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Abstract: Soil labile organic carbon (LOC), a group of dynamic chemical compounds, is important in global 

carbon (C) cycling due to its short turnover time and sensitivity to environmental changes. However, 

variation of LOC along elevational gradients in subtropical forests is not fully understood. In this study, 

we investigated LOC groups, i.e. microbial available carbon (MAC), microbial biomass carbon (MBC), 

easily oxidation carbon (EOC), water-soluble organic carbon (WSOC), light fraction carbon (LFC) in three 

soil layers (0–10, 10–25 and 25–40 cm) in different communities along an elevation gradient in the Wuyi 

Mountains in southeastern China. We also examined plant litter mass (LM), soil temperature and moisture 

in three soil layers in all communities. We found that MAC, MBC, EOC and WSOC content increased along 

the elevation gradient across all soil depths, whereas LFC was higher in communities with low elevations 

compared to others across all soil depths. Soil temperature and moisture mainly regulated MAC, MBC, EOC 

and WSOC, and plant litter controlled LFC. Positive correlations were found among soil organic carbon 

(SOC) pools (MAC, MBC, EOC, WSOC, and SOC) (P<0.001) across communities, except for LFC.  LFC was 

positively correlated to other pools at low elevations and high elevations, respectively. Overall, LOC pools 

decreased with increasing soil depth across communities. Our results suggest that LOC content principally 

dependeds on the amount of SOC and LOC groups are good indicators for predicting minor changes of SOC 

in the C cycle.
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2 Materials and methods
2.1 Site description

,

2.2 Experimental design and soil sampling
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at each soil depth and pooled together, as a replicate. 

physical properties, EOC, and LFC. 

2.3 Soil carbon methods

et al

EBF

CF

SDF

500

1150

1750

2150

11.2

9.7

1700

2000

2200

3100

earth, >100

earth, 90

Alpine

Castanopsis carlesii, 
Castanopsis eyrei

Pinus taiwanensis, 
Oligostachyum oedogonatum

Symplocos paniculata, 
Stewartia sinensis

Calamagrostis brachytrich, 
Miscanthus sinensis, 
Lycopodium clavatum

Site
tion

Soil
and depth SOC

-1) -1) C:N

Litter
-2 y-1)(

et al

Table 1 Site conditions.
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2.4 Statistical analysis

3 Results

Fig. 1 Labile organic carbon pools along the elevational gradient. (EBF: evergreen broad-leaf forest; CF: coniferous forest; SDF: 
sub-alpine dwarf forest; AM: alpine meadow. MAC: microbially available carbon; MBC: microbial biomass carbon; EOC: easily 
oxidation carbon; WSOC: water-soluble organic carbon; LFC: light fraction carbon.)
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in the soil depth gradient, the LFC content also decreased 

Vegetation *** *** *** *** *** ***
Soil depth *** *** *** *** *** ***
Vegetation *** *** *** * *** ***
×Soil depth

Table 2 Results of two-way ANOVA of LOC pools in the four 
elevational vegetation communities.

LFC: light fraction carbon.

Fig. 2 Relationships among microbially available carbon (MAC), microbial biomass carbon (MBC), easily oxidation carbon (EOC), 
water-soluble organic carbon (WSOC), light fraction carbon (LFC) and SOC (***P<0.001).
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4 Discussion

is closely related to natural changes, including biological 

Jr. et al. 1999). Our results indicated that differences 

properties (Loya et al et al. 2006). We found 
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shrublands, grasslands, and forests (Jobbágy and Jackson 
2000). In addition, litter on the soil surface in forests is a C 
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respired after 12 d of a laboratory incubation, and LFC 
in 33 restored grasslands. Chen et al. (2007) also found 

in a secondary oak forest and loblolly pine plantation 

2

2-C released during the course of laboratory 

others.
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