Supplementary materials and methods
The threshold element ratios (TER) for carbon (C) to nitrogen (N) or phosphorus (P) were calculated as equation S1 (Sinsabaugh et al., 2016):
           (S1)
where X means N or P, AX is the apparent assimilation efficiency for X, CUEC:X is the carbon use efficiency from C:X data, LC:X is the labile organic matter C to X ratio, BC:X is the microbial biomass C to X ratio, and EEAC:X is the ecoenzymatic activity carbon to X ratio. Specifically, EEAC:N is calculated as (CBH+BG)/(CBH+BG+NAG+LAP), EEAC:P is calculated as (CBH+BG)/(CBH+BG+AP).
The optimum value of TER (TER0C:X) can be expressed as equation S2. At TER0C:X, neither energy nor nutrients are limiting, given maximum assimilation efficiency and carbon use efficiency for resources X and C (Doi et al., 2010). 
                 (S2)
where AmaxX is the maximum assimilation efficiency of X (N or P), and CUEmax is the maximum carbon use efficiency. The general values of AmaxX and CUEmax are about 0.9 and 0.6, respectively (Sinsabaugh et al., 2009, 2016). Therefore, the equation S2 is simplified to the following:
                        (S3)
When the relative availability of resources does not meet the threshold element ratio, limitations can be expected. Comparing with optimum resource demand, the relationship of TER0C:X > TERC:X represents likely limitations to microbial metabolisms due to soil nutrient (N or P) availability (Cui et al., 2021). 
                 (S4)
when DTER1C;X represents the likely limitations of nutrient X. 
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