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Figure 1. Location of the study area in Iran and Kohgilouye Province along with the sampling points.
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Table 1. Statistical description of the soil fertility parameters in three different land uses.

Ol el o ) s Ol ) B g
Ggpad =Gy Ssls SRS SN e . S ol oSl e
Kolmogoroph- Kurtosis ~ Skewness 7 % Maximum Minimum  Average ) Variable
- - (6\% Unit
Smironoph index
@S2 K (Dense Forest (n=34))
ol
0.018 -1.32 0.38 17.64 0.06 0.45 0.26 0.34 % ?
Total N
SAd
0.20 -0.21 0.02 8.28 222 31.10 21.81 26.80 mg/kg
Avail. P
-
0.20 -0.79 0.12 0.12 94.40 955.87 623.97 782.50  mg/kg ’
Exch. K
ol
0.20 -0.61 -0.22 15.62 13.14 108.54 57 85.76 mg/kg
Avail. Fe
0.21 0.48 0.58 28.12 6.73 42.52 10.50 23.95 mg/kg
Avail. Mn
S
0.05 1.55 1.05 30.30 0.31 1.91 0.56 0.99 mg/kg
Avail. Zn
0.10 -1.24 0.11 29.29 0.46 2.42 0.90 1.57 mg/kg o
Avail. Cu
sdiy 55 Ko (Degraded Forest (n=34))
ol
0.20 -0.43 0.04 29.41 0.05 0.34 0.09 0.17 % ?
Total N
SAd
0.20 -0.97 -0.03 8.73 2.51 33.19 24.17 28.75 mg/kg
Avail. P
-
0.002 8.83 2.41 1299 8531 1015 524.40 65638  mg/kg ’
Exch. K
ol
0.21 -0.11 0.35 23.07 8.87 62 25 38.44 mg/kg
Avail. Fe
0.20 -0.76 0.09 24.10 3.17 19 7.51 13.15 mg/kg 7
Avail. Mn
[CE5)
0.20 -0.57 0.33 17.14 0.12 0.94 0.48 0.71 mg/kg
Avail. Zn
0.20 -0.32 -0.61 36.95 0.51 2.14 0.16 1.38 mg/kg o
Avail. Cu
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Continue Table 1.
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Kolmogoroph- Kurtosis ~ Skewness - ) Maximum Minimum  Average i Variable
. - Cv SD Unit
Smironoph index
> o)l Rainfed (n=34))
<l
0.19 0.31 0.33 50 0.04 0.18 0.02 0.08 %
Total N
0.16 2.41 -0.82 7.80 221 33.11 21.28 28.19 mg/kg s
Avail. P
-
0.01 -1.05 -0.52 9.82 63.91 743.46 524.40 650.15  mgkg :
Exch. K
ol
0.20 -0.42 -0.34 30.01 8.90 45.80 10.50 29.65 mg/kg
Avail. Fe
0.21 -0.21 0.32 30.73 3.47 19.52 5 11.29 mg/kg -
Avail. Mn
S
0.20 -0.04 0.39 15.94 0.11 0.96 0.51 0.69 mg/kg
Avail. Zn
0.20 -0.58 0.24 38.58 0.71 3.56 0.76 1.84 mg/kg o
Avail. Cu
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Figure 2. Experimental semi-variograms for selected soil properties.
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Table 2. Variogram parameters and estimation error index for studied soil properties.

MSE jasls e Saes oS (A 33) g (gladad I bl am gaakas S (o) aels JEtS

MSE Index Spatial class Relative nugget effect (%) Sill Nugget Range (m) Variable
0.24 (Strong) s 5 5.55 0.017 0.001 697.0 ND O35 50
1.02 (Moderate) laws 520 43.54 3.98 3.07 58172 P) o
0.98 (Moderate) laws 52 64.28 0.005 0.009 329.0 n) s,
0.99 (Strong) s 5 1.31 0.075 0.001 84.7 (Cu)
1.78 (Strong) (¢ 55 6.22 10.69 0.71 82.7 (Fe) ;al
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Abstract

Background and Objectives: In recent decades, site-specific management (SSM) has been
specifically considered to achieve to increased input efficiency, improved economic margins of
crop production and reduced environmental risks. Short-scale spatial variability of soil
properties caused more necessity of SSM techniques. Natural variability of soil results from
complex interactions between geology, topography and climatic factors, as well as land use
change and land management strategies. Deforesting and vast land use changes are considered
as the important land management strategies that have been extensively used in recent decades.
Therefore, determining the effects of land use change on soil properties in conjunction with
local environmental conditions and on the spatial variability of soil properties may drastically
help the land use planners. Therefore, the present study was done aimed to explore the effects of
oak trees deforesting in Shah-Mokhtar region in Yasouj and land use changes to dry farming on
the spatial variability of nutritional elements using geostatistical techniques.

Materials and Methods: The present study was conducted in a Shah-Mokhtar, north and
northwest of Yasouj, in Kohgiluyeh Province, southern Iran. Spatial variability of seven soil
fertility properties, including N, P, K, Fe, Cu, Zn and Mn concentration in soil, were examined
in three land uses, including dense forest, degraded (semi-dense) forest and rain-fed lands. A
total of 100 surface (0-30 cm) soil samples were collected and analyzed for the nutritional
elements after preparing in the laboratory. Data were analyzed statistically and their normal
distribution pattern was examined using the Kolmogrov-Smirnov test. In the geostatistical
analyses step, the spatial structure of studied variables was analyzed by fitting the suitable
authorized models on calculated experimental semi-variograms. The concentration of studied
elements was interpolated using ordinary kriging (OK) and inverse distance weighting (IDW)
estimators and finally, the spatial distribution map of each soil nutrient was prepared using
ArcGIS 10.3.

Results: The results showed that the highest mean soil concentration of almost all of selected
nutrients belonged to the dense forest lands and due to the land use changes to the degraded
forest and then dry farming, average values of selected elements significantly decreased. Among
the studied properties, soil N concentration with an average of 0.34%, 0.17% and 0.08% in
dense forest, degraded forest and rain-fed soil samples, had the most decrease caused by
deforesting. Semi-variogram analyses showed that spherical model had the best performance.
For interpolating the soil K and Mn concentration, IDW method and for other studied elements,
OK method was efficiently used. The spatial correlation class was strong for N, Cu and Fe;
whereas a moderate class was calculated for soil P and Zn concentration. The spatial
distribution maps of selected nutrients revealed that the dense forest and dry farming soils had
the highest and lowest contents of soil nutritional elements.
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Conclusion: According to the findings of the present study, it can be stated that degradation
of oak forest may lead to the significant decrease of soil nutritional elements, specifically soil
N concentration as one of the main soil fertility quality indicator. Therefore, it seems that not
only the significant soil quality decline but also the extensive degradation of whole ecosystem
and unfavorable climatic consequences will be the unavoidable results of deforesting in
Shah-Mokhtar region.

Keywords: Deforesting, Land use planning, Soil nutrients, Spatial variability
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