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Abstract

Introduction: Low rainfall, lack of good-quality irrigation water, high water level and high
annual evaporation in the southwestern region of Khuzestan have led to the emergence of saline
soils. Various environmental factors, such as low production and organic matter addition into the
soil, high salt content, high concentration of sodium ions, high pH, and quality and depth of
groundwater have significant effects on the qualitative indicators of saline soils in arid and semi-
arid regions. Soil quality is an important measure of agricultural and environmental sustainability
and is used to assess soil quality. Each soil quality index must include biological characteristics,
be sensitive to environmental and managerial changes, and be effective in measuring quantitative
and guantitative factors.

Materials and Methods: The present study was conducted to determine the soil quality index in
a part of the southwestern lands of Khuzestan Province with three uses of agriculture and
industry, traditional agriculture, and barren lands. Using systematic networking method as well as
the characteristics of the study area, 180 soil samples were selected and 22 physical, chemical
and biological parameters were determined in each sample. The parameters studied in this study
included electrical conductivity, pH, sodium, calcium, magnesium, chlorine, bicarbonate, sulfate,
SAR, CEC, exchangeable potassium, ozone-absorbable phosphorus, percentage of organic
matter, activated carbon, percentage of clay, silt and sand, average soil diameter, water
permeability coefficient in saturated state, specific apparent weight and surface soil hardness.
Results and Discussion: Once the laboratory results were determined, using statistical method of
factor analysis (FA) and analysis of main components (PCA) in SPSS statistical software, among
all the characteristics affecting soil quality (TDS), five characteristics of electrical conductivity,
sodium concentration, Chlorine, sulfate, and SAR were identified as the most important
characteristics affecting soil quality (MDS). The selection of these factors as MDS indicates the
high impact of soluble salts and the low depth of groundwater on soil quality indicators of the
study area, so that the accumulation of salts on the surface and depth of soil mainly affects soil
guality. To evaluate the lands, two models of integrated soil quality index (1QI) and nemero
guality index (NQI) were used in two sets of MDS and TDS. Then, in order to compare the
performance of soil quality index methods, common methods of secondary root and maximum
limitation were used. Generally, the results showed that the lands of the region were at different
levels in terms of soil quality indicators and land use appropriateness assessment methods, so that
the fields of agro-industry showed maximum quality, traditional cultivated lands of medium
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quality and barren lands showed minimum quality. The Kappa coefficient calculated between the
Cumulative Soil Quality Index (IQltps) and the second and maximum rootstock methods was
0.83 and 0.37, respectively, indicating a high and moderate level of coordination between the
data obtained from the various methods tested. The calculated correlation between the results
obtained from 1Qlyps and IQlvps is equal to 88.43% and between the results of NQIlyps and
NQIwps is equal to 80.59%, both of which statistically significant. This suggests that a well-
prepared MDS set can be used to represent the TDS set. Therefore, MDS can be used instead of
TDS to reduce the time and cost of implementing similar research projects.

Conclusion The results of this study show that soil leaching of cumulated salts from the surface
and depth of soil profiles, especially in barren lands and under traditional agriculture, has been
observed, and this is the main cause of differences between these lands and lands under agro-
industry management. In agro-industry farms, due to surface leveling, drainage and leaching,
cumulated salts have been removed from the soil profile as much as possible and the conditions
for plant growth have been provided. Agricultural and industrial land management, especially in
the field of adding low-consumption elements, organic matter and improving physical properties,
should be continue in such a way that soil quality indicators are closer to the optimal range.

Key words: Integrated soil quality index, nemero soil quality index, principle component,
maximum limitation, land suitability.
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Figure (2) Linear relationship between: a. IQl+ps and 1Q1lyps, b. NQI+ps and NQlyps,
in the total soil samples.
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Table (1) Characteristics affecting the quality of the studied soil and the eigenvalue obtained
using the principal component analysis results method.

& T ) e g ey Sl ) Toss ! S 5
Reference Rotated Component Matrix** eI ) Eigen Value* Character
Component Matrix

(16) 0.966 0.973 2.233 EC.
(28) -0.814 -0.782 0.005 PH

16) 0.964 0.973 10.393 Na
(16) 0.956 0.962 0.786 Ca
(16) 0.958 0.926 1.473 Mg
(16) 0.960 0.971 4.362 Cl
(16) 0.952 0.951 0.302 HCO,
(16) 0.959 0.964 1411 SO4
(28) 0.919 0.968 0.262 SAR
(16) -0.466 -0.640 0.127 CEC
(28) 0.374 0.453 0.011 K(ppm)
(28) -0.182 -0.177 0.018 P(ppm)
(28) 0.344 0.553 0.403 CCE(%)
(44) -0.279 -0.475 0.131 OM%
(16) -0.225 -0.429 0.228 AC(ppm)
(14) 0.110 0.320 0.482 Sand
(14) -0.258 -0.469 0.077 Clay
(14) 0.081 0.017 0.154 Silt
(38) 0.189 0.410 0.052 KS (m.d™)
(13) -0.090 -0.268 0.035 MWD(mm)
(38) 0.123 0.304 0.376 Hard r?é‘sf"’z;ii)
(33) 0.195 0.476 0.022 Pb (gr.cm™)

ok a8 8 5 53 MDS a5 same 015 & 5 0k jabetin &5 5 Sy gty &SG5S 55055 5ol ol sla S s
* Characteristics that have Eigen value greater than one are bolded and are considered as MDS.
038 Giledle i oo Lol s WSl sl 1 i o gy s
**Rotation Method: Varimax with Kaiser Normalization.
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Table (2) Weight of soil quality characteristics in two sets of TDS and MDS using the Factor Analysis method (FA)

