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Table 1- Statistics description of soil parameters in study area

; . o gl o gl et . . . -
SR i 2y "y o Oyt Sl BEIKES Al Nl
Variable Unit o ’} Standard  Coefficient Maximum  Minimum Median  Mean
Skewness Kurtosis B -
deviation  of variance
Sand . (%) 0.579 0.205 11.500 132.3 62 6 37  35.980
Silt el (%) 0.449 0.216 7.344 53.9 54 22 374  38.760
Clay ) (%) 0.803 0.396 13.210 174.6 58 3 22  25.022
Pb sl ogass iy (Mg M) 1.143 0.164 0.359 25.7 2.11 0.800 1.330  1.390
Porosity Jxlss - -1.143 -0.164 0.135 28.7 0.71 0.211 0.463 0.470
0.C Jiops (%) -0.043 0.825 0.743 58.9 3.98 0.214 1.020 1.260
T oS POC mac
o (g kg™ -0.271 0.901 0.685 87.1 2.33 0.004 0.630 0.750
R JPUIES
POC mic 1
o (gkg™) 1.224 0.819 0.111 53.3 0.59 0.030 0.190 0.200
poc mac/mic
chp sl Jes 0.709 0.591 1.011 47.1 15.91 0.071 2.050 2.140
PR
MWD
Sl b Sjs (ke (mm) 1.188 0.361 0.801 87.3 3.69 0.125 0.580 0.711
1S
MacPore 3 3
e (cm® cm™) -0.661 0.568 0.004 56.2 0.18 0 0.007 0.008
B gy s
A? . - 0.585 0.224 0.055 525 0.24 0.021 0.090 0.106
il bl
AWC -
B Lo (cm® cm™) 9.393 0.273 0.020 19.3 021 0.100 0.100 0.105
ooy BB
RWC —
s s (cm® cm™) -0.029 -0.737 0.095 12.1 0.99 0.590 0.813 0.791
Sl e
Fpe S Qeff (cm® cm’®) -0.377 0.531 0.056 47.1 0.25 0.011 0.112 0.119
S 23l S (cm™) -0.321 0.733 0.021 50.2 0.09 0.011 0.039 0.041
sy EC (ds m'l) 0.161 0.801 0.169 60.3 0.71 0.211 0.250 0.280
a0 pH - 0.262 -1.050 0.256 0.066 0.794 6.830 7.540 7.460
o3ers N (%) -0.714 0.689 0.709 84.9 291 0.100 0.660 0.835
b P (mgkg™) -0.832 0.543 30.221 58.1 118 8770 48300 51.781
el Fe (%) 0.172 0.546 2.321 36.3 12.11 2.040 6.210 6.430
35 Mn (mgkg™) -0.031 0.835 10.181 26.7 62.18 19.700 35500 38.120
<3, 2N (mgkg™) -0.167 0.833 15.810 55.6 68.11 6.300 26.402  28.390
aaredls Cd (mgkg™) 18.911 0.492 0.036 83.7 0.29 0.007 0.029 0.043
< PD (mgkg™) -1.077 0.305 0.162 45.7 0.69 0.100 0.320  0.350
o Cu (mgkg™) -0.988 0.585 58.4 232.00 23.010 88.001  99.920
s Co (mgkg™) -0.588 -0.606 27.6 9.09 2.001 6.600 6.220
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Table 3- Average comparisons of soil properties in different land uses

