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Fig.1 Sampling route and sampling point distribution
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Table 2 Correlation of soil organic carbon with influencing

factors in different spatial scales

BD CNR cc EL  MAT MAP
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Table 1 Characteristics of soil organic carbon
in different spatial scales a/kg
/ ( )
141 7.3 103 32.3(19.5) 88 ~267(1)
33 11.4 103 51.5(21.6)  122(2)
40 11.2 86.9 32.8(17.1) 55~74(3)
25 9.2 51.5 26.8(108.5) 31~77(4)
10 13.5 42.9 28.0(112.0)
33 7.3 48.1 17.9(10.0) 28 ~37(5)
(1) 0~20 cm 37
(2) 0 ~10 cm 38
(3) 0 ~10 cm ¥
(4) 0~20 cm

0~10 cm

33 -0.647™0.350" 0.578* 0.083 -0.001 0.16
40 -0.389" 0.551™ -0.128 0.281 0.108 0.189
25 —0.691* 0.490" 0.631" -0.017 -0.233 -0.052
10 -0.930™ 0.559 -0.519 -0.003 -0.089 0.395
33 -0.296 0.660* 0.24" 0.09 -0.051 0.033
DE P<0.05 P<0.01 . BD
CNR ; CC ;. EL . MAT
MAP
SOC
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2
Fig.2 Space variation characteristics of surface soil organic carbon in southwestern Karst area
and its corresponding environmental factors
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Table 3 Stepwise regression analysis for soil organic

carbon and influencing factors in different spatial scales
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Table 4 Path analysis for soil organic carbon and influencing factors in different spatial scales
o Py cc BD CNR MAT EL
BD -0.705 -0.477 -0.228 -0.055 -0.025 -0.147
CNR 0.391 0.239 0.151 0.110 0.001 0.040
MAT 0.179 0.176 0.003 0.068 0.002 -0.067
EL 0.522 0.275 0.248 0.256 0.035 -0.043
BD -0.816 -0.816 0.000
BD -0.389 -0.298 —-0.090 —-0.090
CNR 0.551 0.496 0.054 0.054
BD -0.691 -0.778 0.087 0.087
CNR 0.490 0.601 -0.112 -0.112
cC -0.519 0.464 -0.983 -0.983
BD -0.930 —-1.285 0.355 0.355
cc 0.240 0.354 -0.113 -0.113
CNR 0. 660 0.716 -0.056 -0.056
cc BD CNR . MAT ; MAP ; EL
5 SOCD 0~
Table 5 Characteristics of soil organic carbon density 10 cm SOCD .
of southwestern forest soil in different spatial scales MAP
SOCD
/ C/(t/hm’) MAP MAT\ S0CD
141 8.5 94.3 33.1 15.7 ( 6) 5
33 14.3 78.7 44.9 14.2 SOCD 7
40 14.0 94.3 35.8 15.9
25 10.4  62.2  30.2  10.8 ° soc
10 17.6 43.1 30.9 9.9 SOCD
33 8.5 55.8 20.9 11.5 ° °
( 3 .
o . N SOCD C/N
2.2 N SOCD o
0~10 em SOCD S0C
33.1 t/hm* ( 5) .
0~20 cm SOCD SOCD
77.6 t/hm* 7 S0CD .
>
=~ > o 0 3
~20 cm SOCD 87.4 t/hm*
SOCD 76.7 ~99.9
t/hm” ¥ 50.3 ~152.7 t/hm* ¥
0~10 em SOCD o
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Table 6 Correlation of soil organic carbon density with influencing factors in different spatial scales
C/N
141 -0.586™ 0.4517™ 0.478** 0.443** 0.192* 0.249*
33 -0.647 0.35" 0.578 ™ 0.083 -0.001 0.016
40 -0.309" 0.599 ** -0.163 0.212 0.132 0.173
25 -0.562** 0.531* 0.746™* 0.39 -0.22 0.072
10 -0.908 ** 0.556 -0.485 0.126 -0.22 0.356
33 -0.112 0.659 ™ 0.323 0.123 0.069 0.152
TR Yok P<0.05 P<0.01 o
58
7 soco ’

Table 7 Stepwise regression analysis for soil organic carbon

density and influencing factors in different spatial scales

0.5220.287CC

0.419  Y=93.047-50.388BD

0.359  Y=5.846+2.531CNR
= 15. 397 - 26. . 82CN.
o500 Y= 1539726 762BD + 0. 82CNR +
1.182¢C
0.93  Y=91.088-84.052BD+1.193CC 59

0.649 Y=-39.357+3.373CNR+0. 032 MAP

. 010
10°C
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Table 8 Path analysis for soil organic carbon density and influencing factors in different spatial scales

Tjo P, cc BD CNR MAT MAP EL

cC 0.478 0.157 0.320 0.142 0.057 0.042 0.079
BD -0.586 -0.292 -0.294 -0.077 -0.074 -0.023 -0.120
CNR 0.451 0.322 0.129 0.028 0.067 0.001 0.032
MAT 0.192 0.162 0.030 0.041 0.041 0.002 -0.054
EL 0.443 0.224 0.219 0.055 0.157 0.047 -0.039

BD -0.647 -0.647 0.000

CNR 0.599 0.599 0.000

cc 0.746 0.463 0.284 0.214 0.070

BD -0.562 -0.367 -0.194 -0.269 0.075

CNR 0.531 0.522 0.009 0.062 -0.053

cc -0.485 0.506 -0.991 -0.991

BD -0.908 -1.295 0.387 0.387

CNR 0.659 0. 868 -0.210 -0.210
MAP 0.152 0.509 -0.358 -0.358

. CC . BD . CNR . MAT . MAP . EL o
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Spatial Variation of Soil Organic Carbon in Karst Forests
of the Southwestern China and Its Affecting Facters

HUANG Yimin' > LEE Xinging' YANG Fang' > HUANG Daikuang’ XING Ying'

(1. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences Guiyang 550081
China; 2. University of Chinese Academy of Sciences Beijing 100049 China; 3. Guizhou Academy of Environmental Science and
Designing Guiyang 550000 China; 4. Guizhou Normal University Guiyang 550000 China)

Abstract: Knowledge of the soil carbon storage and its affecting factors to Karst area is indispensable for understanding the capacity of
carbon sequestration by terrestrial ecosystems of China. Based on analysis of soil organic carbon in a continuous transect from the north—
ern slope of the Qinling Mountains the Central China to the border of China to Vietnam we studied spatial variation and its control—
ling factors of soil organic carbon to the top 10 c¢m of soil profile in Karst forests of the Southwestern China. We found that soil organic
carbon content ( SOC) and soil organic carbon density ( SOCD) averaged 32.3 g/kg and 33.1 t/hm’ respectively. These values are
both lower than that of the forest soil of non-Karst forests in either the Southwestern China or its provinces. Path analysis indicates that
soil bulk density topographic elevation and C/N of soil organic matter are major factors to the variations of SOC and SOCD while clay
content and annual temperature exert little impact and annual precipitation only affects SOCD of Shaanxi Province in the most northern
part of the studying region where semi-arid climate dominates. The trivial effect of climate to the soil organic carbon inventory con—
trasts sharply with many parts of the world especially at high latitudes suggesting that major factors to soil organic carbon may differ
from region to region or climate to climate. The results are important for understanding the feedback of soil organic carbon stock to the
current global warming.

Key words: soil carbon pool; climate change; carbon storage; karst; carbonate; rocky desertification



