ratio is closest to zero. 
 
 
 
  

Re
la

tiv
e 

Ch
an

ge
 (%

) i
n 

M
BC

!

Relative Change (%) in SOC!

Phase Portrait of AWB and GER: 10% Increase in Initial Conditions!

Re
la

tiv
e 

Ch
an

ge
 (%

) i
n 

M
BC

!

Relative Change (%) in SOC!

Phase Portrait of AWB and GER: 10% Increase in Initial Conditions!

2-pool microbial model (β = 1)
4-pool microbial model (β = 1)



	 5 

 
Supplementary Figure 4: Response of the 2-pool microbial model to a step 2X of inputs for a 
range of	𝜷 using standard parameter values. Percent change of modeled (a) SOC, (b) MBC, and 
(c) CO2, where 𝛽 > 1 corresponds to a microbial model with density-dependent microbial turnover. 
The standard value of carbon use efficiency (CUE; ε) at 20°C is 0.31, as in Supplementary Table 1.  
	

	
Supplementary Figure 5: Response of the 2-pool microbial model to a step 2X of inputs for a 
range of	𝜷 using a greater carbon use efficiency than the standard value. Percent change of 
modeled (a) SOC, (b) MBC, and (c) CO2, where 𝛽 > 1 corresponds to a microbial model with 
density-dependent microbial turnover. Here a carbon use efficiency (CUE; ε) at 20°C of 0.90 was 
used. Although this CUE may be unrealistically high under most soil conditions, this illustrates how 
the transient dynamics are dependent on the parameter values, while the steady-state behavior is 
largely a consequence of the model structure. Here oscillations are diminished with larger CUE (as 
compared to Supplementary Fig. 4). Varying the parameter 𝐾H  (not shown) results in a response 
curve that is less steep at early times, especially for larger 𝛽 exponents. 
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Supplementary Figure 6: Response of the 4-pool microbial model with and without density-
dependence and the linear 3-pool model to a doubling of inputs. SOC, DOC, or both inputs are 
individually doubled (2X) in each model. Left panels: Percent change in SOC with time. For the 4-
pool microbial model, the SOC steady-state increases with 2X SOC, decreases with 2X DOC, and is 
insensitive to 2X SOC + 2X DOC. The inset plot zooms into the dashed box. Right panels: Percent 
change in microbial biomass carbon (MBC) with time.  
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Supplementary Figure 7: Response of the 4-pool microbial model with and without density-
dependence and the linear 3-pool model to perturbations in inputs. SOC, DOC, or both inputs 
are individually perturbed in each model. Left panels: Percent change in the SOC steady-state as a 
function of the percent change in C inputs, where the inset plot zooms into the dashed box. Right 
panels: Percent change in the MBC steady-state as a function of the percent change in C inputs.  
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Supplementary Figure 8: Response of soil to doubling of plant C inputs in models. Percent 
change of modeled (a) SOC, (b) MBC, and (c) CO2 following a doubled (2X) step increase in inputs. 
A value of 𝛽 > 1 corresponds to a microbial model with density-dependent microbial turnover. 

		
	

	
 
Supplementary Figure 9: Response of soil to removal of plant C inputs in models. Percent 
change of modeled (a) SOC, (b) MBC, and (c) CO2 following sustained 0X inputs. A value of 𝛽 > 1 
corresponds to a microbial model with density-dependent microbial turnover. 

Northern Hemisphere peak of 933 % in 1963 (Hua
and Barbetti 2004). Because all experimental plots

began with low 14C values in soil, bomb 14C would be

expected to accumulate proportionally to additions of
recent ([1950) C, with deviations in different treat-

ments and soil fractions providing some insight into

soil organic carbon (SOC) dynamics.

