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Fig. 1. Isotropic semivariograms for (A) cone index (5-10 cm depth), (B) cone index at (20-
25 cm), (C) bulk density, (D) moisture content, (E) percentage sand, and (F) percentage
clay.
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Increasingly been utilized by solil scientists
and agricultural engineers In recent years
(Webster and Oliver, 2001). In this paper,
geostatistical procedures were used to
quantify spatial variability for cone index
(Cl), soil bulk density (?,) moisture content L L
(6,), and percentages of sand and clay.

between Cl and 0, at both depths as well
as among other soil parameters.

Spatial variability of soil physical
properties could be due to pedologic soll
forming factors or may be caused by
factors such as vegetation, previous
farming practices and weather
conditions.

dependency for CI at both depths, and sand content (9-17%). The structural percentages sand and clay.
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Kriged Contour Maps
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Contour maps of the individual soil attributes were generated by point kriging
(Figs. 2A to 2F). The spatial distribution of ?, probably follows the topographical
feature of the field (Fig. 2D) where the land gradually slopes from NW to SE at
approximately 2-3%. However, comparison of areas relatively high in water
content to areas high in clay content generally shows the expected relationship.

Kriged contour maps indicated that soils with high ?, were found in the NW part
of the field extending mainly from NW to SE (Fig 2. C). However, the Cl at 5-10
cm depth map shows a different scenario where higher values of Cl (2-2.5 MPa)
are on the eastern half of the field and low values of CI (1 -1.5 MPa) are located on
the western half.

Correlation Among Solil Properties

Soil properties with strong and moderate spatial dependence were correlated
with each other. The ?, was positively related to clay content (r = 0.58, P < 0.01)
and negatively correlated with sand content (r =-0.68, P <0.01) in the soil samples
(Fig. 3). The basis of the positive relationship between ? and clay content is direct;
that is, higher ?, values are associated with finer rather that courser textured soil.
In addition, a positive correlation described the relationship between ?, and Cl (r =
0.57, P< 0.01) at depth of 5-10 cm (Fig. 4). It would be expected that ?, and CI
would Increase simultaneously; however, weaker correlations were detected
among other soil physical parameters at both levels of soil depth.

Exponential model (Co =0.01000; Co + C =4.47100; Ao = 14.30; r2 = 0.867;

Exponential model (Co =5.14000; Co + C = 30.09000; Ao =53.20; r2 = 0.973; RSS = 0.238)

RSS =5.20)

ODbjectives

e Examine the field-scale spatial
variability of ClI, ?,, 0, and particle size
distribution data using geostatitical
methods.

Fig. 2. Kriged contour maps for (A) cone index (5-10 cm depth), (B) cone index at (20-25
cm), (C) bulk density, (D) moisture content, (E) percentage sand, and (F) percentage clay.
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spatial maps. Prior to applying geostatsitical procedures, each




