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1. Principal component analysis: PCA
2. Discriminant analysis: DA
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Figure 1. Location of Lordegan watershed
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Table 1. Eigenvalues, variance and selection criterion for each principal component

Component Eigenvalue Variance (%) Cumulative Variance Selection Criteria
1 5.158 32.24 32.24 0.220
2 3.703 23.14 55.38 0.260
3 1.770 11.06 66.44 0.376
4 1.280 8.00 74.44 0.442
5 1.070 6.69 81.13 0.483
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Table 2. Eigenvalues (loading weight) of variables in principal components

. Component
Variables 1 > [)3 7 5
Clay -0.727
Sand 0.838
BD 0.674
MWD 0.635
CCE 0.699
CEC -0.823
pH -0.669
EC 0.387
oC 0.942
TN 0.873
CIN 0.666
Res. 0.790
Tem. 0.733
Pre. 0.678
Ele. 0.579
Slope -0.623
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Table 3. Pearson correlation between studied variables
BD Clay Sand CCE CEC pH EC 0oC TN Res. CIN MWD  Tem. Pre. Ele. Slop.
-0.49** 0.61** 0.32* -0.59** -0.20 0.23 -0.30* -0.33* -0.02 -0.16 0.03 -0.10 -0.33* -0.12 -0.06

BD 1

Clay 1 -0.88** -0.39** 0.72** 0.07 0.14 0.40** 047** 0.13 0.06 -0.03 012 -017 -0.21 0.13
Sand 1 0.50** -0.77** -0.05 -0.07 -0.32* -0.44** -0.05 0.06 0.14 -0.17  0.10 0.11 -0.13
CCE 1 -0.62** 0.03 021 000 -027 014 0.30* 0.20 0.06 0.13 -0.05  -0.28*
CEC 1 -0.04 -0.17 0.32* 0.44** -0.00 0.04 -0.10 028 -006 -0.12 0.33*
pH 1 -0.56** -0.51** -0.53** -0.57** -0.17 -0.51** -0.60** -0.08 0.54** -0.15
EC 1 0.50** 0.55** 0.62** 0.12 0.53** 0.20 0.03 -0.49** -0.04
ocC 1 0.85** 0.77** 0.65** 0.55** 0.58** 0.32* -0.55** 0.14
TN 1 0.62** 0.19 0.51** 046** 0.22 -047** 0.16
Res. 1 0.50** 0.55** 0.44** 0.30* -0.56** 0.03
CIN 1 0.32* 041> 0.26 -0.33* 0.08
MWD 1 0.37** 0.38** -0.29* 0.03
Tem. 1 0.26 -0.60**  0.04
Pre. 1 0.07 -0.01
Ele. 1 0.02
Slop. 1

dagilas> )Jas &9 u..i:La :MWD 059y & u;)f S :CIN ‘L5’5)S“4 mb Rt Res. ﬁJS 059y TN ‘sﬂ u.:)f 0C ‘é_‘rs.” Zolae :EC U.}.Jls LJ&L) UJ)JG CEC ‘Jol_u W..MJS uL_n)f :CCE R :Sand oy Clay ‘6}'“”5 Pyate > :BD ‘095 Jﬁ"" »
el (5,10 paigas bl s :Slope ¢ elis )| Ele. lls 5L Pre. alsle glos (:Slwe :TeM.
(significant at * P<0.05 and ** P<0.01 probability level)
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Table 4. Function characteristics in Discriminant Analysis

Function Eigenvalue  Variance (%) Cumulative Variance  Wilk’s lambda  Chi-square Sig.

1 6.812 72.2
2 2.324 24.6
3 0.305 3.2

0.030 139.155 0.000
0.231 57.954 0.001
0.767 10.503 0.652

S Elgl lwl 2 ouds 08 0pmast g (28lg prolio (e LBl (g ilo -0 Jgur
Table 5. Similarity matrix between measured and predicted values in different land uses

Measured/Predicted Pasture Forest

Rain-fed farmland Irrigated farmland

Pasture 100.0

Forest 0 100.0
Rain-fed farmland 16.7 0
Irrigated farmland 0 0

0

0 0

0 0
75.0 8.3

0 100.0
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Figure 2. Discrimination of different land uses based on functions 1 and 2 (1: Pasture, 2: Forest, 3: Rain-fed
farmland and 4: Irrigated farmland)
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Table 6. Structural coefficients in discriminant functions

. Function
Variable 1 >
Pre. 0.214* -0.021
CEC 0.169* 0.021
BD -0.163* -0.131
Slope 0.078* 0.056
Ele. -0.042 0.586*
pH -0.027 0.583*
Tem 0.316 - 0.515*
MWD 0.141 - 0.482*
EC -0.148 - 0.468*
Res. 0.130 -0.432*
OcC. 0.245 -0.349*
TN 0.114 -0.332*
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Table 7. Mean comparisons of the studied indicators among the land uses

Land use type

Variable Unit Pasture
Pre. mm 549 ab
CEC cmol kg* soil 25.5 ab
BD Mg m3 1.20 b
Slope mm? 792 a
Ele. m 1939 a
pH - 8.03 a
Tem. °C 1481 b
MWD mm 0.95 bc
EC dS mt 0.18 ¢
Res. mgCO; kg soil day! 17.31 b
ocC gkg? 10.3 b
TN g kg* 092 b

Rain-fed Irrigated
Forest farmland farr?ﬂand
564 a 547 b 534 b
27.3 a 24.6 ab 224 b
121 b 1.26 ab 132 a
7.66 a 6.05 a 494 a
1834 ¢ 1896 a 1850 b
783 ¢ 7.98 a 790 b
15.12 a 1484 b 1484 b
1.39 a 08l c 1.09 b
0.20 b 0.18 ¢ 0.30 a
34.44 a 18.56 b 21.26 b
20.2 a 9.2 b 101 b
1.37 a 0.90 b 1.04 b
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Abstract

Soil quality is affected by the type of land use and management. Evaluation of soil quality indices
is a suitable guide for adopting sustainable management practices and preventing soil degradation.
The goals of this research were to explain soil variations and to determine the most important soil
quality assessment indices. Therefore, totally 50 soil samples were collected from four land uses
including forest, pasture, rain fed and irrigated farmlands in Lordegan watershed. Then soil
characteristics consisted of soil bulk density, soil texture components, calcium carbonate
equivalent, cation exchange capacity, pH, electrical conductivity, organic carbon, total nitrogen,
carbon to nitrogen ratio, microbial basal respiration and mean weight diameter of aggregates were
measured. Also, average monthly temperature, annual precipitation, elevation and slope of
sampling points were determined. The results of principal component analysis illustrated that
organic carbon, sand content, annual precipitation and elevation were the most important factors
causing soil variations in the area. This method could explain 81% of soil variations in the region
by creating 5 principal components. Furthermore, various kind of land uses were distinguished
successfully according to a set of selected soil attributes using Discriminant Analysis. The
percentage of correct classification in this analysis was 94%. The results of this study emphasize on
the applicability of multivariate statistical methods in the assessment of soil quality. The individual
examination for each of selected indices indicated the high quality of forest soils compared to the
other land uses. However, rain fed farmlands had a poor quality situation. Therefore, achieving
sustainable management in the area requires the prevention of land use change and the restoration
of degraded lands for improving soil quality.
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