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Spatial Heterogeneity of Soil Organic Carbon and Total Nitrogen of Sandy
Grassland in the Restoration of Degraded Vegetation in Horqin Sandy Land.,

Northern China
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Abstract: Based on the field investigation and lab analysis, we used geostatistics method to examine the spatial heterogeneity of soil organic
carbon and total nitrogen in a O-year fenced mobile dune (MD11), an 11-year fenced mobile dune (MD11) and a 20-year fenced mobile dune
(MD20) in Horgin Sandy Land. The results showed that the average values of vegetation covers species number and diversitys soil organic
carbon and total nitrogen (0-20 cm) contents increased with the increase in fenced age of mobile dunes. Geostatistical analysis showed that the
proportions of relative structural variance C/C C, + C) of soil organic carbon and total nitrogen in each dune were over 65% > which suggested
that they had obvious spatial autocorrelation. Calculated ranges of spatial autocorrelation for soil organic carbon and total nitrogen were 58.39 m
and 91.00 m (MD0), 28.59 m and 23.61 m (MD11) and 63.31 m and 61.05 m (MD20), respectively. The analysis from semivariance
calculated parameters and spatial distributed maps showed that the spatial heterogeneity of soil organic carbon and total nitrogen firstly increased
from MDO to MD11 then decreased from MD11 to MD20. Correlation analysis indicated that there were significantly positive correlations among
vegetation covers species richness and diversity index, soil organic carbon and total nitrogen ( p < 0.01). The analyzed results indicate that the
spatial distributions of soil organic carbon and total nitrogen are most strongly related the topography features and vegetation changes in sand
dune ecosystems prone to wind erosion. The accumulation and spatial haterogeniety of soil organic carbon and total nitrogen in the restoration of
dune degraded vegetation are greatly affected by vegetation restoration succession.

Key words: Horgin Sand Land; soil organic carbon and total nitrogen; geostatistics; spatial heterogeneity; vegetation succession
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Table 1 Statistical analysis of community characteristics in the processes of vegetation restoration

WA AT % Fw w5 % D) ZRECHD

MDO wK(57.2) 8 3.70+6.14a 0.69+0.31a 0.41+0.44a
72 I (43.9)

MD11 FRH(22.0) 14 25.91 +22.09b 0.46 + 0.26h 0.95+0.52b
7 (28.9)

MD20 FE#(16.60) 20 30.39 + 20.49¢ 0.41+0.17¢ 1.11+0.41¢

¥EH(10.10)

DFFS AN ELZEE: [ A NG F R R R IE R 22 72 53 (p <0.01); MDO: B H 0 a s, MDIL:HH 11 a

WBIP L, MD20: 3H 20 a FESIV L, T 1A

F2 HEWREIRERIIEANER. SRR EAFENFK IR IES TV

Table 2 Statistical characters of soil organic carbon, total nitrogen and topographical features in the processes of vegetation restoration

B B SFIMH bt 2E FeME FoKME TRFEM%  KSp  AAiFA
MDO 0.68a 0.36 0.19 1.75 52.94 0.31 IE&
AL g kg ™! MDI1 0.81b 0.38 0.08 1.95 47.39 0.13 IEF
MD20 1.29¢ 1.06 0.08 4.94 82.66 0.13 IE&
MDO 0.04a 0.02 0.02 0.11 43.90 0.07 XNHIEXR
A% /g kg ™! MDI11 0.05h 0.02 0.03 0.10 33.33 0.06 MHUER
MD20 0.08c¢ 0.05 0.03 0.24 66.67 0.00 CFIRIES
MDO 5.18a 1.40 1.85 6.97 27.04 0.18 IE&
HURE A 5 B /m MDI11 5.84a 2.16 1.45 8.72 36.89 0.21 IE&X
MD20 7.67b 1.63 4.83 10.30 21.22 0.07 IE&
MDO 8.52a 4.89 0.20 20.20 57.37 0.21 CFMHRIERS
Q) MDI1 14.19b 7.88 0.00 33.00 55.54 0.25 IEX
MD20 11.88¢ 7.84 0.00 32.50 65.96 0.53 FIMRIEZ

DI R PEFE S PN P BRI Z2 57 3 (p < 0.01); K-Spe FFEASK /R B B8 KoK i IR 46 (B
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Table 3 Semivariogram models and parameters of soil organic carbon, total nitrogen and topographical features in the processes of vegetation restoration

ek FfHh Y Co Co+ C CICCy+ € A/m RSS
MDO BRIR 0.07 0.21 0.68 58.39 0.00
HHU g kg ™! MDI1 Bk 0.01 0.20 0.97 28.59 0.01
MD20 BRIR 0.21 2.43 0.91 63.31 0.22
MDO BROR 0.05 0.34 0.85 91.00 0.01
R/gkg™! MD11 Bk 0.03 0.11 0.76 23.61 0.00
MD20 R 0.00 0.00 0.90 61.05 0.00
MDO BROIR 0.00 1.99 1.00 23.50 12.00
IURE AR 5 5 /m MDI11 BRIk 0.01 5.22 1.00 22.80 19.10
MD20 ERIR 0.00 2.70 1.00 22.20 14.20
MDO BROIR 0.51 1.14 0.56 32.00 0.25
WL/ MDI11 &k 51.22 51.22 0.00 45.43 6.52
MD20 BRIR 0.04 1.41 0.98 3.50 1.49

D Co: RETTZE; C: HilITE; Co+ C: EEH; C/(Cy+ € ZMEMKIE; A: HHLFE; RSS: 822 f
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