Statistical analysis

For total C and N from 1984, 1997 and 2006 and

respiration data from 2006, means per treatment are

comprised of 4 replicate samples per experimental
plot. For these datasets one-way ANOVA, using

SigmaPlot version 12 (Systat Software, Inc., San Jose,

CA, USA), with was utilized to compare means.
A Tukey HSD post hoc test was used for comparison

of means if a significant p value was found. Signif-

icance for the contrasts was set at p = 0.05.
Due to budgetary constraints we combined subs-

amples into one homogenous sample per experimental

plot for density fractionation. Thus d13C and D14C on
fractions consist of single values, so it was not possible

to run statistical tests. Total C values were pooled

within ecosystems by treatment (e.g., data for Noe and
Wingra Woods were averaged for each experimental

treatment), however, with n = 2 we were not able to
run statistical tests. The numbers in bold in Table 4,

then, represent where both sites comprising the mean

followed the same trend of either increase or decrease
in SOC relative to the Control.

Results

Bulk C response to detrital manipulation

There were significant differences in soil C among

detrital treatments in the forested plots, both in the
most recent sampling (Table 2) and over time (Fig. 1).

After 50 years, surface soil C concentration increased

by 37 % in Double Litter plots compared to Controls
in both forests. Soil N followed patterns of soil C,

although values were more variable (data in see

Table 6 in Appendix). Because bulk density decreased
slightly in Double Litter plots, the increase in C

content increased slightly less compared to Controls

(29–33 %). Bulk C concentration decreased in all sites
where litter was excluded. In the forested No Litter

plots, bulk C concentration decreased by *55 % after

50 years (Table 2). Because bulk density increased
significantly in No Litter plots, the decrease in C

content was 40–47 %.

In prairie exclusion plots, C losses also increased
over time (1997–2006). In 1997 in Curtis Prairie 1, soil

C concentration in the top 10 cm was significantly

lower than control in No Input and No Roots plots; No
Litter plots did not differ from control (Table 3). By

2006 No Litter plots showed slight, but significant

decreases in soil C compared to Controls for Prairie 1
but not Prairie 3; there were no differences between C

content loss in No Litter versus No Root plots. No

Input plots lost 69–71 % of total soil C content after
50 years. Soil N followed patterns of soil C, although
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plot for density fractionation. Thus d13C and D14C on
fractions consist of single values, so it was not possible
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within ecosystems by treatment (e.g., data for Noe and
Wingra Woods were averaged for each experimental

treatment), however, with n = 2 we were not able to
run statistical tests. The numbers in bold in Table 4,

then, represent where both sites comprising the mean
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in SOC relative to the Control.

Results

Bulk C response to detrital manipulation

There were significant differences in soil C among

detrital treatments in the forested plots, both in the
most recent sampling (Table 2) and over time (Fig. 1).

After 50 years, surface soil C concentration increased

by 37 % in Double Litter plots compared to Controls
in both forests. Soil N followed patterns of soil C,

although values were more variable (data in see

Table 6 in Appendix). Because bulk density decreased
slightly in Double Litter plots, the increase in C

content increased slightly less compared to Controls

(29–33 %). Bulk C concentration decreased in all sites
where litter was excluded. In the forested No Litter

plots, bulk C concentration decreased by *55 % after

50 years (Table 2). Because bulk density increased
significantly in No Litter plots, the decrease in C
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over time (1997–2006). In 1997 in Curtis Prairie 1, soil
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Litter plots did not differ from control (Table 3). By

2006 No Litter plots showed slight, but significant

decreases in soil C compared to Controls for Prairie 1
but not Prairie 3; there were no differences between C

content loss in No Litter versus No Root plots. No

Input plots lost 69–71 % of total soil C content after
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began with low 14C values in soil, bomb 14C would be

expected to accumulate proportionally to additions of
recent ([1950) C, with deviations in different treat-

ments and soil fractions providing some insight into

soil organic carbon (SOC) dynamics.

