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Background and Objectives: Heavy metals are one of the most common
pollutants that enter the environment due to industrial activities in human
societies and endanger the health of organisms and humans over time.
Recently, to decrease negative effects of heavy metals in the environment,
the use of bio sorbents produced from industrial and agricultural wastes has
been replaced by other methods as a low-cost method. Other biological
methods, such as the establishment of some plant species that have the
potential to absorb heavy metals, have had acceptable results in the areas
around industrial estates or metal mines. Based on Researches' results in
other parts of the world, biocrusts play an important role in the uptake of
heavy metals and soil purification. Biocrusts are a close community of
lichens, mosses, algae, and other soil microorganisms that affect the basic
processes of the soil ecosystem. In this study, some of the soil properties
and cadmium and lead concentrations in different parts of the Sejzi plain of
Isfahan province were investigated and the effect of biological crusts on the
concentration of pollutants was investigated.

Materials and Methods: After measuring acidity, electrical conductivity,
organic carbon, soil texture, lead, and cadmium concentrations, the
relationship between the distribution of biocrusts with soil properties and
cadmium and lead concentrations was investigated by principal component
analysis. Then, using one-way ANOVA, the most important effective
features are identified. Based on Duncan's test, the mean values of soil
properties measured in five villages located in Sejzi plain were compared
with each other at 95% probability level, and finally, the soil of points of
Sejzi plain with higher cadmium and lead concentrations were determined.

Results: According In all studied sites, the average absorbable lead was
more than 80 mg/kg (permissible level). The amounts of cadmium were
measured at Fasaran and Sejzi at 2.8+0.6 and 2.38+0.18 mg/kg,
respectively, that had been exceeded its permissible level (2 mg/kg). Also,
the results of the principal component analysis showed that in the first
component, which is 67.4% of the total variance of the data, the correlation
between the percentage of silt was 0.438 and the percentage of sand was
measured -0.451. In the second component, which is justified about 48.6%
of the total variance of the data, the correlation coefficient of the values of
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cadmium and lead were estimated 0.388 and -0.438, respectively. The
comparison of soil properties in different places showed that the average
values of soil salinity, organic matter, silt percentage, cadmium and lead
are different in those places.

Conclusion: The high concentration of lead and cadmium levels in areas
without biocrusts, including Sajzi and Fesaran, were mainly due to human
mismanagement and construction of factories, mines, and roads. Also,
some intrinsic properties of soil, such as soil texture were effective in the
distribution and establishment of biological crusts.

Cite this article: Kashi Zenouzi, Leila, Kaboli, Seyed Hasan, Khavazi, Kazem. 2022. Investigating the
factors affecting the concentration of lead and cadmium in different points of the Sejzi
desert emphasizing the distribution of biological soil crusts. Journal of Water and Soil
Conservation, 28 (4), 123-144.
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4- Peroxidase