Kind of land use (5,5 g9

. : o cwss . Curd &5 yo Ot &y
Properties 539 e ._»!9 2% Irrigated w2 WS Weak Good range
Unit rchard area Dry farming rangeland land
Sand o0 %) 213¢c°  29.200b 41.200a 44.700a 43.400a
Silt s (%) 37.0ab 35.500b 40.600a 39.500ab 40.900a
Clay ., (%) 41.60a 34.800b 17.500c 15.600c 15.300c
Pb s yalls ogass 39 (mg m?) 0.97d 1.130c 1.750a 1.770a 1.310b
Porosity s - 0.63a 0.570b 0.330d 0.330d 0.500c
0.6 Jl s %) 2.452 1.850b 0.440d 0.530d 1.040¢
cuiyp 415 T 1,5 POC mac (Gkg?) 1.80a 0.820b 0.100¢ 0.230¢ 0.760b
4, i s POC mic (kg?) 0.15b 0.270a 0.120b 0.160b 0.300a
0y 4 < wlus I 8 pOC mac/mic - 12.4a 3.350b 0.890d 1.480d 2.580c
o Gl a5 559 (nSile MWD (mm) 2.20a 1.100b 0.170c 0.410d 0.640c
ey g 9 Jb MacPore (cm®cm®) 0.01c 0.011a 0.008abc 0.005¢ 0.009ab
o cud b AC - 0.10b 0.200a 0.080bc 0.058c 0.080bc
s W TAWC (cm® em®) 0.11b 0.122a 0.087¢ 0.097¢ 0.102bc
&l o s RWC (cm® cm’®) 0.82ab 0.640c 0.830ab 0.880a 0.809b
5 s Deff (cm®cm®) 0.08c 0.190a 0.093c 0.091c 0.015b
S5 adls S (cm™) 0.05b 0.078a 0.031cd 0.025d 0.039c
s EC (ds m?) 7.05b 7.570a 7.600a 7.520a 7.540a
a0l PH - 0.62a 0.280b 0.0210c 0.210c 0.220c
Siars N (%) 1.65a 1.740a 0.650b 0.260c 0.350c
yiud P (mgkg™) 71.3b 92.200a 16.300e 35.480d 45.500c
ool Fe (%) 9.91a 7.010b 3.405e 5.320d 6.380c
3% Mn (mgkg™) 38.9b 33.300c 55.400a 30.200d 32.700a
45y 2N (mgkg™) 3190  53.050a 27.010c 14.110d 15.790d
paadls Cd (mgkg™) 0.02d 0.057b 0.079a 0.027cd 0.035¢c
e PD (mgkg™) 0c 0c 0c 0.130b 0.210a
o CU (mgkg™) 139b 216 a 70.900 ¢ 46.100d 76.400 ¢
ais Co (mgkg™) 7.910a 3.490d 5.490 ¢ 6.850 b 6.930 b

38l 0105 gaws 13 )lasine gl e &y Sy o By g I sime glis d52g ple prie &y Lind) y 3 Sy By
* the same letter in each row showed that there are not significantly different (P<0.05) and the diffetent letters showed that there are
significantly differents
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TR RN

(PC) Lol aidio sC 2329 0%3)] (%) oro2s
Eigenvalue  cumulative Eigen

value (%)
PC1 0.007 505.3 87.5
PC2 0.027 335.5 93.3
PC3 0.039 156.6 96.0
PC4 0.051 93.2 97.6
PC5 0.058 74.0 98.9
PC6 0.073 46.7 99.9
PC7 0.164 9.2 99.9
PC8 0.435 1.3 99.9
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Table 5- Eigen value for selected parameters in PCA

ol glaadlze
w Jol 4l Az adlze Az e addie Ao Az
Variable spcf P93 pow el ey el el i
PC2 PC3 PC4 PC5 PC6 PC7 PC8
Sand (5 -0.100 -0.620 0.176  -0.477 0124 0.177 0.517
Silt el -0.029 -0.053  -0.051 -0.081  0.797 0.535
Clay ., 0.129 0.086 0.680 0.085 0.379 -0.106 0.521
O.CJI o8 0.008
poc mac/mic 0.025 0.072 0.204 -0.064 0.148 0.811
N 0595 0.008
P jué 0.358 0.85 -0.073 0.284 0.095 0.18
Fe cal 0.017 0.057 0.055 0.360
Mn ;e -0.026 -0.320  0.248 0.590 0.60
Zn s, 0.187 -0.150 0.680 0.07 -0.66 0.171
CU 0.890 -0.340  0.148 -0.206 0.11
Co s -0.012 0.048 0.295