Statistical analysis

For total C and N from 1984, 1997 and 2006 and

respiration data from 2006, means per treatment are
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plot. For these datasets one-way ANOVA, using
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CA, USA), with was utilized to compare means.
A Tukey HSD post hoc test was used for comparison

of means if a significant p value was found. Signif-

icance for the contrasts was set at p = 0.05.
Due to budgetary constraints we combined subs-
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plot for density fractionation. Thus d13C and D14C on
fractions consist of single values, so it was not possible

to run statistical tests. Total C values were pooled

within ecosystems by treatment (e.g., data for Noe and
Wingra Woods were averaged for each experimental

treatment), however, with n = 2 we were not able to
run statistical tests. The numbers in bold in Table 4,

then, represent where both sites comprising the mean

followed the same trend of either increase or decrease
in SOC relative to the Control.

Results

Bulk C response to detrital manipulation

There were significant differences in soil C among

detrital treatments in the forested plots, both in the
most recent sampling (Table 2) and over time (Fig. 1).

After 50 years, surface soil C concentration increased

by 37 % in Double Litter plots compared to Controls
in both forests. Soil N followed patterns of soil C,

although values were more variable (data in see

Table 6 in Appendix). Because bulk density decreased
slightly in Double Litter plots, the increase in C

content increased slightly less compared to Controls

(29–33 %). Bulk C concentration decreased in all sites
where litter was excluded. In the forested No Litter

plots, bulk C concentration decreased by *55 % after

50 years (Table 2). Because bulk density increased
significantly in No Litter plots, the decrease in C

content was 40–47 %.

In prairie exclusion plots, C losses also increased
over time (1997–2006). In 1997 in Curtis Prairie 1, soil
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lower than control in No Input and No Roots plots; No
Litter plots did not differ from control (Table 3). By

2006 No Litter plots showed slight, but significant

decreases in soil C compared to Controls for Prairie 1
but not Prairie 3; there were no differences between C

content loss in No Litter versus No Root plots. No

Input plots lost 69–71 % of total soil C content after
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For total C and N from 1984, 1997 and 2006 and

respiration data from 2006, means per treatment are
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CA, USA), with was utilized to compare means.
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of means if a significant p value was found. Signif-
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treatment), however, with n = 2 we were not able to
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There were significant differences in soil C among

detrital treatments in the forested plots, both in the
most recent sampling (Table 2) and over time (Fig. 1).

After 50 years, surface soil C concentration increased

by 37 % in Double Litter plots compared to Controls
in both forests. Soil N followed patterns of soil C,

although values were more variable (data in see

Table 6 in Appendix). Because bulk density decreased
slightly in Double Litter plots, the increase in C

content increased slightly less compared to Controls

(29–33 %). Bulk C concentration decreased in all sites
where litter was excluded. In the forested No Litter

plots, bulk C concentration decreased by *55 % after

50 years (Table 2). Because bulk density increased
significantly in No Litter plots, the decrease in C
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Table 6 in Appendix). Because bulk density decreased
slightly in Double Litter plots, the increase in C
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began with low 14C values in soil, bomb 14C would be

expected to accumulate proportionally to additions of
recent ([1950) C, with deviations in different treat-

ments and soil fractions providing some insight into

soil organic carbon (SOC) dynamics.

Statistical analysis

For total C and N from 1984, 1997 and 2006 and

respiration data from 2006, means per treatment are

comprised of 4 replicate samples per experimental
plot. For these datasets one-way ANOVA, using

SigmaPlot version 12 (Systat Software, Inc., San Jose,

CA, USA), with was utilized to compare means.
A Tukey HSD post hoc test was used for comparison

of means if a significant p value was found. Signif-

icance for the contrasts was set at p = 0.05.
Due to budgetary constraints we combined subs-
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plot for density fractionation. Thus d13C and D14C on
fractions consist of single values, so it was not possible

to run statistical tests. Total C values were pooled

within ecosystems by treatment (e.g., data for Noe and
Wingra Woods were averaged for each experimental

treatment), however, with n = 2 we were not able to
run statistical tests. The numbers in bold in Table 4,

then, represent where both sites comprising the mean

followed the same trend of either increase or decrease
in SOC relative to the Control.

