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We appreciate the kind words and thoughtful comments by Liu and 
Chen (2024) regarding our recent stoichiometric approach to assess 
plant and microbial contributions to mineral-associated organic mat-
ter (MAOM; Chang et al., 2024). We support Liu & Chen's idea to 
build on our approach and develop a Bayesian framework that incor-
porates more nuanced variations in the stoichiometry of different 
contributions to the MAOM pool.

We offer two points of clarification. Firstly, Liu and Chen (2024) 
suggest that our use of particulate organic matter (POM) as a single 
plant source of MAOM ignores the role of plant-derived dissolved 
organic matter (DOM) that contributes to MAOM through direct 
adsorption. We fully agree that it is important to consider another 
type of organic matter, especially one commonly neglected by most 
fractionation procedures. We did test the sensitivity of our approach 
to the inclusion of plant DOM in MAOM and our main findings were 
robust (see Figure S3 in our original paper), though more data would 
certainly help to further constrain the role of DOM.

Secondly, Liu and Chen (2024) highlighted the use of a constant 
C/N in our model, arguing that C/N ratios for plant litter and microbial 

sources vary over time. Plant litter C/N ratios do change during de-
composition. However, we used POM (not fresh plant litter) as the 
end-member for the plant contribution to MAOM because plant lit-
ter mostly passes through POM prior to forming MAOM (Cotrufo & 
Lavallee,  2022). Accordingly, using litter as the end-member would 
overestimate the C/N of plant source in MAOM and finally under-
estimate plant contribution to MAOM. We are not aware of stud-
ies showing substantial temporal variation in the C/N ratio of POM. 
Moreover, soil microbial biomass C/N generally remains relatively 
stable due to stoichiometric homeostasis (Cleveland & Liptzin, 2007; 
Spohn, 2016).

Although we estimated average microbial contributions to MAOM 
of 34–47%, this does not suggest that microbial contributions to 
MAOM are universally lower than plant contributions. Indeed, micro-
bial and plant contributions depend on ecosystem types, soil proper-
ties, and climate factors (Figure  1). Microbial contribution increased 
with soil depth, clay content, and mean annual temperature and pre-
cipitation. Moreover, grassland soils had a lower microbial contribution 
to MAOM than forest or cropland soils (Figure 1).

This article is a Response to a Letter to the Editor by Liu and Chen, https://doi.org/10.1111/gcb.17384 regarding Chang et al, https://doi.org/10.1111/gcb.17092. 
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As research on this topic advances, we must stay aware of meth-
odological benefits and limitations of each approach, and further 
develop and compare multiple methods to develop a clearer picture 
of where and to what extent MAOM is formed from direct vs. in-
direct (via the microbial funnel) plant inputs. Liu and Chen  (2024) 
contribute ideas that may help t refine the ecological stoichiometry 
approach we introduce, and we look forward to seeing them tested.
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F I G U R E  1 Plant and microbial 
contributions to MAOM depend on 
ecosystem types, soil properties, and 
climate factors. The dependences 
were modified on figures 4 and 5 in 
Chang et al. (2024); MAP, mean annual 
precipitation; MAT, mean annual 
temperature.
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