Second component
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-10

05

o0 05 10
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First component
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Figure 2- Weight of parameters in two components
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Introduction: The mismanagement of natural resources has led to low soil quality and high vulnerability to
soil erosion in most parts of Iran. To have a sustainable soil quality, the assessment of effective soil quality
indicators are required. The soil quality is defined as the capacity of a soil to function within natural and/or
managed ecosystem boundaries. Among approaches which are suggested for soil quality assessment like soil
card design, test kits, geostatistical methods and soil quality indices (SQIs), SQIs are formed by combination of
soil indicators which resulted from integration evaluation of soil physical, chemical and/or biological properties
and processes complement by existing/measureable data, sensitive to land use changes, management practices
and human activities and could be applied in different ecosystems. As the measurement and monitoring of all
soil quality indicators is laborious and costly, many researchers focused on limited soil quality indicators. There
are many methods for identification and determination of minimum data set that influence on soil quality such as
linear and multiple regression analysis, pedotransfer functions, scoring functions, principle component analysis
and discriminant analysis. Among these methods, principle component analysis is commonly used because it is
able to group related soil properties into small set of independent factors and to reduce redundant information in
original data set. The objective of this research was to investigate the effects of land use change on soil quality
indicators and also the determination of minimum effective soil quality indicators for assessment of soil quality
in Choghakhor Lake basin, Chaharmahal and Bakhtiari province, Iran.

Materials and Methods: To meet the goal, Latin hypercube sampling method was applied by using slope,
land use and geological maps and 125 composite soil samples were collected from soil surface (0-20 cm). After
pretreatments, 27 physical and chemical soil properties like clay, sand and silt content, bulk density (pb),
porosity, organic carbon (OC), particulate organic carbon in macro aggregate (POCmac), particulate organic
carbon in micro aggregates (POCmic), proportion of particulate organic carbon in macro aggregates to micro
aggregates (POCmac/mic), mean weight diameter (MWD), macro porosity (Mac pore), air content, available water

content (AWC), relative water content (RWC), effective porosity ((Def-f), Dexter index (S), porosity, acidity
(pH), electrical conductivity (EC), Nitrogen (N), Phosphorous (P), Iron (Fe), manganese (Mn), Zinc (Zn),
Cadmium (Cd), lead (Pb), Copper (Cu) and Cobalt (Co) were measured using appropriate methods.

Results and Discussion: The impact of different land use types on soil quality was evaluated by measuring
several soil properties that are sensitive to stress or disturbance and comparison of them. The results showed that
measured values of OC, POCmac, POCmic, POCmac/mic, P, Fe, Zn, Mn, Cu, pb, MWD, AWC, air content and S
were in order orchards > crop land > good rangelands > dry lands > weak rangelands. In this region, land use
changes have different effects on soil quality. The alternation of good pasture lands to orchard and crop lands
caused to enhancement of soil quality parameters. The variation of good pasture to dry land and degradation of
good pasture in this area led to decreasing of soil quality. The principle component analysis (PCA) was
employed as a data reduction tool to select the most appropriate indicators of site potential for the study area
from the list of indicators. Based on PCA, 8 components with eigenvalues > 1 were selected that explained 99.96
percent of variance. The prominent eigenvectors in components were selected using Selection Criterion (SC).
The results revealed that the most important component, was the first component with the most dominant
measured soil property of Cu. 12 soil quality parameters base on SC were determined in the first component.
Stepwise discriminate analysis also was applied for determination significant soil quality indicators from 12 soil
parameters. Our result showed that the minimum data set influencing on soil quality were Zn followed by
POCmac/mic, clay %, Cu, Mn and P, respectively.

Conclusion: The results suggested that the permanent crop management (Orchard and crop land) had
generally a positive impact on soil quality, while dry land and degradation of good pasture had a negative impact
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on soil quality. Our study suggested that the PCA method and stepwise discriminant analysis for determination
of minimum data set can be used in Chughakhur lake basin. In this study from27 of physical and chemical soil
properties, the fertility factors such as the content of Zn, Cu, Mn and P and the proportion of particle organic
carbon in macro aggregate to micro aggregate and also soil texture components can be used to the minimum data
set that evaluates soil quality. These parameters mostly depend on soil management system.

Keywords: Chughakhur Lake, Discriminant analysis, Principle component analysis, Soil quality



