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Tabel Spatial distribution of soil physicochemical properties in minfed famland in the desertification process
N Particle size distribution (%) Wat e holding capacity (%)
Sampling location 1~ 0.25 025 0.1 0.1~0.05 0.05~0002  <O0.002

(m) mm mm mm mm mm 2@ ® ®

30 18.2 41. 4 2.8 7.1 3.5 4.9 13.7 2.4

60 20.1 49.0 21.5 6.9 2.5 5.3 12.2 18.4

90 8.7 33.0 2.1 11.2 5.0 8.8 21. 4 25.3

120 6.2 31. 1 40. 4 16.3 6.0 10.0 27. 1 2.5

150 5.8 33.9 3.1 19.1 8.1 9.8 2.8 31.8

180 2.2 36.8 37.2 4.6 9.2 8.8 2.5 2.3

210 7.1 39.4 38.5 12.0 3.0 7.0 2.2 4.2

240 7.0 341 37.5 17.4 4.0 6.7 2.1 2.1

270 16. 5 61.2 15.2 4.6 2.5 5.8 17.2 2.5

300 16.7 70.3 6.9 4.1 2.0 5.5 12.1 18.3

1) Porosity distribution (%) Total Total
Sampling location ® . ® ® Organic C nitrogen phosphorus

(m) (ske™ ) (ske™ ) (s ke™ )

30 40.5 32.3 8.2 18.9 1.30 0. 149 0. 02

60 385 30.0 8.5 18.5 1.68 0. 149 0. 110

90 43.1 37.17 5.4 1.3 4. 61 0.395 0. 20

120 46.7 40.9 5.8 8.7 4. 69 0.375 0. 191

150 48 4 42.6 5.9 9.9 4.95 0. 482 0. 197

180 45.5 41.1 4.0 7.0 4.91 0. 479 0.217

210 41.9 36.3 5.6 14.8 2.65 0. 290 0. 157

240 41.2 35.5 6.5 10.2 2.47 0. 236 0. 137

270 39.3 32.6 6.6 11. 8 1.97 0. 163 0. 108

300 385 29.8 8.7 18. 8 1.76 0. 140 0. 074

1) Digtance from south to north (m); 2) 12h Natural water content was measured at 12 hours

afier ainfall. (O Natural soil moisture; @ Field water-holding; 3 Capillary waterholding; @ Total porosity; & Capillary porosity; € Now-capillary porosity;
@ Aerate porosity
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Talle 2 Statstical parameters of soil properties(O~ 10 em) in rainfed farmland in the desertification process

1)

Fador M ean SD CV Medium Maximum ~ Minimum Skewness Kurtosis Distrbution type
Bulk density (g em™?) 1.51 0. 0887 59 152 1.67 1% -0.2 - 107 N
Organic C (g kg™ ') 3.0 1. 567 50.7 279 5.67 0.75 0. 40 - 1.05 IN
N Total N (g kg™ ) 0.288  0.143 49.7 0.277 0. 66 0.11 0.55 -06 LN
P Total P (g kg ) 0.153  0.0576 37.6 0.155 0.31 0. 07 0.27 -0.73 LN
N Avadlable N (mg kg™ ') 34.4 12.95 37.6 333 65. 1 11.0 0.27 - L11 LN
P Available P (mg kg ') 3.1 1.075 35.0 32 5.0 1.0 -0.12 - L11 LN
pH (H,0) 7.9 0. 108 13.6 7.93 8.13 7.51 -0.74 233 LN
EC2 (US cm- ) 76 %.5 322 68 130 36 0.38 - 0.94 LN
1) N: Nomal distribution; LN: Logarithmic nomal digribution 2) EC: Electrical conductivity
222 (1)
Y(h) ; ,
, , [15] 3
: 2 2 : (a)
, 100 m (94~ 130 m)
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2
Fig. 2 Semivariogram of soil propert ies
3
Table 3 Semivariogran and parameters of soil properties
Factor Model" C, Co+ C C/(Cy C) a RSS R?
Bulk dersity IS 1% 107 ° 1.&2x 103 0.9% 94 1L.2x 104 0.367
Organic C LS 1x 104 0.097 2 0.99 1111 0.016 8 0.436
N Total N LS 1x 104 0.080 2 0.99 102 0.013 6 0.390
P Total P LS 1x 1073 3.0x 103 1 118.7 1.29x 1077 0.505
N Available N LS 0. 005 0. 069 0.928 94 8. 24x 1073 0.331
P Available P LS 0.007 1 0.116 2 0.939 153. 4 6.05% 1073 0.746
pH E 7.38%x 10~ © 2.27%x 1074 0. 674 139.7 1.46x 1078 0.522
EC LS 0.004 4 0. 142 0. 969 114.7 0. 0123 0.658

