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Total and Labile Organic Carbon in Soils of Three Subalpine Forest Types in Gongga
Mountain, Western Sichuan
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Abstract: In this study the concentration and distribution of soil organic carbon (SOC), as well as the labile SOC in
soil of three forest types including an evergreen-deciduous broad-leaved forest, a mixed broadleaf-coniferous forest
and a subalpine dark coniferous forest were investigated in western Sichuan, China. Results indicated that SOC
concentration in the surface soil (0—15c¢m) across three forest types was 44.21—-179.98g-kg ', with the highest value
in the mixed broadleaf—coniferous forest, followed by the evergreen-deciduous broad-leaved forest, and then the
coniferous forest. In all of the three forests the soil of 0—5cm layer relative to that of 5—15c¢m layer had a higher SOC
concentration, indicating a surface gathering characteristic of SOC in the forests. The SOC density did not differ
among the three forests, while significant differences in light of the vertical variation of SOC density along soil
depth were detected among the three forests, where the mixed broadleaf-conifer forest compared to the other two
forests had a higher SOC density in the 5—15cm soil depth. Although the concentrations of dissolved organic carbon
(DOC), light fraction organic carbon (LFOC) and microbial biomass carbon (MBC) were highest in the mixed
broadleaf-conifer forest, the coniferous forest among the three forests was highest in the ratios of these parameters to

total SOC content, indicating a higher accumulation of labile SOC in forest with a higher elevation. The results
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suggest that ecosystem with a higher elevation may have a higher risk of CO, emission under the circumstance of the
climate warming.
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Table 1 Information of the sampling sites

Forest type Soil type Canopy density Elevation m Main plant species
- Evergreen Mountain yellow 0.8 09 20002250 Lithocarpus cleistocarpus
decidu- ousbroad- leaved forest  soil Populus purdomii var. purdomii
DF Populus lasiocarpa Acer
serrulatum
Coniferous and Mountain yell- 0.7 038 2400-2800 Picea brachytyla
broadleaf mixed forest CF ow brown soil Abies fabri Betula albo-
sinensis
Dark coniferous fore- Mountain dark 04 07 2800-3600
A. fabri
sts SF brown soil
1.3 1.07g-cm™
pH 3 SOC 4421
125 179.98g°kg ™
(2] 4 0—5cm
omm 5—15cm SOC
TOC g-kgf1 various MACRO SOC
cube DOC 5—15cm SOC 0—5cm
31 TOC acquray TOC
MBC 3
FE " TOC acquray TOC DF
LFOC Nal (15-16] SF
various MACRO cube cr
3 SOC
(7] F=13.22 P 0.05
CF 0—5cm  5-15cm SOC
SOC density=Cx0xDx 1-5 /100 179.98g‘kg71 117.97g-kg71
C gkg 2 0-Sem  SOC
D cm S5cm  10cm 6 5—-15¢cm
g~cm73 ) SOC
1.4 0—5cm 5-15cm soC
Two-way ANOVA
Tukey 0-5cm  5-15cm P
SPSS 18.0 0.05 0.58kg'm >  0.80kg'm > 3
2
2.1
2 3 0.63
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Table 2 Concentration and density of organic carbon in the 0—Scm and 5—15cm depth of soil in the three types of forests mean £SE

Soil depth Forest type Pl Bulk density g-em® Total organic carbon concentration g-kg Organic carbon density kg:m >
0-5cm DF 4.94 0.81a 95.99+14.96bc 0.35+0.09a
CF 4.68 0.63a 179.98+21.48a 0.58+0.29a
SF 4.46 0.78a 99.66+17.31b 0.31+0.07a
5-15cm DF 5.21 0.86ab 60.00<11.16b 0.45+0.05a
CF 5.05 0.66b 117.97+40.74a 0.80+0.37a
SF 4.99 1.07a 44.21+12.26bc 0.36+0.12b
DF - CF SF 0.05

Note: DF:evergreen-deciduous broad-leaved forest; CF:coniferous and broadleaf mixed forest; SF:dark coniferous forest.Different small

letters indicate the significant difference among forests at 0.05 level. The same as below.
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Fig. 1 Concentrations of active organic carbons in the 0—Scm and 5—15cm layers of soils in the three forest types
DOC LFOC MBC

Note: DOC: dissolved organic carbon; LFOC: Light fraction organic carbon; MBC: microbial biomass carbon.
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Table 3 Ratios of labile organic carbon relative to total organic carbon in soils of the three forest types
Forest type Soil depth  cm Dissolved organic carbon Microbial biomass carbon Light fraction organic carbon
DF 0-15 0.78 0.44 4.71
CF 0-15 0.87 0.37 7.85
SF 0-15 0.90 0.48 8.36
3.1
3
143.87 297.95gkg " [18] SOC
60% 80%
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