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12 187 hm? 17.88%
0~
Spearman 10° 53 711 hm’
79.34%
>10°
2 262 hm? 2.78%
1.2
1
1.1 2010 11 9 2011 2 3
4 351
115°01' ~ 115°51'E 26°03' ~ 26°42'N ( 1A) GPS
(ixﬁ 5
3215 km? 84 km 72 km 1 kg
21 DEM(
150 ~ 1 186 m ) 1:10 000 ( 1B)
155d 1522 mm DEM ArcGIS10.2
18.8 C 1926.5h 1.3
2010 11 9 2011 2 3
1997
1983 SL190-1996
42.3%"" (D
SHIRL
i RFEA
0 s 10 20
1 HREXFFHTIEESSHE R DEM
Fig. 1 Sampling sites of farmlands and DEM of study area
#z1 LTERMSE
Table 1 Classification of soil erosion
(t/(km*a)) <500 500 ~ 2 500 2500 ~ 5 000 5000 ~ 8 000 8 000 ~ 15 000 >15 000
1 2 3 4 5 6
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1.4 Spearman
3 )2 IBM SPSS Statistics 22
ArcGIS10.2
4334
ArcGIS10.2 GS+7.0
2
Spearman
( 2.1
) 4334 ( 2)
6.22 ~43.11 mg/kg
4 <200m 200~ 18.07 mg/kg 27.84%
400m 400 ~600m >600m 3
0~10° >10° 3
3
3 0~10cm 10~20cm 20~
30 cm 3 (35.20%)> (28.09%)>
[15,17) (28.02%)> (27.90%)> (25.96%)>
(25.78%)
F 2 HHTIEBWEAER ST
Table 2 Descriptive statistics of soil available phosphorus
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (%)
1 1996 6.95 36.90 18.45B 4.79 25.96 0.64
2 373 9.50 34.40 17.81C 4.99 28.02 0.93
3 366 7.80 37.90 16.33 D 421 25.78 0.78
4 426 7.80 32.90 16.92 D 4.72 27.90 0.86
5 209 6.40 43.11 19.83 A 6.98 35.20 0.72
6 964 7.00 37.70 18.23 BC 5.12 28.09 0.52
4334 6.22 43.11 18.07 5.03 27.84 0.73
P<0.01
2.2
30
oo O
2 3 20
0.919 o
A 10
(
P2 11.55% 0
0 15 30 45
S (km)
2 TIEBWHEHERHE
7.53 km Fig. 2 Isotropic semivariogram of soil available phosphorus
*3 TEAHBNEFERLSH
Table 3 Semivariance parameters of soil available phosphorus
(%) (km)
2.99 25.88 11.55 7.53 0.919 0.110
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2.3
Spearman ( 4 > >
(P<0.01)
[25-26]
> >
T4 FEIRMEETHIESN# S IWEZ Spearman X5
Table 4 Spearman correlations between soil available phosphorus and influential factors under different erosion degrees
1 0.066™" 0.049" 0.038 0.060" -0.072" 0.082"
2 —-0.148" -0.160" —-0.198" 0.189™ —-0.234" 0.250"
3 0.253™ 0.009 0.006 —0.043 —-0.076 0.096
4 -0.191™ 0.038 0.051 -0.075 0.058 0.049
5 0.021 -0.191" ~0.245™ 0.106 —0.043 0.063
6 -0.021 -0.015 —0.1117 -0.003 -0.022 0.101™
—0.042" —0.021 0.046™" 0.050™ 0.004 0.061"
* P<0.05 ok P<0.01
24
( 2
10.0 ~
( 3A) ( 3B) 20.0 mg/kg
A
\
5
ad
AT,
AP (mg/kg) (S
[ 1<10.0 JeHA =24
[110.0~15.0 LR el
I 15.0~20.0 W R
I 20.0~25.0 W R
5.0 R R
0 5 10 20 30 W 502

[ — km

B3 TIRAWMTESHEMLERGE

Fig. 3 Spatial distribution of soil available phosphorus (A) and soil erosion (B)

