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Spatial variability of soil organic matter content in an arid desert area
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University, Beijing 100094, China; 2: Lanzhou University, Gansu 730020, China). Acta Ecologica Sinica,2004,24(12):2776~2781.
Abstract: Alxa Left Banner in the west of the Inner Mongolia Autonomous Region, China, is a typical arid desert area in the
middle temperate zone between the northern border of China and the eastern Alxa Plateau. Due to overgrazing and human
activities, soil degradation (or desertification) in the area is becoming increasingly severe due to loss of soil organic matter
(SOM). Low SOM content impacts soil quality directly in this arid desert area. Understanding the spatial variation and
distribution pattern of SOM content is needed for sustainable development in the region. In this study, the spatial variation of
SOM content in Alxa Left Banner was determined using both traditional statistics and geostatistics to provide information for
understanding desertification mechanisms and preventing soil degradation.

Based on local landforms, 103 soil samples (0~ 20 cm) were collected from the area within the Helan Mountain
watershed, on the western border of the Wulanbuhe Desert, the northern border of the Tenggeli Desert and the southern
border of the Gobi region. The SOM content was analyzed using the Walkley-Black wet combustion method. The geostatistical
characteristics, spatial trend and azimuth of anisotropic axle of SOM content were analyzed using the Geostatistical Analyst,
ArcGIS8. 1. We created a contour map of SOM content for the study area using Kriging interpolation.

Traditional statistical analysis (descriptive statistics) showed differences in SOM content among different soil types. The
coefficient of variation (CV) of SOM content was greatest in Aeolian sandy soil (CV 1.10) and smallest in Subalpine meadow
soil (CV 0. 08) among all soil types. For all soil samples (»=103), the mean, minimum, maximum, standard deviation and
coefficient of variation of SOM content were 6. 65g/kg, 0. 13g/kg, 43. 05g/kg, 9. 42g/kg and 1. 42, respectively. The results
indicated that SOM content was very low and its distribution was highly variable in this arid desert area. '

The spatial variation of SOM content in the area was anisotropic, which showed that the SOM semivariogram depended on

both the distance and the direction of soil sampling. The spatial correlation distances (ranges) were large (46. 6 km on the long
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axle and 30. 0 km on the short axle). The nugget variance (27.4) indicated a large disconnection of the semivariogram value
from the origin, and the sill (68.5) showed a large semivariogram value for distance beyond the ranges. The integrative
comparison of the prediction errors from the trend effects of 0, 1, and 2 order indicated that the 2-order trend effect was
preferable.

The Kriging spatial interpolation showed that SOM decreased gradually from the south to the north and also from the
southeast to the northwest in the area. The lowest level band of SOM content was in the middle part between the Wulanbuhe
Desert and the Tenggeli Desert, running from the northeast to the southwest. In addition, soils at the edge of the two deserts
contained very low SOM content. The spatial distribution of SOM content was related to variation in topography, soil type and
vegetation cover in the study area.
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Table 1 Statistical characteristics of SOM content of different soil groups
+2% BAE B/ME(e/kg) Brk{l(g/ke) HE(e/ked PR BREANK

Soil group Sample Num. Min. Max. Mean S.D. C.V
¥ % LU 2 45 4= Subalpine meadow soil 7 33.12 43.05 37.22 3.11 0.08
% # t Grey cinnamon soil 7 6.23 19. 23 16.13 4.13 0. 26
# + Solonchak 5 3.22 19. 41 10. 72 5.49 0.51
A+ Lithosol 2 0.42 13.52 6. 97 6. 55 0. 94
#£45 + Brown calcic soil 40 0.26 9.76 3.63 2.12 0.58
$H + Skeletal soil 5 2.03 6. 03 3.55 1.43 0. 40
KEFE £ Grey-brown desert soil 6 1. 64 6. 52 3.42 1.54 0. 45
K+ Grey desert soil 13 0. 81 3.73 2.41 0. 82 0. 34
Rt Aeolian sandy soil 18 0.13 8.02 1. 62 1.78 1.10
£ ¥EEE All soil sample 103 0.13 43.05 6. 65 ©9.42 1.42

WTAR REERIL BT B/MER 0. 13g/kg, B K (H 43. 05g/kg, FHI{H 6. 65g/kg FRHEE 9. 42g/kg, BR AR 1. 42, XK
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Z Table 2 The comparisons of semi-variogram parameters with different

trend
T R atm) B R =
.—LTL—“ Range (km) Prediction error -
L] T -
¥ 3 T 5322 Trend effect ka aw

Long Short ME RMSE ASE MSE RMSSE
axle axle

3 X % Non 77.0 70.9 0.02 5.84 7.58 0. 013 0.759
—Br 1-order 59.3 38.2 —0.05 5.81 8.09 —0.020 0. 795
B 2-order 46.6 30.0 —0.06 5.90 7.38 —0.024 1. 015

B2 TRANESREHIH
Fig. 2 Trend analysis of SOM contents

2.3 ¥ EERGH

BIESRER A BB KT 2 ), RARRERETIE , L5 BE B R ER RSB0, B3R K L 8HHH
B2 REER  HBHNE 3,

# 3t RRBE K EHEESRTEFEERBY A LEBERENRARE), SRRk I RES5EMH
(b, R EBEE O h TR P ERBE SEEMY M LEER & - » R IENFHERBEMR. C &
REHREH £,Co+C, RRERME. Co/ (CoACHTRRTAEREBRE FENBATRHZHERELEREBERGLED,
400 52 % H B 45 85 » 30 ot B L3 43 7 ) AR 0 2 1 A R R B R 5 A U 3 R OGR4 5 AR A s I AR R MR B R OK S IR XK
o BEE 1, WS R R B RE E A AR ER, NEHPEEER,Co/ (Cot Co) I HE AT 7% 7 407 B 40725 [ 48 X 1
BB, /T 0.25, L BA5 B BA TR AU 25 I AH e 4 5 B 7E 0. 25~0. 75, F B AAF P E M HAH XM KT 0.75, X R= M
HRHEMFH,

%3 ¥HERYBRBAPIRASHME
Table 3 The semi-variogram model of SOM contents and its parameters

%] BEHE 25 Range (km) F o S R e Co HE Co+Cr
Model Trend effect K # Long axle 4%k Short axle Anisotropic ratio Nugget Sill

BRAR Spheroid B 2-order 46. 6 30.0 1.55 27. 4 68.5 0. 40

Co/(Co+C)
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