Results

Bulk C response to detrital manipulation

There were significant differences in soil C among

detrital treatments in the forested plots, both in the
most recent sampling (Table 2) and over time (Fig. 1).

After 50 years, surface soil C concentration increased

by 37 % in Double Litter plots compared to Controls
in both forests. Soil N followed patterns of soil C,

although values were more variable (data in see

Table 6 in Appendix). Because bulk density decreased
slightly in Double Litter plots, the increase in C

content increased slightly less compared to Controls

(29–33 %). Bulk C concentration decreased in all sites
where litter was excluded. In the forested No Litter

plots, bulk C concentration decreased by *55 % after

50 years (Table 2). Because bulk density increased
significantly in No Litter plots, the decrease in C

content was 40–47 %.

In prairie exclusion plots, C losses also increased
over time (1997–2006). In 1997 in Curtis Prairie 1, soil

C concentration in the top 10 cm was significantly

lower than control in No Input and No Roots plots; No
Litter plots did not differ from control (Table 3). By

2006 No Litter plots showed slight, but significant

decreases in soil C compared to Controls for Prairie 1
but not Prairie 3; there were no differences between C

content loss in No Litter versus No Root plots. No

Input plots lost 69–71 % of total soil C content after
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icance for the contrasts was set at p = 0.05.
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fractions consist of single values, so it was not possible
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treatment), however, with n = 2 we were not able to
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began with low 14C values in soil, bomb 14C would be

expected to accumulate proportionally to additions of
recent ([1950) C, with deviations in different treat-

ments and soil fractions providing some insight into
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comprised of 4 replicate samples per experimental
plot. For these datasets one-way ANOVA, using
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CA, USA), with was utilized to compare means.
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within ecosystems by treatment (e.g., data for Noe and
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treatment), however, with n = 2 we were not able to
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then, represent where both sites comprising the mean

followed the same trend of either increase or decrease
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After 50 years, surface soil C concentration increased
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in both forests. Soil N followed patterns of soil C,

although values were more variable (data in see

Table 6 in Appendix). Because bulk density decreased
slightly in Double Litter plots, the increase in C

content increased slightly less compared to Controls

(29–33 %). Bulk C concentration decreased in all sites
where litter was excluded. In the forested No Litter

plots, bulk C concentration decreased by *55 % after
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significantly in No Litter plots, the decrease in C
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began with low 14C values in soil, bomb 14C would be
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ments and soil fractions providing some insight into
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For total C and N from 1984, 1997 and 2006 and
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plot. For these datasets one-way ANOVA, using
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CA, USA), with was utilized to compare means.
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of means if a significant p value was found. Signif-

icance for the contrasts was set at p = 0.05.
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Supplementary Figure 10: Response of SOC to doubling and removal of plant C inputs from 
experiments labeled by site. (a) Percent change in SOC at Detritus Input and Removal Treatment 
(DIRT) experiments after a sustained 2X step increase in inputs. (b) Percent change in SOC at DIRT, 
Bare Fallow (BF) and Long-Term Bare Fallow (LTBF) experiments after sustained 0X inputs. Points 
indicate means and bars the standard error of the mean. Data sources are reported in Supplementary 
Tables 2-3. For the DIRT 2X and 0X experiments, the sites are depicted by the following marker 
styles in blue and purple, respectively: squares = Noe woods, circles = Wingra woods, + = Curtis 
prairie, triangles = Harvard, diamond = Bousson, dash = Sikfokut, x = HJ Andrews. 
 
