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Enrichment and Ecological Risk Assessment of Available Phosphorus in Farmland Soils by GIS Technology

—— A Case Study of Taining County in Fujian
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Abstract : Assessing enrichment characteristics and ecological risk of available phosphorus in farmland soils is of great significance for ratio—
nal fertilization and environmental protection. Here a case study was conducted in Taining County, a mountain—-hilly region in Northwest
Fujian Province, to investigate the enrichment level, ecological risk and spatial distribution of available phosphorus in different types of soil
under different land utilizations by using 1:50 000 land use—soil type database based on the field investigation data at 6069 sampling sites in
1982 and 2221 sampling sites in 2008, and by combining geographical information system with mathematic models. Available phosphorus of
farmland soils was enriched significantly in Taining from 1982 to 2008, with the average value being increased by 24.32 mg kg™ and the
mean annual growth rate of 0.87 mg-kg™. In general, the enrichment of available phosphorus in paddy soils was highest, with an average en—
richment rate of 1.93, while that in purplish soils was lowest, with an average enrichment rate of 1.14. However, the greatest enrichment rate
of available phosphorus was found in rainfed paddy field, with the enrichment rate of 2.08, whereas the lowest enrichment rate in vegetable
land, with the enrichment rate of 0.69. The 31.89% of the county’s total farmland soils had the ecological risk of phosphorus. These results
indicate the necessity to draw up proper fertilization regime according to the enrichment level and ecological risk of soil available phospho—
rus in different soil types and different land utilizations.
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Figure 3 Distribution of sampling points in farmland soil during different periods
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Table 1 Semivariance model and its parameters of available phosphorus in farmland soils in different years

A0y Year It Optimal model — H4:{H C, HEE CrC A5 Range/m e ZEL HEFERSS LAY C/(CtC)
1982 BE(EY Exponential model 0.16 1.16 2 340.00 0.36%* 0.05 13.41%
2008 EEUFRY Exponential model 0.08 0.67 2 160.00 0.51%* 0.01 11.43%

Note: **P<0.01.
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Table 2 Statistical characteristics of available phosphorus in farmland soil in different years
Y RS EUAS HhHb A7 % Soil available phosphorus
ya ear .
Number of sample e/IME Min/mg-kg™ M2 KM Max/mg-kg™  {H Mean/mg kg ApifEiZE SD/mg-keg” AR RECV/%

1982 6069 0.40 325.00 13.22 17.88 135.24
2008 2221 1.40 254.78 36.50 31.98 87.60
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Figure 4 Semivariograms of soil available phosphorus in 1982 and 2008
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Table 3 Area of enrichment levels of available phosphorus in farmland soil in different years
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1982 2008 1982 2008
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Figure 5 Spatial distribution and difference map of available phosphorus in farmland soil in different years
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Figure 6 Contents and enrichment rates of available phosphorus in farmland soil at different elevation
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Table 4 Contents and enrichment rates of available phosphorus in farmland soils of different soil groups

1982 A5t &5 5 Content of available

2008 4EA47 Ui £ 12 Content of available

+% FEAER phosphorus in 1982/mg-kg™ phosphorus in 2008/mg-kg™ CESS
Soil group No. of sample o o Enrichment rate
{H Mean FrifEZE SD 1 Mean rifEZE SD
£13% Red earths 365 14.18Aa 7.46 37.61Bb 12.30 1.65
I Yellow earths 6 13.36Aa 3.86 37.28Bb 15.38 1.79
JKFE 1 Paddy soils 2645 12.69Aa 6.75 37.19Bb 11.35 1.93
246+ Purplish soils 21 14.65Aa 4.81 31.30Bb 4.58 1.14

T 1T NI Z G R TR RS T8 NG 78 FoRiE P=0.01(P=0.05) 7K F-F) it k225

Note: Means followed by different capital (lowercase ) letters in each column are significantly different at P=0.01(P=0.05) level.
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Figure 7 Distribution map of available phosphorus enrichment

rates of farmland soils in Taining
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Table 5 Contents and enrichment rates of available phosphorus in farmland soils of different land use types

1982 4E A %W # & Content of available

2008 A %M 5 it Content of available

R I VIEN FEASK phosphorus in 1982/mg-kg™' phosphorus in 2008/mg-kg™ CESS
Land utilization No. of Sample — — Enrichment rate
PI{H Mean FrifEZ= SD YI{H Mean ifEZE SD
HEWE /K H Trrigated paddy 2918 12.88Aa 6.86 37.35Bb 11.47 1.90
HKH Rainfed paddy 15 10.92Aa 6.77 33.68Bb 11.85 2.08
. Dry land 98 13.26Aa 6.40 33.57Bb 10.10 1.53
S Vegetable land 6 14.61Aa 1.71 24.67Bb 1.77 0.69

T : Rl —A7 NI R BN AR S i CNE 58 ) 3R P=0.01(P=0.05) /KR BEMEZE R

Note: Means followed by different capital (lowercase ) letters in each column are significantly different at P=0.01(P=0.05) level.
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Table 6 Area of ecological risk zones of available phosphorus

enrichment of farmland soils in Taining
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TR — 315.61 294.16
itk 2 139.44 360.61 202.26
FNEL 1.97 66.53 179.01
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Figure 8 Ecological risk zoning map of available phosphorus

enrichment in farmland soils in Taining
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