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Fig 1 Hitogram of soil popeties
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Table1l Sastical characterstics of soil properties

Soil properties Treatment Sample number ~ Mean Median SD CV%  Maximum value Minimum value  Skewness Kurtosis
C(gke™!)  HGRY 100 2.32 2.30 097 41.8 465 043 0.27 - 0.48
Organic C MGR? 100 2.72 2.70 074 27.0 557 08 0. 43 1.7

N(g kg 1) HGR 100 0.257 0.253 0104 40.5 053 006 0. 17 -0.28
Total N MGR 100 0.279 0.268 0072 27.2 Q38 014 1. 04 2.73
pH( H,0) HGR 100 7.88 7.89 0173 2.0 83 733 -0 14 1.13
MGR 100 7.74 7.76 0145 18.7 805 709 - 1.6 4.88
(HS em™ 1) HGR 100 49 49 12 8 26. 1 83 22 0. 16 - 0.03
EC MGR 100 30 48 14 4 2.8 114 27 1. 36 3.29

1) HGR: Natural rewvering grassland after heavy grazing for 5 years; 2) MGR: Natural recovering

grassland after moderate grazing for 5 years
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2
Fig. 2  Semivaribgram of soil properties
2
Table 2 Semivariogram models of soil properties and ©reponding parame ers
Sill / Nugget/ Sil Range RS
Soil properties  Treatment ~ Theory model Nuggea Co Cot+ C Cy/(Co+ C) Ag(m) R2
C HGR Exp. P 0.0114 0.0% 8 11.8 222 0.271 6. 871504
Organic C HMR Exp. 0.005 6 0.043 8 12.8 29 4 0.25 4. 06E-04
N HGR Exp. 0.001 0.007 1 4.1 255 0.242 5. 45106
Total N HMR Sph. ? 0.001 1 0.003 2 3.4 39 0.3 2. 906
pH( H;0) HGR Sph 2. 7204 5. 881-04 46.3 300 5 0.638 5. K08
HMR Linear” 2.34E04 3. 56104 65.7 - 0.252 1. 4E07
HGR Linear 0.061 7 0.092 3 6.8 - 0. 561 7. 5K-03
EC HMR Linear 0.0617 0.084 7 7.8 - 0. 646 9. 49104
1) Exp: Exponential model; 2) Sph: Spherical model; 3) Linear: Linear model
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SPATIAL PATTERN OF SOIL CHEMICAL PROPERTIES IN DEGRADED SANDY
GRASSLAND UNDER POSF GRAZING NATURAL RESTORATION IN
HORQIN SANDY LAND

Su Yongzhong Zhao Halin  Li Yulin
(Cold and Ard Regions Environmenid and Engineaing Research Insiiiute, Chinese Acadenmy o Sciences, Larhou 730000, China)

Abstract Geostatistics was used in studying spatial variation of soil organic carbon, total nitrogen, pH and eledrical s
dudivity in a degraded sandy grassland ecosystem under two different grazing patterns, heavy grazing (HGR) and moderate graz
ing (MGR) to examine effect of grazing intensity on spatial heterogeneity of the properties. One hundred soil samples were taken
from the soil layer O~ 15 em in depth of a grid of 10 m % 10 m under each grazing patten. The results showed that soil organic
carbon and total nitrogen contents were significant lower and their coefficients of variation significant higher under HGR than us
der MGR. Geostatistical analysis of soil heterogeneity revealed that organic carbon and total nitrogen show strong spatial deper
dence with exponential or spherical semivariograms on the studied scale. 87.2% ~ 88.2% of the variation in soil organic carbon
was found within the distance from 22.2~ 29. 4 m, and 65.5% ~ 85.9% of the variation in total nitrogen was found within the
distance from 25. 5~ 39 m. The distance of spatial autocorrelation in soil organic carbon and total nitrogen was greater under
HGR than under MGR, suggesting that overgrazing resulted in an increase in soil heterogeneity. Soil pH and eledrical conductiv
ity did not show spatial autocorrelation within the studied scale, and they were probably controlled by a bigger scale and process.
The distribution of vegetation paichs and the bare sand ones resulting from grazing was the main cause of the increase in soil he-
erogeneity and indicaed extent of desertification of the grassland. The changes in heterogeneity in the distribution of soil propes
ties may in turn influence restoration process and distribution pattern of the vegetation.

Key words Degraded sandy grassland; Grazing; Restoration; Soil properties; Spatial heterogeneity.



