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Chen et al. (1) provide valuable feedback on our paper (2),
suggesting that our work overestimated soil organic car-
bon (SOC) benefits of certain systems because we lacked
data below 30-cm soil depth. In our paper, we acknowl-
edged the uncertainties associated with deep soil C stocks,
making no claim that our observations applied to deeper
soils. On the second page of our paper we stated “although
trends at deeper depths might differ from the surface
layers.” While we investigated the mechanisms associated
with SOC changes in the surface 30 cm, future studies
should explore the potential for SOC change under alterna-
tive management in deeper soil layers.

Chen et al. (1) argue that cropping systems only signifi-
cantly affected SOC and mineral-associated organic matter
(MAOM)-C stocks at 0- to 15-cm but not at 15- to 30-cm
depth. Our results showed that when these two depth
increments were considered separately with ANOVA, the
main treatment effects of cropping systems on SOC and
MAOM-C stocks were significant (P < 0.001 and P = 0.013
for SOC and MAOM-C, respectively), while the interaction
between cropping systems and depth (system × depth)
were not (P = 0.80 and P = 0.26 for SOC and MAOM-C,
respectively). Therefore, our main treatment effects repre-
sented the overall effects of cropping systems on SOC and
MAOM-C stocks across these two depths. Similar trends
were found when SOC and MAOM-C concentrations were
analyzed with ANOVA, suggesting that cropping systems
had significant effects across two depths, but with no sys-
tem × depth interaction (table S2 of ref. 2). We acknowl-
edged that results may vary with deeper soils.

Chen et al. (1) argue that “SOC stock is positively correlated
with the content of amino sugars solely in the topsoil, but it is
negatively correlated with N-acetyl-β-D-glucosaminidase and
polyphenol oxidase activities in the subsoil.” Table S5 of ref. 2
showed the correlations between MAOM-C concentrations,

not SOC stock, with soil microbial attributes. We believe
using SOC or MAOM-C stock can help with soil C accounting
purposes, but to unravel mechanistic relationships with
soil microbial attributes it would be better to use SOC or
MAOM-C concentrations. In addition, rather than exploring
simple correlations among the soil variables, we conducted
piecewise structural equation modeling to examine the
direct and indirect relationships between soil C (particulate
organic matter C and MAOM-C) and soil microbial traits. We
believe this approach provided a mechanistic framework
that incorporated microbial attributes into the understand-
ing of management effects on soil C stocks and persistence.

Chen et al. (1) suggest that uncertainties in the initial
SOC among treatments undermine our analyses. We clearly
described this experiment as a randomized complete block
design with initial SOC levels and 20-y SOC analysis reported
by Sanford et al. (3). This was also acknowledged in a PNAS
commentary published by Amundson (4): “The Pandora’s
Box of Soil Carbon.” All background information is publicly
available.
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