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 11 
Supplementary Figure 1 | Time courses of effects of replenishment (blue) and priming (red) 12 
on SOC, and the net SOC change (black) with a one-time new C input at the beginning. 13 
Lines are mean values of model simulations and shading areas are the ranges from 2.5th to 97.5th 14 
percentiles (i.e., 95% range). The box on the right shows the distributions of cumulative changes 15 
at the end of the first year (i.e., annual changes). The simulations are from the same example as 16 
shown in Fig. 3. 17 
 18 
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 20 

 21 
Supplementary Figure 2 | The first out-of-sample validation of the interactive model. The 22 
results show that the calibrated model by data of one particular new C addition amount can 23 
reproduce the results of other new C addition amount. y-axis shows mean values of simulated 24 
CO2 emissions for studies in data group II by the interactive model optimized against the 25 
corresponding studies in data group I. Blue, CO2 emission from old SOC at control; Red, CO2 26 
emission from old SOC at new C addition treatment; Black, CO2 emission from added new C. 27 
Dashed line: 1:1 line; Solid line: linear regression line. 28 
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 30 
Supplementary Figure 3 | The distribution of the added new C amount in the two groups 31 
for the second method for validation. a is for the training and b is for the validation, and the 32 
two groups have similar distributions. 33 
  34 



 5

 35 
Supplementary Figure 4 | The second method for validation. The x-axis is the cumulative priming 36 
effect at the end of experiments. It is shown that the model predictions and observations had very similar 37 
distributions, validating that the calibrated interactive model has a high ability to simulate SOC 38 
decomposition with priming. The black stairs and the red bars are modeled and observed, respectively. 39 
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 41 
Supplementary Figure 5 | Dependence of C fluxes on the amount of added substrate-C. a, loss of 42 
added C; b, replenishment; c, net SOC change. It is shown that the results are not dependent on the added 43 
C amount. 44 
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 46 
Supplementary Figure 6 | Dependence of the net SOC change on soil water content (SWC, % of 47 
water holding capacity (WHC)) and incubation temperature. It is shown that the net SOC change by 48 
new C addition is not dependent on incubation SWC or temperature. 49 
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 51 
Supplementary Figure 7 | The cumulative C loss of the new C against priming at the end of 52 
experiment in all the collected datasets. 53 
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 55 
Supplementary Figure 8 | Dependence of the net SOC change on substrate N:C ratio after 56 
one-year continuously increased C inputs. a and b show the results with step and gradual 57 
increase in C inputs, respectively. The low, medium and high N:C ratios are corresponding to the 58 
groups in Figure 5. Mean ± 95% confidence interval. 59 
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 61 
Supplementary Figure 9 | Modeling experiment showing the net SOC change by increased 62 
C inputs with temperature and moisture fluctuations. a, step increase in C input; b, gradual 63 
increase in C input. Mean ± 95% confidence interval. 64 
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