 
 

 
Supplementary Figure 11: Response of SOC to doubling and removal of plant C inputs from 
experiments. Average percent change in SOC after 20+ years of litter manipulation across all 
Detritus Input and Removal Treatment (DIRT) and Long-term Bare Fallow (LTBF) sites, which 
consistently doubled (2X) and removed (0X) inputs to the soil over time. Points indicate means and 
bars the standard error of the mean. Data sources are reported in Supplementary Tables 2-3. 
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Supplementary Figure 12: Response of microbial biomass carbon to doubling and removal of 
plant C inputs from experiments. (a) Percent change of microbial biomass carbon (MBC) at DIRT 
experiments after a sustained doubling (2X) in inputs. (b) Percent change of MBC at DIRT, BF and 
LTBF experiments after sustained removal (0X) of inputs. Points indicate means and bars the 
standard error of the mean. Data sources are reported in Supplementary Tables 2-3. Substantial 
seasonal variability was observed in ref 3. MBC does not double in response to 2X inputs and does 
not disappear within 10 years of 0X, as predicted by common microbial model formulations. 
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Supplementary Figure 13: Stability and sensitivity of the 2-pool microbial model with and 
without density-dependence to a decrease and complete removal of plant C inputs. (a) Percent 
change of modeled SOC and MBC in the 2-pool microbial model without density dependence (β = 1) 
following a step decrease (< 1X) and complete removal (0X) in C inputs. (b) Percent change of 
modeled SOC and MBC in the 2-pool microbial model with density-dependence (β = 2) following a 
step decrease (< 1X) and complete removal (0X) in C inputs.   
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Supplementary Table 1: Parameter values for each SOC model. Parameter values are given at a 
reference temperature of 20°C.  
 
Parameter Description Unit Value Reference 

2-pool microbial model (𝑪𝑺, 𝑪𝑩) 
𝐼 Plant carbon input rate mg C g-1 soil hr-1 0.00016 ref. 4 

𝑉HIJ,K Maximum assimilation rate mg C mg-1 MBC hr-1 0.01 " 
𝐾f,K Half-saturation for assimilation mg C g-1 soil 250 " 
𝑘% Mortality rate mg C mg-1 C hr-1 0.00028 " 
𝜀	 Carbon use efficiency - 0.31 ref. 4,5 
𝛽	 Density-dependent exponent - [1 to 2] This study 

4-pool microbial model (𝑪𝑺, 𝑪𝑫,	𝑪𝑩, 𝑪𝑬) * 
𝑉HIJ 	 Maximum decomposition rate mg C mg-1 C hr-1 1 ref. 4 
𝐾f 	 Half-saturation for decomposition mg C g-1 soil 250 " 

𝑉HIJ,K 	 Maximum assimilation rate mg C mg-1 MBC hr-1 0.01 " 
𝐾f,K 	 Half-saturation for assimilation mg C g-1 soil 0.26 " 
𝑓	 Fraction of inputs into 𝐶& - 0.94 " 
𝑎%&	 Fraction of microbial turnover into 𝐶& - 0.5 " 
𝑟l 	 Enzyme turnover rate mg C mg-1 C hr-1 0.001 " 
𝑟m	 Enzyme production rate mg C mg-1 MBC hr-1 5.6×10-6 " 
𝛽	 Density-dependent exponent - [1 to 2] This study 

5-pool microbial model (𝑪𝑺, 𝑪𝑫,	𝑪𝑩, 𝑪𝑬, 𝑪𝒒) * 
𝑘Iop	 Adsorption rate constant mg C mg-1 C hr-1 0.01 This study; ref 6 
𝑘oqp	 Desorption rate constant mg C mg-1 C hr-1 0.001 This study; ref 6 
𝑄HIJ 	 Maximum DOC adsorption capacity mg C g-1 soil 1.7 ref. 7 

3-pool linear model (𝑪𝑺, 𝑪𝑫,	𝑪𝑩) 
𝑘&	 Decomposition rate constant of SOC mg C mg-1 C hr-1 5.6×10-6 ref. 4 
𝑘Q	 Decomposition rate constant of DOC mg C mg-1 C hr-1 0.001 " 
𝑘% 	 Turnover rate constant of MBC mg C mg-1 C hr-1 0.00028 " 

