+ # (Soils), 2017, 49(2): 386-392

DOI: 10.13758/j.cnki.tr.2017.02.026

BELRE TIEANKIHEES TR EREE AR

1,2 1,2 1,2 1,2 1*
(1 ( ) 210008 2 100049)
2012—2013 97 (SOC)
I m soC (
NDVI) ( ) soc
4 SOC
SOC NDVI
SOC SOC
S153.6 A
sSoC
SOC
(=3 (SOC) socC
[11-12]
4 SOC
SOC (13-16] ele
SOC
[5]
SOC 2012—2013 97
SoC soC
1 m SOC
SOC SOC (
NDVI) ( )
[6-7]
SoC 1
(8-91 SOC
1.1
“ SOC
SoC 99°50'09” ~ 99°53'52"E  38°12'19” ~ 38°16'12"N
[4, 10] _
SOC
SoC lm 3000 ~
SOC t SOC 4500 m -0.6~2.0C
(41130530)
* (glzhang@issas.ac.cn)
(1989—) E-mail: myang@issas.ac.cn

http://soils.issas.ac.cn



2 387
435.5 mm 60% -
97
(7-19) ( 1 2012 2013 7—s8
(USDA <0.002 mm 0.05 ~ 0.002 mm
[20] 2 ~ 0.05 mm) (BECKMAN
1.2 COULTER LS230) SOC
[21]
40.0- 3K (m)
39.5-
E 39.0
&
38.5-
38.0-
0
97 08 99 100 101
ZH (%)
1 BEUXE=SHE
Fig. 1 Distribution of sampling sites in the Central Qilian Mountains
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Table 1 Characteristics of SOC contents and SOC densities at different normalized depths
(cm)
SOC (g/kg) 0~20 97 2.56 153.97 31.95 42.60 35.24 0.83
20 ~ 40 96 1.44 172.68 18.06 27.81 30.22 1.09
40 ~ 60 83 1.30 180.35 9.57 22.23 29.80 1.34
60 ~ 80 70 0.96 136.65 7.64 17.26 24.73 1.43
80 ~ 100 64 0.96 127.32 5.52 15.33 24.86 1.62
SOCD (kg/m") 0~20 97 0.25 23.99 3.71 6.08 4.25 0.70
20 ~ 40 96 0.06 19.14 3.37 4.28 3.98 0.93
40 ~ 60 83 0.10 15.38 2.28 3.18 3.62 1.14
60 ~ 80 70 0.08 11.48 1.83 2.38 2.91 1.22
80 ~ 100 64 0.06 12.42 1.22 1.98 2.90 1.46
*2 ARLELEBRNRKBEMNSE
Table 2 SOC relative contents at different normalized depths
(cm)
0~20 97 0.09 0.93 0.41 0.38 0.13 0.33
20 ~ 40 96 0.07 0.50 0.25 0.23 0.06 0.24
40 ~ 60 83 0.04 0.39 0.17 0.17 0.06 0.37
60 ~ 80 70 0.02 0.23 0.12 0.12 0.05 0.39
80 ~ 100 64 0.02 0.27 0.10 0.10 0.06 0.54
2.3 SOC
Cp 63 Im I m SOC
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Fig. 2 Profile vertical distribution modes of SOC in Central Qilian Mountains
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Table 3  Statistics of environmental factors and soil particle compositions under different SOC profile vertical distribution modes

(m) ) (mm) (C) NDVI
2384+280 3993 +284 135+6.9 276+ 94 2.8+45 0.24+0.2
3479 + 284 9+7 306 + 47 26+£15 0.43+0.17
3097 414 1n=+7 276 + 68 —04+23 0.39+0.22
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Table 4 Performance of forest tree model
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60 ~ 80 0.45 0.23
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Fig.3 Relative importance of variables to SOC and SOCD based on random forest model
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Profile Vertical Distribution Modes of SOC and Influential
Factors in Qilian Mountains

YANG Min'?, YANG Fei'?, YANG Renmin'?, YANG Fan'?, ZHANG Ganlin'"
(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing

210008, China; 2 University of Chinese Academy of Sciences, Beijing

100049, China)

Abstract: 97 soil profiles were surveyed across the Qilian Mountains using a purposively sampling strategy. Vertical

variations in profiles of soil organic carbon (SOC) and their correlation with various environmental variables (mean annual

precipitation and temperature, altitude, slope gradient and aspect, NDVI) and soil attributes (particle size composition and bulk

density) were analyzed. Results showed that there were 4 kinds of SOC profile distribution modes: homogeneous, surface-

accumulated, gradually-decreasing and chaotic modes. Both SOC content and density had moderate to strong spatial variability,

and the variation coefficient increased with depth. Analysis of random forest proved that the surface soil layer (0—20 cm) had the

best model performance with R* reaching 0.68 and 0.52 for SOC content and SOC density respectively, and R? decreased with

increasing soil depth. Moreover, the environmental factors of NDVI and mean annual precipitation were the main influential

factors for variations of surface SOC content and density, but the influence of soil attributes on SOC content and density was

intensified with increasing soil depth.

Key words: Soil organic carbon; Profile vertical distribution mode; Soil organic carbon density; Environmental variables;

Qilian Mountain
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