(3

2 19.83 mg/kg
(P<0.01)
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[27-28] 2.5
2.5.1
6
Spearman
17.96 ~
(5 P<0.00D) 18.72 mg/kg 800 m
F5 FRRMEBEETIEEUBIERESN 18.72 mg/kg 200 ~ 400 m
Table 5 Variance (;r;?elils;st g‘osggnazzlglfeb;se phosphorus under 17.96 mg /kg
F Sig.
2 699.557 21.903 0.000
106 687.251 (P<0.05 7)
#6 FRSRLMA MBI AT
Table 6 Descriptive statistics of soil available phosphorus under different elevation
(m) (mg/kg) (mg/kg) mg/kg) (mg/kg) (%)
<200 989 6.40 37.70 18.17 5.20 28.62
200 ~ 400 2143 6.50 43.11 17.96 5.12 28.51
400 ~ 600 965 6.22 36.70 18.12 4.62 25.50
>800 237 9.68 30.80 18.72 4.94 26.39
x71 AREFRMEETIRAENHESFMEREESTHRIEREFZE(%)
Table 7 Adjusted R” of regression analysis between soil available phosphorus and influential factors under different erosion degrees(%)
1 1.4 - 1.7 0.4" 0.6" 0.8
2 5.7 L1 527 43" 4.0" 47"
3 237 - - - - -
4 2,97 - - 1.6° 1.8 1.1
5 - 347 5.0 1.6° - -
6 1.97 - 1.0° - 0.8 1.0"
1.8 2.2 16" 1.2 - 0.4
* P<0.05 o P<0.01
2.5.2 Spearman
(P<0.05 7) 8
R 8 TRIKELIRE QR SR I
Table 8 Descriptive statistics of soil available phosphorus under different slopes
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (%)
935 6.41 43.11 18.24 5.43 29.77
0~10° 1958 6.50 40.30 18.12 4.94 27.26
>10< 1 441 6.22 36.74 17.94 4.85 27.03
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2.5.3
(17.30 mg/kg)
(P<0.05  7) ( 9
( 9 (18.93 mg/kg)
27.74%( ) 27.40%( )
x99 AREMLEBRERTIRE QHER LR ITHHFE
Table 9 Descriptive statistics of soil available phosphorus under different parent materials
(mgrkg) (mgrkg) (mg/kg) (mg/kg) (%)
1302 6.22 43.11 18.93 5.19 27.42
1561 6.41 41.70 18.13 5.03 27.74
1471 7.50 40.30 17.30 4.74 27.40
2.54 255 11
0~
10 cm 18.29 mg/kg
(P<0.05 7) 10 10 ~ 20 cm 18.16 mg/kg 20 ~30 cm
3 (18.39 mg/kg)> 17.48 mg/kg
(17.99 mg/kg)> (17.68 mg/kg)
26.40% ~ 28.62% 12
(28.62%) (26.40%) (18.47 mg/kg) (17.66 mg/kg)
(16.85 mg/kg) Spearman
(4
R 10 R LIE Bt T 18 A MR R HHE
Table 10 Descriptive statistics of soil available phosphorus under different soil textures
(mgrkg) (mgrkg) (mg/kg) (mg/kg) (%)
1361 6.40 41.70 17.99 5.06 28.62
874 7.10 37.70 17.68 4.75 26.40
2099 6.22 43.11 18.39 5.09 27.68
x 11 ARHEEE LRGSR S ITHFE
Table 11  Descriptive statistics of soil available phosphorus under different topsoil thickness
(cm) (mgrkg) (mgrkg) (mg/kg) (mg/kg) (%)
0~10 1920 6.22 43.11 18.29 5.04 27.56
10 ~20 1551 6.40 41.70 18.16 4.81 26.49
20~30 863 7.00 40.29 17.48 5.31 30.38
R 12 FREMER T IRE A R4S
Table 12 Descriptive statistics of soil available phosphorus under different landform types
(mgrkg) (mgrkg) (mg/kg) (mg/kg) (%)
237 8.42 28.80 16.85 4.52 26.82
1593 7.02 41.70 17.66 5.10 28.88
2504 6.22 43.11 18.47 4.98 26.96
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0.8% ~
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(1.7%)
(5.7%) (2.3%) (2.9%)
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3
3.1
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Spatial Distribution of Soil Available Phosphorus and Its Driving
Factors Under Different Erosion Degrees in South China

JIANG Yefeng'?, YE Yingcong’, GUO Xi'*", RAO Lei'?, LI Weifeng'?, SUN Kai'*

(1 Academy of Land Resource and Environment, Jiangxi Agricultural University, Nanchang 330045, China; 2 Key Laboratory
of Poyang Lake Watershed Agricultural Resources and Ecology of Jiangxi Province, Nanchang 330045, China)

Abstract: The spatial variation and the driving factors of soil available phosphorus (AP) of farmlands in Xinguo County
under different erosion levels were analyzed by using the methods of Spearman correlation analysis, regression analysis and
ordinary kriging combined with elevation, slope, parent material, soil texture, topsoil thickness and landform type. The results
showed that the average AP decreased first and then increased with the increase of soil erosion level. Significant differences were
found between AP under different soil erosion degrees (P<0.001), the coefficient of variation decreased in the order as extremely
intensive erosion (35.20%) > severe erosion (28.09%) > slight erosion (28.02%) > serious erosion (27.90%) > unobvious erosion
(25.96%) > moderate erosion (25.78%). In the case of unobvious erosion, parent material could explain 1.7% of spatial variability
of AP. In the cases of slight, moderate and serious erosion, elevation could explain 5.7%, 2.3% and 2.9% of spatial variability of
AP, respectively. In the case of the extremely intensive erosion, parent material could explain 5.0% of the spatial variability
characteristics of AP. In the case of severe erosion, elevation could explain 1.9% of the spatial variability characteristics of AP.
Thus, parent material and elevation are the main driving factors in controlling the spatial distribution of AP. The study results
could provide references for the rational use of farmlands and for soil and water conservation under different erosion degrees.

Key words: Different erosion degrees; Soil available phosphorus; Variation; Driving factors; Elevation; Parent material
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