𝑘smtIDq 	 Uptake rate constant of DOC  mg C g-1 DOC hr-1 0.0005 " 
𝑓&	 Fraction of SOC entering DOC  - 0.31 " 
𝑓Q	 Fraction of DOC entering SOC  - 0.31 " 
𝑓% 	 Fraction of MBC turnover recycled - 0.31 " 
𝑓%→&	 Fraction of recycled MBC into SOC  - 0.5 " 

 
* Unless otherwise noted, as complexity is added in subsequent microbial models, all parameters that 
have an analogous value in a simpler model conserve their value in the more complex models.  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Supplementary Table 2: Summary of Detritus Input and Removal Treatment experiments 
synthesized in our study. Data sources and details for the synthesized Detritus Input and Removal 
Treatment (DIRT) experiments are listed.  
 
Source Location Type Duration (yrs) SOC MBC 

DIRT (>20 years) 
Lajtha et al. 2014 (ref. 8) Noe 2X 50 y - 

 
Noe 2X 41 y - 

 
Noe 2X 28 y - 

 
Wingra 2X 50 y - 

 
Wingra 2X 41 y - 

 
Wingra 2X 28 y - 

 
Noe 0X 50 y - 

 
Noe 0X 41 y - 

 
Noe 0X 28 y - 

 
Wingra 0X 50 y - 

 
Wingra 0X 41 y - 

 
Wingra 0X 28 y - 

 
Curtis 1 0X 50 y - 

 
Curtis 1 0X 41 y - 

 
Curtis 3 0X 50 y - 

Rousk & Frey 2015 (ref. 9) Harvard 2X 23 y y 

 
Harvard 0X 23 y y 

Lajtha et al. 2014 (ref. 10) Harvard 2X 20 y - 

 
Harvard 0X 20 y - 

Bowden et al. 2014 (ref. 11) Bousson 2X 21 y - 

 
Bousson 0X 21 y - 

DIRT (<20 years) 
Crow et al. 2009 (ref. 12) HJ Andrews 2X 5 y - 
Brant et al. 2006 (ref. 13) HJ Andrews 2X 6 - y 

 
HJ Andrews 0X 6 - y 

Brant et al. 2006 (ref. 3) Bousson 2X 12 - y 

 
Bousson 0X 12 - y 

 
HJ Andrews 2X 6 - y 

 
HJ Andrews 0X 6 - y 

 
HJ Andrews 2X 6 - y 

 
HJ Andrews 0X 6 - y 

 
HJ Andrews 2X 6 - y 

 
HJ Andrews 0X 6 - y 

 
Sikfokut 2X 3 - y 

 
Sikfokut 0X 3 - y 

Nadelhoffer et al. 2004 (ref. 14) Harvard 2X 5 y y 

 
Harvard 0X 5 y y 

Fekete et al. 2011 (ref. 15,16) Sikfokut 2X 6 y - 

 
Sikfokut 0X 6 y - 
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Supplementary Table 3: Summary of Long-term Bare Fallow and Bare Fallow experiments 
synthesized in our study. Data sources and details for the synthesized Long-term Bare Fallow 
(LTBF) and Bare Fallow (BF) experiments are listed. 
 
Source Location Type Duration (yrs) SOC MBC 

LTBF (>20 years) 
Barre et al. 2010 (ref. 17) Kursk 0X 36 y - 

 
Ultuna 0X 51 y - 

 
Askov B3 0X 29 y - 

 
Askov B4 0X 29 y - 

 
Grignon 0X 48 y - 

 
Versailles 0X 80 y - 

 
Rothamsted 0X 49 y - 

Guenet et al. 2011 (ref. 18) Versailles 0X 80 y y 
BF (<20 years) 

Pothoff et al. 2006 (ref. 19) UC Hastings 0X 6 y y 
Wang et al. 2007 (ref. 20) China 0X 13 y y 
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