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Tab. 1 Classification standard for soil available phosphorus (SAP) and soil available potassium (SAK) contents

(mg/kg) 1 Grade 1 2 Grade 2 3 Grade 3 4 Grade 4 5 Grade 5 6  Grade 6

SAP >40 20 ~40 10 ~20 5~10 3~5 <3
SAK >200 150 ~200 100 ~ 150 50 ~ 100 30 ~50 <30
2

Tab.2 Descriptive statistical results of SAP and SAK contents

Distributi Minimum/  Maximum/ Mean/ SD/
« kg™ Sampl _ _ - _ Kurtosis Sk CV/%
(mg = ke™) o iype P (el ) (mg e kg ') (mge kg ') (mge kgt) Uriosis Skewness ’
SAP 1gN 2589 0.03 236.13 13.15 21.57 2.75 -0.18 163.99
SAK IgN 2586 1.00 277.10 36.49 28.47 3.53 -0.11 78.02
2.2 C,/(C,+C)  <25% ; >75%
: 25% ~75% . 3 . Cy/(Cy +C)
66.68% 63.80% ; 12.03 12.10 km
3
Tab.3 The semi~variogram model of SAP and SAK contents and its parameters
Nugget Sill Nugget effect Range/
Optimized model Co C, +C Co/(Cy +C)% km
SAP Pentaspherical (Simple Kriging) 0.007 33 0.011 00 66. 68 12.03

SAK Gaussian (Ordinary Kriging) 0.309 68 0.485 38 63.80 12.10




2.3 Kiriging Kriging
2 N 1 50 000
N o 1 6
. NN 3 (10 ~20
mg * kg™") ; 2 6 (<30mg-kg™) 4
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— 1:500, 000 =;:;m 1:500, 000
1 2
Fig.1 The group of SAP contents Fig.2 The group of SAK contents
(MS) 0.002 7 ;
(RMSS)  0.981 ~1.013 « 4. 5
N Kriging 0
4

Tab.4 The validation data of models for SAP and SAK

- . Root mean square
Best model Mean prediction ~ Mean squared  Mean prediction q

L Mean SD standardized error
error prediction error SD
gap  Pentaspherical 0.007 8 18.67 19.06 0.000 3 0.981
(Simple Kriging)
SAK Gaussian ~0.005 3 25.31 28.35 ~0.017 0 1.013

(Ordinary Kriging)
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Spatial Variability of Soil Available Phosphorus and Soil Available
Potassium Contents in Agricultural Land in
Danzhou Hainan Province

ZENG Di' QI Zhiping® ZHOU Dan' WEI Zhiyuan® WANG Dengfeng® GAO Le* LIU Lei’

(1. Institute of Tropical Agriculture and Forestry Hainan University Danzhou Hainan 571737; 2. Tropical Crops Genetic Resources Institute
Chinese Academy of Tropical Agricultural Sciences Danzhou Hainan 571737; 3. Environment and Plant Protection Institute
Chinese Academy of Tropical Agricultural Sciences Haikou Hainan 571101; 4. Rubber Research Institute Chinese Academy

of Tropical Agricultural Sciences Danzhou Hainan 571737 China)

Abstract: Understanding the spatial variation and distribution pattern of soil available phosphorus ( SAP) and
soil available potassium ( SAK) contents is of great importance for sustainable development of agricultural land in
a region. The spatial variation of SAP and SAK contents in agricultural land in Danzhou Hainan was analyzed
by using geostatistics and geographic information system ( GIS) to provide information for preventing soil degra—
dation. There were 2 597 soil samples (0 —20 cm) collected from the agricultural land. The geostatistical char—
acteristics  spatial trend and range of the SAP and SAK contents were analyzed using the Geostatistical Analyst
ArcGIS 9.0. For all the soil samples collected the SAP content averaged 13.15 g » kg ™' generally moderate in
the soil with an coefficient of variation ( CV) being 163.99% . The spatial correlation distance ( range) of the
SAK content was 12.03 km and the proportion of the semi-variogram model ( C,/( C, + C) ) was 66.68% in—
dicating a high semi-variogram value in the SAK content. The SAK content was 36.49 g * kg ™' by average gen—
erally low in the soil and its CV was 78.02% . The spatial correlation distance of the SAK content was 12. 10
km and the proportion of the semi-variogram model was 63.80% indicating a moderate semi-variogram value.
These indicated that both the SAP and SAK contents had a moderate spatial correlation. The Kriging spatial in—
terpolation showed both the SAP and SAK contents had a spatial nested distribution. The SAP content varied
greatly with the Grade 3 of the SAP content being most widely distributed in the agricultural land higher in the
central north and central east and gradually lower in the north center south and central west of Danzhou while
the SAK content varied less than the SAP content and its Grade 5 was most widely distributed in the agricultural
land massively in the south east and north of Danzhou. This spatial distribution may be related with landform
geological conditions landuse land management etc.

Keywords: Agricultural land; soil available phosphorus; soil available potassium; spatial variability; Danzhou



