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Altitudinal Gradient of Soil Organic Carbon in Forest Soils in the Mid-Subtropical
Zone of China
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(1. Jiangxi Jiulianshan National Nature Reserve Administration, Ganzhou, Jiangxi 341700, China; 2. College of Life Science in Nanchang
University, Nanchang 330031, China)

Abstract: [ Objective ] Forest soil organic carbon (SOC) is an important component of the carbon storage in the forest ecosystem.
Accumulation and storage of SOC in the forest soil can directly affect carbon budgeting in the terrestrial ecosystem and global carbon
recycling. SOC in mountain forest soils in the transitional climatic zone is sensitive to climatic change. So the subject of variation of
SOC along an altitudinal gradient is also a key topic concerning regional carbon dynamics. Hence, the survey of altitudinal gradient of
SOC in a transitional climate zone is far more valuable than that in a typical climate zone to predicting variation of regional SOC in
response to climate changes. The objective of this study was to investigate effects of altitude on SOC so as to explain how carbon stocks

distributes in the subtropical transitional climate zone of East China. [ Method ] A total of 20 soil profiles were prepared along the
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altitude (179-1 410 m a.s.l.) in Jiangxi Jiulianshan National Nature Reserve, located just in the transitional climate zone from the
south-subtropical zone to the mid-subtropical zone. Soil samples were collected separately from five layers (0-10 cm, 10-20 cm, 20-40
cm, 40-60 cm and 60-100 cm) of each of the soil profiles (0-100 cm). After being air-dried, the samples were analyzed for soil organic
carbon content with the potassium bichromate oxidation titration method. Soil organic carbon density (SCOD) and soil organic carbon
stocks (SOCS) were calculated. Along the altitude, red soil, red-yellow soil, yellow soil and meadow soil was distributed in sequence, so
impacts of altitude on SOCC and SBD (soil bulk density) could be explored by analyzing the two parameters in the four types of soils.
Soil layer depth and soil type were two factors affecting SOCC and SBD and their impacts were analyzed with two-way Analysis of
Variance (two way- ANOVA); impact of soil type on SOCD was with ANOVA; and relationships of altitude with SOCC and SOCD were
with Pearson correlation analysis and nonlinear analysis, respectively. Result Results show: (1) SBD increased dramatically with soil
depth, but did not vary much between soil types; soil type and soil layer depth influenced SOCC, with the mountain meadow soil
being the highest in SOCC among the four types and varying in the range of 39.72 + 19.14 g-kg™'; SOC accumulated mainly in the
topsoil; SOCC in 0-10 cm was fourfold of that in 60-100 cm; and 84.74% of the SOC in the soil were accumulated in the 0-40 cm
soil layer of the soil profile. (2) Topsoil was more sensitive than the other soil layers to change in altitude, and the effect of altitude
on SOCC declined with soil depth; SOCC in the 0-40 cm topsoil increased with altitude, but in the 40-100 cm subsoil layer, SOCC
acted reversely. (3) ANOVA shows that soil type did not contribute much to soil carbon density, so SOCD was estimated at 10.64 +
0.72 kg'm > and SOCS at 1.426 + 0.096 Pg in the soil of the nature reserve. Pearson correlation analysis and nonlinear analysis shows
that the relationship between altitude and SOCD could be expressed as SOCD=1x10"" altitude®-0.022 7 altitude+17.928. [ Conclusion ]
The findings in the study lead to the conclusion that the effects of altitude on SOC spatial distribution is quite complicated. Soil organic
carbon accumulates mostly in the topsoil layer (0-40 cm) of the soil profiles. Topsoil SOCC increases with altitude, but the trend
weakens with soil depth. However, altitude does not have any impact on SOCD.

Key words: Soil organic carbon; Soil type; Altitudinal gradient; Transitional climatic zone
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Table 1 Soil sample sites and environmental factors
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NO. Place Altitude Longitude Latitude Aspect Slope/°® Soil type Vegetation type
1 Jo 3k W 179 114.798° 24.980° E 20 1 o 35 T A
2 Jo 3k W 235 114.790° 24.977° W 28 1 o 35 AR
3 22 53) 385 114.454° 24.589° ES 10 1 e 35 AR
4 kAl 488 114.430° 24.563° WN 25 11 o 35 G A AR
5 HAER 490 114.419° 24.556° % 5 11 o 3 AR
6 GRS 505 114.416° 24.551° WS 32 1y b a1 35 MK
7 Frohig O 575 114.451° 24.540° ES 20 1Lyt 21 358 AR
8  EIFAFEY 600 114.421° 24.512° % 30 1Ly b 2T F 3 BT
9 N 650 114.468° 24.536° % 26 1Ly b 2T F e AR
10 RA: 693 114.467° 24.530° WN 30 11 21 g L R AR
11 H=5F 734 114.433° 24.514° wSs 28 1Ly b 2T F e FERUE I
12 S 800 114.490° 24.549° ES 17 LI B 4 AR
13 Nz 7K 14 808 114.454° 24.530° N 26 Ll ¥ e it Ak
14 HZ=5F 830 114.436° 24.514° 28 L by 23 B Lk Ak
15 HZ=F 954 114.443° 24.509° 27 L b 23 B Lk AR
16 ML AEAG AR 1070 114.463° 24.513° 28 Ly Hb R e ITELY 70N
17 B4 AT 1170 114.462° 24.511° EN 22 Ly Hb R ) RN 270N
18 A AT 1270 114.462° 24.509° EN 32 Ly Hb R )+ RPN
19 A IO 1360 114.462° 24.507° EN 22 Ll R ) Ly b A
20 B A IO 1410 114.462° 24.507° N 24 Ll R ) LU TR )
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Fig. 2 SOC content and its variation with soil depth relative to type of the soil
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Table 2 Soil organic carbon density relative to type of the soil

+ A ERsiEs B RPN A5 5 R
Soil type df Mean/ (kgm?) SE CV/ %

1L #b£T 4 Red soil 7 11.24 1.38 32.39
11 2T B 3% Red-yellow soil 4 9.31 1.19 25.53
11 1 B Yellow soil 4 8.37 1.04 24.95
1 #5545 + Meadow soil 5 12.66 1.31 23.09
it Total 20 10.64 0.72 30.07
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Fig. 4 Altitudinal gradient of soil organic carbon density
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