5- Superoxide dismutase
6- Biomass

7- Chlorosis

8- Necrosis
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1- Biological soil crust
2- Sulfhydryl group
3- Phycocyanin
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acidity eavy metal  Residential areas  Business areas park Farm forests
Cd (mag/kg) 2 8 8 1 1
pH<7
Pb (mg/kg) 50 200 200 200 50
Cd (mg/kg) 2 8 8 5 8
pH>7
Pb (mg/kg) 80 700 290 75 290
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Table 2. Descriptive statistics of soil properties in different regions of Sejzi plain.
e s, I S oSbe £ 5l Gl sl
Variable Village Max Min Mean + SE
Zefreh 8.4 8.1 8.1+0.499
Fesharak 8.3 7.9 8.0+0.586
pH Vartoon 8.2 7.8 8.1+0122
Sejzi 8.9 7.6 8.2+0179
Fesaran 8.4 8.2 8.1+0.111
Zefreh 3 0.5 1.3+0.250
Fesharak 2.5 0.6 1.4+0.202
EC(dS/m) Vartoon 55.6 2.1 12.6+10.8
Sejzi 106.9 2.9 60.8+14.8
Fesaran 109.3 55 53+23.9
Zefreh 0.98 0.34 0.51+0.07
Fesharak 0.63 0.11 0.37+0.0634
OC% Vartoon 0.71 0.11 0.47+0.136
Sejzi 0.47 0.19 0.33+0.0517
Fesaran 0.59 0.29 0.44+0.074
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Variable Village Max Min Mean + SE
Zefreh 146.6 33.86 136.59+98.7
Fesharak 189.74 26.74 124.55+45.7
Pb (mg/Kg) Vartoon 195.12 24.18 93.49+29.74
Sejzi 936.2 394 369.8+31.89
Fesaran 413.2 35.06 156.06+75.8
Zefreh 2.67 0.44 1.76+0.9
Fesharak 2.6 0.5 1.8+0.6
Cd(mg/Kg) Vartoon 1.8 0.02 0.86+0.26
Sejzi 3.6 0.13 2.38+0.18
Fesaran 1.25 0.33 2.8+0.6
Zefreh 53.7 29.7 43.9+2.52
Fesharak 79.7 37.7 56.9+4.79
Sand% Vartoon 75.7 47.7 57.3+5.64
Sejzi 63.7 37.7 52.8+3.78
Fesaran 53.7 49.7 52.4+6.90
Zefreh 60.2 26.2 36.2+3.22
Fesharak 44 8 25.7+3.61
Silt% Vartoon 32 2 18.4+4.96
Sejzi 52 12 28.9+5.07
Fesaran 28 12 20.9£3.27
Zefreh 30.3 8.3 20+1.79
Fesharak 34.3 8.3 19.3+2.60
Clay% Vartoon 28.3 20.3 24.3+1.41
Sejzi 24.3 6.3 18.3+2.76
Fesaran 26.3 8.3 20.8+4.27
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Table 3. Eigenvalue of each component, variance and cumulative variance described using principal
component analysis method.

dl e STNIEE ) malsls () oz il Sl e
Components Eigen value Variance (%) Cumulative variance (%) Selection criteria
1 2.4094 26.772 67.43 0.22
2 1.9690 21.878 48.649 0.195
3 1.690 18.781 26.772 0.189
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Table 4. Extracted coefficients from the principal component analysis method for each soil properties.

La jnie Jsl adl 30 03> 4o prw adlje
Variables First component Second component Third component

pH 0.008 -0.43 -0.022
EC (dS/m) 0.03 0.102 -0.496
OC% 0.262 -0.204 0.057
Pb (mg/Kg) 0.065 -0.438 -0.92
Cd (mg/Kg) -0.032 0.388 0.292
Sand% -0.451 0.048 -0.008
Silt% 0.438 0.125 -0.073
Clay% 0.062 -0.314 0.145
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Figure 3. Diagram of soil characteristics weights for three identified components based on the Varimax
rotation method in principal component analysis.
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Table 5. One-way ANOVA analysis and determination of significance level to study soil properties.

o3l e S 51kl Gl il
df ME SE
oy S o 4 0.112"
pH Laos S 0550 35 0.088™ 0.158
- 39
ooy S o 4 6130.532"
EC (dS/m) Loos S 055 35 523.623 17.173
s 39
ooy S o 4 0.050"
OC (%) Laes S 0,0 35 0.049" 0.116
i 39
oy S e 4 16771.44
(mZ?kg) laes S 0550 35 2674.2" 21.53
5 39
Loy S e 4 3.509"
(mgfkg) Leos S 0550 35 0.954™ 0.136
i 39
N 4 314.252"
Sand (%) Loy S 0353 35 161.925™ 6.891
Js 39
Loy S 0o 4 396.802"
Silt (%) Laos S 0553 35 136.811" 5.671
Js 39
Loy S oo 4 30.183"™
Clay (%) Laos S 0553 35 54,105"™ 3.78
Js 39
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Figure 4. Duncan test results at confidence level 95% (P<0.05) and comparison of mean values
of soil properties in 5 villages located in Sejzi plain.
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