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Spatial Variability of Soil Available Phosphorus and Environmental
Risk Analysis of Soil Phosphorus in Pinggu County of Beijing
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Abstract: [Objective] The objective of this study was to explore the spatial distribution of soil available phosphorus, and to
provide a firm foundation for scientific formulated fertilizer and identify key regions for controlling agricultural non-point
phosphorus pollution. [Method] One thousand and fifty eight soil samples were collected from Pinggu County of Beijing and
analyzed for contents of available phosphorus in topsoil (0-20 cm) and subsoil (20-40 c¢cm), respectively. The general statistics and
geostatistics methods were used to analyze the data. [Result] The coefficients of variation of topsoil and subsoil were 1.15 and 1.29,
respectively, which belonged to the strong degree of variability. The mean values of available phosphorus in topsoil and subsoil were
32.80 mg'kg” and 9.74 mg-kg™, respectively, and the topsoil content was great than that of subsoil. The ranges of topsoil and subsoil
available phosphorus were 14.6 km and 15.8 km, respectively. The spatial distribution of available phosphorus contents was in the
order of low mountainous areas >>plain areas >mountainous area, which was mainly affected by the elevation, land use types, and
fertilizers application amount. The spatial distribution of subsoil phosphorus was similar with the topsoil, but its content was far
lower than that in surface soil. The areas with 70%-90% probability which topsoil available phosphorus content exceeded the critical
value (60 mgkg™") was 1.9% of the whole areas, where mainly distributed in the north-western low mountainous areas of Pinggu

County. The areas with <20% probability of topsoil available phosphorus exceeding 60 mg-kg"' was 70.1% of the whole areas,
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where widely lied in north-eastern mountainous areas, eastern low mountainous areas and middle, south-western plain areas.

[ Conclusion] Soil phosphorus in the orchard, vegetable and field land has different degrees of accumulations. Organic manure and

fertilizer application are main reasons resulting in higher soil available phosphorus contents in Pinggu County. The middle area of

Dahuashan and the south-eastern area of Liujiadian town are the key regions for controlling agricultural non-point phosphorus

pollution source.

Key words: soil available phosphorus; spatial variability; environmental risk analysis
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Table 1 The descriptive statistics of soil available phosphorus contents in Pinggu County (mg-kg™)

SRR B L AT g P e D Bl +hrE 7 w/MA YN A R
Layers Sample points Type of distribution Skewness Kurtosis Mean+SD Min. Max. Cv
0~20cm 1058 {7 None -0.68 1.80 32.80+37.77 0.02 328.59 1.15
20~40cm 1058 IgN 0.09 1.36 9.74£12.58 0.23 107.76 1.29
1gN X EOE A . D i R B R A AR 4T IO 1gN is lognormal distribution. " Skewness and Kurtosis are all Log values
F2 FTAERXRTIEBYHAIESERLKIRE
Table 2 The semivariogram models of soil available phosphorus contents in Pinggu County
JZIR Layers HLRI KT Model Co Sill Co/Sill A5 £ Range (km) R
0~20 cm &% Exponential 0.82 1.64 0.50 14.6 0.96
20~40 cm ERIR Spherical 70.9 181.9 0.39 15.8 0.95
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(25 B S P BRI B IR A X ik
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L2 1 e i | o O (A T R O ey N TSN S S (I
FKIE 2 IR P 8 U VB P G I — /N o0 X 3,
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Table 3 The areas and the percentage of topsoil and subsoil available phosphorus of different grades in Pinggu County

SRR SARAE D Classification standards (mg-kg™")
Layers VIZ V4 VL 1% 1§74 1%
<10 10~20 20~40 40~60 60~80 >80
0~20 cm A Area (kmz) 34.45 327.29 342.50 141.26 64.62 39.99
FL 48] Percentage(%) 3.63 34.45 36.05 14.87 6.80 421
20~40cm  [HiF! Area (km?) 576.42 312.34 61.35 0 0 0
EL43] Percentage(%) 60.7 329 6.5 0 0 0

D 2 M A [ 5 YRR A T A R R 1 43 b

! There were based on the classification standards of soil available phosphorus contents of Pinggu County in the second soil survey of China



1294 i & B} 42 %

Qe

"' a. AP mgkg' (0~20 cm)
1 o~10 20~40 I 60~80
10~20 B 40~60 N >80

b. AP mgkg' (20~40 cm)
1 0~10 20~40 [ 60~80
10~20 BN 40~60 =80

3 FARHMBEMIHELEAYUHMEENTHENHE
Fig. 3 Contour maps of soil available phosphorus contents in topsoil (0-20 cm) and subsoil (20-40 cm) in Pinggu County
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BEBEAFAE 1566.63 kgthm™ BL b, SRR B &L
%, P 1572.51 kghm?, o 70%1 8 BAL BN
H1E 1044.57 kghn? UAEo MXFT S, K HALIEiE
e, F41030.09 kgthm?, b 75%3H Bk IE#
NEAE 515.61~1 546.84 kg'hm™, Hpd. SEHbATKH

3 BRI 5 20k A A PURFEIE R BEE (P,0s)
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SR ] S b PR A B o, 40 K Pt R 11 7 R
6 1%, AT, A HUIERIAR AL At P AL P AR X
S Tl RS B2 A A R 1 R R
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Table 4 Statistical results of topsoil available phosphorus contents and fertilizer application amount under different land-use types

in Pinggu County
TR 7 5 B AR T A AL e >k B AHUIEFILIE K5 3 (P,Os)
Land-use types Sample points  Mean value of available phosphorus ~ Organic manure Fertilizer P,05 come from organic manure and
(mg'kg™) (thm™) (kg-hm?) fertilizer (kg-hm)
K Orchard 569 4034 a 20.11 1852.44 194.27
SEHb Vegetable land 121 4371 a 16.91 1572.51 163.50
KHI Field 360 17.72b 2.00 1030.09 26.83

D B TE 2005 4F 9 JIXPAS K IO T e LR 7 20, AR RIS . NE R A T S U A B V49 SR

DThe data was obtained from investigations and statistics of the land use, farming practices and fertilization in the Pinggu soil sampling areas in September,

2005
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Table 5 Probability of topsoil available P exceeding 60 mg-kg™ in Pinggu County

MR Probability

<20% 20%~40% 40%~60% 60%~70% 70%~80% 80%~90%
[ Area (km®) 665.99 178.29 63.34 87.88 13.18 4.78
FG49] Percentage(%) 70.10 18.77 6.67 9.25 1.39 0.50
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4 FARHMELEAWHMASRBIIEFRE (60 mgkg)
IR
Fig. 4 Probability map of topsoil available P exceeding 60
mg-kg™! in Pinggu County
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