118

LS refers to linear to sill; E

E refers to exponential model



215

(2 .
[3]
2 2 2 2
, , ( 3
2
2
; (3)
o 0.05 A 0.004 B
5 _0.04
E')ﬂoos 0.003
EE 0.002 —o & e
.E§0.02
& oot 0.001
O A i 1 0
0 30 60 90 0 30 60 90
0.16 c 0020 D
g Ol
8. 012 0.015
¥, g
|
;u;ko.os 0.010
»
2 i 0.06
S 0.04 0.005
0.02
0 . , . . 0
0 50 100 150 200 250 300 0 50 ‘100 150 200 250 300
27 |&) ¥ % Distance (m) %2 [B] B2 ¥ Distance (m)
—&— A & Bulk densit
—O—H YLK Organic C —B— £ H TN SR TP Y
—A—H B A AN —O— H B AP —&— pH
3 (A, B. EO ; C, D. N9 )

Fig. 3 Angotropy of semivariogram (A, B. semivariogram in EG direction; C, D. semivariogram in N9 direction)

(4, 4

4 D

Table4 Pearson codficients baween soil properties and between their semtvariograms

liem Bulk density  Organic C Total N Total P Avaibble N Available P pH EC
Bulk dersity 1 0.867 * 0.941" 0.826" " 0.821%" 0.560" 0. 483 0.68" "
Organic C -0.778 ° 1 0.937" " 0.92" " 0.789" " 0.650" " 0.258 0.801" "
Total N - 0.856" " 0.854"* 1 0.926" * 0. 923" * 0.670" * 0. 229 0.783" "
Total P - 0.783 " 0.821" " 0.85%" " 1 0.896" " 0. 808" * 0. 159 0.843" "
Available N - 0.657 " 0.717 ° 0.764" " 0.748" " 1 0.73"" 0. 074 0.717" "
Available P -0.737 F 0777 * 074" " 0.833" " 0.565" " 1 0.134 0.920"*
pH - 0.042 - 0.013 - 015 -0.101 ~0.47°" 0. 001 1 0.2%
EC - 0.637 " 0.697 ° 0.728"" 0.74"" 0.536" " 0.703" " 0. 087 1

1) * % * 5% 1% * % % s sionificant level at 5% and 1%, respectively
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SPATIAL HETEROGENEITY OF SOIL PROPERTIES IN THE DESERTIFICATION
PROCESS OF RAINFED FARMIAND IN HORQIN SANDY LAND

Su Yongzhong Zhao Halin ~ Cui Jianyuan
(Cold and Ard Regions Environmentd and Engineaing Research Insiiiute, Chinese Academy o Sciences, Larhou 730000, China)

Abstract This study was carried out to examine the changes of soil physical and chemical properties and their spatial he
erogeneity on the rainfed famland of Horgin Sandy Land in the desertification process using methods of classical statistics and
geostatistics. Sixty soil samples of O~ 10 an layer were taken on the 300 m < 90 m scale. The data were analyzed geostatist ically
to determine the degree and nature of spatial heterogeneity. The results showed that soil patticle size distribution develop towards
being warse, soil waer holding capacity and porosity distribution deteriorated, and soil organic C and N, P nutrients depleted in
the desertification process. The variability of soil parameters increased and the wefficient of variation ranged from 5. 9% ( bulk
density) to 50. 7% ( organic carbon) . Geostatistical analysis revealed that there are clearly regular changes in the pattern of dis-
tribution and high degree of spatial variability in soil properties in the desertification of the famland. Semivariograms and its
model well reflected the degree and spatial scale of the development of desertificaion. In the studied area, the strip of land,
where desertification developed inside the edges of the farmland along the longtudinal direction was about 100 m wide. There
were close relationships betw een soil properties and between semivariograms of soil properties, except for pH. Desertification had
very significant effed on soil organic carbon and nutrients, whereas, its effect on soil pH was relatively small.

Key words Soil properties; Spatial heterogeneity; Semivariogram; Rainfed farmland; Desertification process



