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The magnitude of temperature increase matters: how will soil
organic mineralization respond to future climate warming?
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The Paris climate agreement is pursuing efforts to limit the increase in global temperature to
below 2 °C above pre-industrial level. The overall consequence of relatively slight warming (~2 °C),
on soil C and N stocks will be dependent on microorganisms decomposing organic matter through
release of extracellular enzymes. Therefore, the capacity of soil microbial community to buffer
climate warming in long-term and the self-regulatory mechanisms mediating soil C and N cycling
through enzyme activity and microbial growth require a detailed comparative study. Here,
microbial growth and the dynamics of enzyme activity (involved in C and N cycling) in response to
8 years warming (ambient, +1.6 °C, +3.2 °C) were investigated to identify shifts in soil and microbial
functioning. A slight temperature increase (+1.6 °C) only altered microbial properties, but had no
effect on either hydrolytic enzyme activity or basic soil properties. Stronger warming (+3.2 °C)
increased the specific growth rate (μm) of the microbial community, indicating an alteration in their
ecological strategy, i.e. a shift towards fast-growing microorganisms and accelerated microbial
turnover. Warming strongly changed microbial physiological state, as indicated by a 1.4-fold
increase in the fraction of growing microorganisms (GMB) and 2 times decrease in lag-time with
warming. This reduced total microbial biomass but increased specific enzyme activity to be ready
to decompose increased rhizodeposition, as supported by the higher potential activitiy (Vmax) and
lower affinity to substrates (higher Km) of enzymes hydrolyzing cellobiose and proteins cleavage in
warmed soil. In other words, stronger warming magnitude (+3.2 °C) changed microbial
communities, and was sufficient to benefit fast-growing microbial populations with enzyme
functions that specific to degrade labile SOM. Combining with 48 literature observations, we
confirmed that the slight magnitude of temperature increase (< 2 °C) only altered microbial
properties, but further temperature increases (2-4 °C) was sufficient to change almost all soil,
microbial, and enzyme properties and related processes. As a consequence, the revealed

microbial regulatory mechanism of stability of soil C storage is strongly depended on the
magnitude of future climate warming.
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