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ARTICLE INFO ABSTRACT

Labile soil organic carbon (LOC) is an essential component in the global carbon (C) cycling due to its fast
turnover and sensitivity to environmental changes. However, responses of the mineralization of LOC to current
global warming are still not fully understood. In this study, we investigated LOC mineralization at 5, 15, 25 and
35 °C incubation temperatures through laboratory incubation of soil samples and estimated the temperature
sensitivity of LOC mineralization at various temperature ranges (i.e. 5-15, 15-25, and 25-35 °C) in an evergreen
broad-leaf forest (EBF), a coniferous forest (CF), a sub-alpine dwarf forest (SDF), and an alpine meadow (AM)
along an elevation gradient in the Wuyi Mountains in southeastern China. Our results showed that
mineralization of LOC significantly increased along the elevation gradient and with increasing incubation
temperatures. The interaction of elevation and incubation temperatures was additive on LOC mineralization.
Moreover, the temperature sensitivity (Q;o) of LOC mineralization significantly decreased with increasing
incubation temperature ranges. However, elevation gradient had no statistically significant impact on Q,( within
each incubation temperature range. Our results suggest that soil organic C (SOC) at high elevations is more
vulnerable to global warming. Moreover, consistent Q;o of LOC mineralization along the elevation gradient
indicates that locally, C quality maybe a minor factor in affecting LOC mineralization and it may be adequate to
use a constant Q;( value to represent the response of LOC mineralization to warming in regional climate-C
cycling models.
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its temperature sensitivity (Qio).
The process by which organic C (OC) are broken down and
transformed into known as mineralization.

1. Introduction

Global mean temperature is predicted to increase another 0.3 to
4.8 °C by the end of this century (IPCC, 2013). Temperature, which has
captured much attention in the global carbon (C) cycling, is undoubt-
edly one of the most important variables that can regulate mineraliza-
tion of soil organic C (SOC) (Davidson and Janssens, 2006; Xu et al.,
2012; Sierra et al., 2015). SOC decomposition is one of the two aspects
that determine soil C balance in terrestrial ecosystems (Davidson et al.,
2000; Wetterstedt et al., 2010). The potential loss of soil-stored C due to
an increase in temperature may result in a buildup in atmospheric CO,
concentration as well as a positive feedback on climate change (e.g. Xu
et al., 2010b). However, accurate prediction of future climate change is
greatly limited by our understanding of the land C cycling
(Friedlingstein et al., 2006, 2014; Luo et al., 2016). There is thus an
urgent need for more empirical knowledge of soil C decomposition and
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inorganic C is
Conceptually, SOC is usually divided into two fractions, labile OC
(LOC) and recalcitrant OC (ROC), in laboratory studies (e.g. Fang et al.,
2005b; Conant et al., 2008; Xu et al., 2010b). In comparison to ROC,
LOC functions as a good indicator for predicting minor changes in SOC.
LOC, a type of microbially degradable C associated with microbial
growth (Zou et al., 2005), is considered to be the labile C pool. It is
easily biodegradable and physically accessible by soil microbes and
accounts for a small part of the SOC pool, typically less than 8% (Xu
et al., 2010a). However, the rapid turnover of LOC is one of the main
aspects in the flux of CO, between terrestrial ecosystems and the
atmosphere. It might be a potential C source since microbial decom-
position of SOC is sensitive to warming (Wetterstedt et al., 2010; Wang
et al., 2013; Luo et al., 2016).
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