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Organic Matter

Table 1 shows the statistical descriptors for the
distribution of organic matter at the surface and
at depth. The values obtained from the Kol-
mogorov-Smirnov test (D) are shown together
with the asymmetry and kurtosis coefficients
which show whether the distributions follow a
normal curve. The D statistic is higher than the
critical value indicated by this same test, and
the asymmetry and kurtosis tests are positive
and also higher than the critical values (Zar
1996): the distribution of organic matter, in the
upper and lower layers does not follow a nor-
mal distribution. As indicated by the asymme-
try coefficient, the distributions are diverted to
the right, which means that the mean value is
higher than the median. The reviewed literature
states that soils with organic matter contents of
greater than 2.6% have good nutrient storage
(Purdie 1998). A large percentage of soils in the
region have satisfactory levels of organic matter.

From Table 1, it can be deduced that the distri-
bution of organic matter at the surface is close
to being binormal, with some extreme values
(>12.0%), than normal. On the other hand, it

can be observed that the distribution of organic
matter with depth does not adjust to a normal
distribution but to a lognormal one.

Table 2 shows the results for the comparison of
mean values of paired up data on organic mat-
ter quantities at the surface and at depth. The
correlation between the organic matter at the
surface and at depth is significant (> = 0.266,
p<0.005). When comparing mean values, the
difference is significant, with the organic matter
content at the surface layers being much higher.

The percentage of organic matter present at the
surface was similar to that reported by Alonso
Martirena (1998) for forest soils in Navarra and
by McGrath and Zhang (2003) for meadow soils
in Ireland. Porta et al. (2003) mention values
ranging from 5 to 8% for meadow soils.

Only the distribution map for organic matter at
the surface has been generated (Figure 9) be-
cause the organic matter contents in the low-
er layers were close to 0 in most of the soils
sampled and therefore the resulting map would
not have been of any interest to the rest of the
study.

Figure 9. Map showing the spatial distribution of organic matter content in the surface layers.
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Clay fraction

Table 1 shows the statistical parameters, the D
statistic obtained from the Kolmogorov-Smirnov
test, and the asymmetry and kurtosis coefficients
relating to the clay contents in the upper and
lower layers of the soil profile. The D statistic is
higher than the critical value for comparison, and
the asymmetry coefficient is positive and high for
both the upper and lower layers of the soil profile
(Zar 1996). In contrast, the kurtosis coefficient is
lower than the critical value. The distributions of
clay do not adjust to normality, either at the sur-
face or in the lower layers.

Neither of the clay distributions —in the upper and
lower layers- follows a normal distribution, though
they do present certain resemblances to one.

Table 2 shows the results obtained after compar-
ing mean values of paired up data for clay con-
tents in the surface and lower layers. It can be
observed that the correlation between the two

20000.00

Meters
20000.00

contents is high (r* = 0.508, p<0.005) and that
there is no significant difference between them.
The clay content at the surface is similar to that
in the lower layers.

The clay content in the upper layers (Figure 10a
and 10b) is higher than in the lower ones in
some areas, but generally quite similar. The clay
content at depth is similar to that at the surface,
though more extreme values may be observed
in some areas.

Numerous authors have reported variations in
soil pH, soil salinity, cationic exchange capacity,
and the availability of other micronutrients, etc.
(Wollenhaupt et al. 1994; Hani 1996; Derome
and Lindroos 1998; Koptsik et al. 1998; Rusell
and Alberti 1998; Vasu et al. 1998; Reimann et
al. 2000; Lukina and Nikonov 2001; Lin 2002;
Dai et al. 2004). Variations in the parameters
analyzed could therefore also be expected to
produce variations in these other parameters.

Figure 10. Map of the spatial distribution of clay fraction content in the

surface (a) and lower layers (b).
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4. Conclusions

In this study, geostatistical methods were used
to reveal the spatial variability of certain soil
properties. Half of the samples studied did not
contain CaCO,, while in the others, the percent-
age of CaCO, varied considerably, reaching
percentages as high as 65% in the surface lay-
ers. Two distinct areas could be differentiated:
one acidic and one basic. The clay content
in the surface layers was similar to that in the
deeper ones. Finally, the organic matter levels
in the surface layers presented an average con-
tent of 3.9%, with a range of from 0.3 to 17.5%.
The greatest variations were determined by soil
type, parent material composition, and vegeta-
tion type.

This study has shown that the degree of un-
certainty related to spatial distribution can be
reduced by improving information relating to
field variability and using classical statistics
tools and geostatistical procedures adjusted
to the variability patterns. Mapping the spatial
distribution of pH, carbonates, organic matter,
and clay fractions in soils through geostatistical
studies and the use of GIS should facilitate and
help to improve our understanding of the state
of the soil properties analyzed and be espe-
cially useful for environmental soil management
plans. These contour maps of soil property vari-
ability could be used to improve future sampling
designs, but their quality would need to be ex-
amined in greater detail for local management
decisions.
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