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4- Biosphere
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3- Soil Organic Carbon (SOC)
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2- Semivariogram
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Figure 1- Geographical location of Aligodarz watershed and sampling points
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1- Best Linear Unbiased Estimation
2- Cross Validation
3- Residual Sum of Square
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Figure 2- Histograms of Soil Organic Carbon (SOC) and square- root transformed SOC in the Aligodarz watershed
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Figure 3- Probability-probability plots of Soil Organic Carbon (SOC) and square- root transformed SOC in the Aligodarz
watershed
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Table 1- Shape parameters of probability distributions and significance level of Kolomogrov-Smirnov test (K-S p) of the SOC

data
N e "*"‘5 K-Sp
Skewness Kurtosis
o3l ggacre 0.99 2.03 0.002
Total data
o b sloadld 0.12 0.63 0.057

Transformed data
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Table 2- Standard deviation (SD), coefficient of variation (CV) and some basic statistical parameters of SOC data

T e e S e N e
Variable Median Geometric mean Arithmetic mean SD CV (%) Minimum Maximum
SOC (%) 0.77 0.73 0.81 0.36 44.49 0.08 2.39
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Table 3- Parameters of semi-variance fitted to the measured soil organic carbon data

JUESH Joe Slazkd 31 b

AU aols

Variable Model Nugget effect  Sill Range (km)  Nugget effect/Sill (%)
“5”_5 0.090 0.181 27.15 49.7 0.685 1.14x10°
Spherical
£ e ial 0.058 0.133 6.80 43.6 0.888 4.09x10™
SOC (%) xpongntla
- 0.092 0.144 11.39 63.8 0.670 0.0111
Linear
8 0.102 0.205 26.71 49.7 0.530 1.70x10°
Gaussian

T'Residual sum of square
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Figure 4- Exponential semivariogram of soil organic carbon
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Figure 5- Spatial distribution map of soil organic carbon (SOC) in Aligodarz watershed
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Table 4- Correlation coefficients among soil organic carbon (SOC), altitude, and slope percent

)M...” sOC &w)‘ Lo ad 5 243
Variable Altitude Slope percent
SOC 1 -0.265" -0.217**
el 1 0.942°

Altitude
G o yd 1

Slope percent

™ Significant at the 0.01 level

IeY g 3l gee *7
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Table 5- Variance analysis of soil organic carbon in pasture, irrigated land and dry farmland
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Source of changes Degree of freedom Sum of squares Mean of squares
w8 2 1.70 0.85 6.94™ 0.001
Land use
ks 203 24.90 0.12
error
S 205 26.60
total

™ Significant at the 0.01 level

s

dopd ) gdaw 3 I e

LY Yo sre g 53 wwind 9031 31 03Wiwl b 038 9 (o (o8 (@ p0 (639515 A oy S JT 958 Il (Sl A liio —F Jou>
Table 6- Comparison of the mean values of soil organic carbon in pasture, irrigated land and dry farmland by using Fisher’s
test at the significance level of 0.01
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Variable Irrigated farming Dry farming Pasture
0, 2 T .
(%) S 0 0.937° 0.811° 0.603°

Soil organic carbon
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Numbers followed by the different letters are significantly different.
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Introduction: Soil organic carbon (SOC) has great impacts on soil properties, soil productivity, food security, land
degradation and global warming. Similar to other soil properties, SOC has a strong spatial heterogeneity as a result of
dynamic interactions between parent material, climate and geological history, at both regional and continental scales.
However, landscape attributes including slope, aspect, altitude, and land use types are dominant factors influencing on SOC
in areas with the same parent materials and climate regime. Understanding and identifying the spatial and temporal
distribution of SOC is essential to evaluate soil quality, agricultural management, watershed modeling and soil carbon
sequestration budgets. Therefore, the objectives of this study was to estimate soil organic carbon content in the Aligodarz
watershed, and to investigate the effects of altitude, slope, and land use type on SOC.

Materials and Methods: The research was carried out in the Aligodraz watershed in Lorestan province of Iran. The
study area is located between latitudes N 33° 10'51.72"to N 33° 34'28.22" and longitudes E 49° 27'17.99"to E 49° 58'
40.84" 14 that covers an area of 1078.9 km?. It has an altitude between 1866.3 and 3200 m above sea-level. The primary land
uses within the watershed include pasture, dryland and irrigated farming. In this study, soil samples were randomly collected
from 206 sites at depth of 0— 15 cm during June and August 2003. The mean distance between samples was about 5 km. Soil
samples were air-dried in the shade for about 7 days and then passed through a 0.25 mm prior to determination of SOC. Soil
organic carbon content was determined in triplicate for each sample using the Walkey-Black method. Basic statistical
analyses for frequency distribution, normality tests, Pearson's correlation and analysis of variance were conducted using
SPSS (version 18.0). Calculation of experimental variograms and modeling of spatial distribution of SOC were carried out
with the geostatistical software GS™ (version 5. 1). Maps were generated by using ILWIS (version 3.3) GIS software.

Results and Discussion: The results revealed that the raw SOC data have a long tail towards higher
concentrations, whereas that squareroot transformed data can be satisfactorily modelled by a normal distribution.
The probability distribution of SOC appeared to be positively skewed and have a positive kurtosis. The square
root transformed data showed small skewness and kurtosis, and passed the K-S normality test at a significance
level of higher than 0.05. Therefore, the square root transformed data of SOC was used for analyses. The SOC
concentration varied from 0.08 to 2.39%, with an arithmetic mean of 0.81% and geometric mean of 0.73%. The
coefficient of variation (CV), as an index of overall variability of SOC, was 44.49%. According to the
classification system presented by Nielson and Bouma (1985), a variable is moderately varying if the CV is
between 10% and 100%. Therefore, the content of SOC in the Aligodarz watershed can be considered to be in
moderate variability. The experimental variogram of SOC was fitted by an exponential model. The values of the
range, nugget, sill, and nugget/sill ratio of the best-fitted model were 6.80 km, 0.058, 0.133, and 43.6%,
respectively. The positive nugget value can be explained by sampling error, short range variability, and
unexplained and inherent variability. The nugget/sill ratio of 43.6% showed a moderate spatial dependence of
SOC in the study area. The parameters of the exponential smivariogram model were used for kriging method to
produce a spatial distribution map of SOC in the study area. The interpolated values ranged between 0.30 and
1.40%. Southern and central parts of this study area have the highest SOC concentrations, while the northern
parts have the lowest concentrations of SOC. Kriging results also showed that the major parts of the Aligodarz
watershed (about 87%) have statistically SOC content less than 1%. Lower SOC concentrations were associated
with high altitude (r = —0.265). The results of Pearson correlation analysis showed that soil organic carbon
content has a significantly negative correlatiton with slope gradient (r = —0.217"). The results also indicated that
the SOC content was variable for the different land use types. The irrigated lands had the highest SOC
concentrations, while the pasture lands had the lowest SOC values.

Conclusion: The square-root transformed data of SOC in Aligodarz watershed of Lorestan province, Iran,
followed a normal distribution, with an arithmetic mean of 0.81%, and geometric mean of 0.73%. The
coefficient of variation and nugget/sill ratio revealed a moderate spatial dependence of SOC in the study area.
The results indicated that the major parts of the Aligodarz watershed have SOC content less than 1%. The land
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use type had a significant effect on the spatial variability of SOC and that lower SOC concentrations were
associated with higher altitude and slope gradients. The irrigated and pasture lands had the highest and lowest
SOC concentrations, respectively.
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