MDS DS
S
O3 e 053 re Character
Weight CcoM Weight com’
0.202 0.991 0.050 0.991 ECe (ds.m™)

- - 0.036 0.694 PH
0.202 0.990 0.050 0.990 Na (meq.lit™)

- - 0.049 0.971 Ca (megq.lith)

- - 0.049 0.972 Mg (meg.lit™)
0.200 0.983 0.049 0.983 Cl (meq.lit™?)

- - 0.048 0.956 HCO; (meg.lit™)
0.199 0.975 0.049 0.975 S0, (meq.lit™)
0.196 0.961 0.048 0.961 SAR

- - 0.035 0.695 CEC (Cmolc.kg™)

- - 0.035 0.702 K (ppm)

- - 0.038 0.756 P (ppm)

- - 0.030 0.605 CCE (%)

- - 0.045 0.903 OM (%)

- - 0.032 0.643 AC (ppm)

- - 0.049 0.969 Sand (%)

- - 0.043 0.862 Clay (%)

- - 0.047 0.926 Silt (%)

- - 0.043 0.856 KS (m.d?)

- - 0.042 0.831 MWD (mm)

- - 0.048 0.950 Surface Hardness (psi)

- - 0.037 0.728 Pb (gr.cm™)

1- Communality
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Table (3) Correlation coeficient between soil quality indicescalculated using two data sets (NQI
and 1QI)
S S gl e ls

Soil Quality Indicators T:rjn:jsi
NQI QI
0.82° 0.86° e 3 S5
Agro-Industry
e $seS
0.74* 0.79% Traditional
Agriculture
0.67 0.71" St
Barren Lands
0.90° 0.93" i

Total Samples
JA cla..u): BIEREY) k;:“u: e

Significant correlation at 1% level

(Y) (P &1 55 Cuds” Slaas L 4253 Hlex (Sl BLe! 4ol (£) 9o
Table (4) The range of scores for four indicators of quality in the soil surface (24)
PS{EAPINN

Range of scores

a> 4>
NQIwos NQIros 1Qlbs IQlps i
Degree
0.80 < 0.55< 0.78 < 0.76 < |
0.70-0.80 0.45 - 0.55 0.68 -0.78 0.66 - 0.76 11
0.60 -0.70 0.35-0.45 0.58 - 0.68 0.56 - 0.66 1
<0.60 <0.35 <0.58 <0.56 \Y4

2l 9 o (Cro 9 Sl ST Sdiged 58 I Cuds” Sl el wSle polio (0) J9us
Table (5) Average values of soil quality indicators in soil samples of Agro-Industry, traditional

and barren.
Soil Quality Index
5,1 g 8
NQIups NQlos [o] IV 1Qlos e
Land Use
Cxr 9 CES
0.64 0.53 0.76 0.72 ?
Agro-Industry
0.52 0.46 0.71 0.65 e
Traditional
2L
0.19 0.38 0.24 0.47
barren
s
0.45 0.46 0.57 0.61 Xata

Total samples
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3- Factor analysis
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1- Square Root
2- Maximum Limitation
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Table (6) Comparison of the results of secondary root assessment methods and maximum limit
with the mean values of total soil quality indicators

S oS

gl,.:bj.bu}{‘-\:-u;))

S i ol e s . o SR SN2
i Maximum limitation . <
Overall average method Root square method &5"‘)‘ ]
Soil quality indicators Land use
Lesla a3 Sl oS Sl oS
Index Grade Score Class Score Class
oy tS
0.66 ] 45.27 S 60.34 S,
Agro-Industry
e . L&f
0.59 1 19.82 N, 43.58 S it
Traditional
Lol
0.32 IV 11.36 N, 24.18 N, i
barren

IQlrps 95 b cudgaome J51u> 9 9o 4ly ) S 9y 4w lin (V) J9oa
Table (7) Comparison of secondary root methods and maximum limitation with 1Ql+ps method

C_,..i:j.lmj_"f‘.k’- uf:))

Maximum limitation method

35 i) o)
Root square method

1 ONFF = IS o

Overal accuracy = 58.46 %
A AR g

Kappa coefficient = 37.00 %

LAV = IS Coms

Overal accuracy = 91.27 %
LA =L e

Kappa coefficient = 83.00 %

(G OIS sy e yo Dlab 23
Grading class accuracy
(classification)

(s YIS ey e ps Dlab 23
Grading class accuracy
(classification)

Sl s,
(IS) e IQlrps 255 o gulous (PIS) a5 IQlrps s, £33 &8 r)
Degree (class) TQlyps method Maximum Degree (class) 1Ql+ps method Root square
limitation
1 71.29 49.36 I 93.87 82.63
Il 78.45 62.73 11 96.21 98.15
v 56.81 84.67 [\ 87.54 91.37
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