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Figure 1. The position of selected geoforms showing sampling sites at each geoformic unit
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Table 1. Summary statistics of physical and chemical soil properties in desert pavement geoform unit

Variable Unit Mean  Median  Variance Min Max CV (%) Skewness
pH - 7.96 8.01 0.11 7.02 9.01 4.1 -0.278
EC dS m? 13.24 9.51 137.29 151 52.32 88.5 1.213
SP % 29.51 30.78 28.69 1790 41.32 18.1 -0.222
oM % 0.30 0.27 0.01 0.17 0.68 33.3 3.230
CCE % 25.2 25.1 3.87 175 29.5 7.8 -0.631
Gyps % 0.14 0.10 0.018 0 0.5 95.8 0.866
SAR (mmol 1)°5  17.89 15.67 299.24 0.70 108.66 96.7 3.080
C % 8.6 9.0 21.14 1.0 16.4 53.5 -0.042
Si % 24.2 25.4 50.52 9.4 39.4 29.4 -0.215
S % 67.2 62.8 84.42 56.8 86.8 13.7 0.960
VCS % 0.9 0.6 1.14 0.0 6.0 118.6 2.546
CS % 2.0 1.6 1.45 0.6 5.9 60.2 1.768
MS % 5.7 4.9 5.43 2.5 14.8 40.8 1.356
FS % 33.9 32.3 33.39 24.4 47.4 17.0 0.836
VFS % 24.6 24.6 12.29 17.5 325 14.3 -0.086
MWD mm 1.71 1.77 0.03 1.20 1.92 10.1 -1.277
Feo mg kg 4,75 4.62 6.29 0.34  14.07 52.8 0.874
Fed mg kg 428762 4429.10 163020.71 3000  4808.7 9.4 -1.280
xfd % 0.39 0.43 0.02 0.10 0.65 36.3 -0.444
yIf x10°m*kg? 8425 75825  40952.90 558 1324. 24.0 0.896
yhf x10® md kgt 83?.8 755.25  40385.01 555.6 13207 23.9 0.898

EC: electrical conductivity; SP: saturation percentage; OM: organic material; CCE: calcium carbonate equivalent; Gyps: gypsum; SAR:
sodium adsorption ratio; C: clay; Si: silt; S: sand; VCS: very coarse sand; CS: coarse sand; MS: medium sand; FS: fine sand; VVFS: very
fine sand; MWD: mean weight diameter; Fe,: ammonium oxalate extractable iron; Feq: dithionite-citrate extractable iron; yy: low
frequency magnetic susceptibility; yn: high frequency magnetic susceptibility; yr: frequency dependence magnetic susceptibility.
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Table 2. Summary statistics of physical and chemical soil properties in aeolian clay flat geoform unit

Variable Unit Mean Median Variance  Min Max CV (%)  Skewness
pH - 7.85 7.81 0.28 7.04 8.9 6.7 0.431
EC dS m 21.42 21.8 296.5 1.05 55.5 80.4 0.277
SP % 31.43 31.1 32.7 20.87 46.03 18.2 0.629
oM % 0.31 0.23 0.03 0.18 0.9 55.9 1.955
CCE % 23.9 24.5 29.1 16.8 42 22.6 0.845
Gyps % 0.14 0.1 0.02 0 0.5 101 1.135
SAR (mmol I'1)05 17.89 17.85 167.3 0.88 58.5 72.3 1.132
C % 3.7 3 9.3 1 11 82.4 0.859
Si % 26.7 26.2 208.1 4.2 56.2 54 0.141
S % 69.6 68.8 230.2 38.8 94.8 21.8 0
VCS % 1 0.6 1.5 0 4.9 122.5 1.801
CS % 4 2.4 24.5 0.3 27.1 123.7 2.988
MS % 8.4 6.7 44.9 0.8 36.1 79.8 2.469
FS % 28.5 28 150.2 5.9 62.4 43 0.493
VFS % 21.7 26.4 170.8 10 56.8 47.2 0.757
MWD mm 1.49 1.58 0.08 0.54 1.8 19 -0.985
Feo mg kg 7.22 7.07 16.52 0.84 14.37 56.3 0.05
Fed mg kgt 58908 5692.5 1158560.4 3485 9010 18.3 0.756
xfd % 0.53 0.49 0.07 0.08 1.2 49.9 0.663
If x108m3kg! 6321 5747 764119 2364  1356. 43.7 0.701
yhf x108m3kg! 629.3 5722  76153.2 2349  1350. 43.8 0.7

EC: electrical conductivity; SP: saturation percentage; OM: organic material; CCE: calcium carbonate equivalent; Gyps: gypsum; SAR:
sodium adsorption ratio; C: clay; Si: silt; S: sand; VCS: very coarse sand; CS: coarse sand; MS: medium sand; FS: fine sand; VVFS: very
fine sand; MWD: mean weight diameter; Fe,: ammonium oxalate extractable iron; Feq: dithionite-citrate extractable iron; y: low
frequency magnetic susceptibility; yn: high frequency magnetic susceptibility; yq«: frequency dependence magnetic susceptibility.
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Table 3. Correlation of some soil physical properties with dry aggregate stability, iron shapes and magnetic susceptibility in desert pavement geoform unit

C Si S VCS [ MS FS VFS SP MWD Feo Fed +fd Af  yhf
gi 0.119 1
S -0.65%%  0.87** 1
VCS -0.25 -0.2 0.28* 1
cs -0.42%* -0.5%+ 0.6%* 0.42%* 1
MS -0.52%% Q.67 0.78%* 0.32* 0.7%* 1
FS -0.63%*%  -0.73**  0.88** 0.18 0.38%* 0.7+ 1
VFS -0.08 -0.39%*%  0.33** -0.22 0 -0.1 0.02 1
Sp 0.48%* 0.36%* -0.52* -0.33%  -047*  0.4%  _049%** 003 1
MWD 0.33* 0.42%%  _0.44%* 0.22 0.42%* 0.32%  -0.46%* 0.01 0.19 1
Feo 0.23 -0.03 0.14 0.12 -0.15 0.11 0.22 -0.05 0.03 0 1
Fed 0.23 0.42%%  _0.44%* -0.22 0.41%%  0.32%  -0.46%* 0.01 0.19 0.75%* 0 1
yfd 0.14 0.5%+ 0.41%%  0.31* -0.17 -0.16 0.12 0.13 0.01 0.26 0.23 0.22 1
yIf 0.2 0.32* 0.45%* 0.11 0.32* 0.41%* 0.3 0.32*  -0.04 -0.25 0.04 025  -0.17 1
yhf 0.2 0.32* 0.45%* 0.11 0.32* 0.41%* 0.35* 0.32*  -0.04 -0.25 0.04 026 018  0.99%* 1

**and * significant at 1and 5% probability level respectively
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Table 4. Correlation of some soil physical properties with dry aggregate stability, iron shapes and magnetic susceptibility in aeolian clay flat geoform unit

C Si S VCS [ MS FS VFS SP MWD Feo Fed +fd AIf yhf
gi 0.114 1
S -0.33%  -0.98%* 1
VCS -0.13 -0.16 0.18 1
cs 0.4  -051%*  051%* 0.14 1
MS -0.3* 0.6%%  0.63%* 0.02 0.68%* 1
FS 021 071%  0.72%* 0.23 0.09 0.45%* 1
VFS 0.03 0.06 -0.07 -0.21 -0.29  -0.58%*  -0.48%* 1
Sp 0.19 0.62%%  -0.46%* 027 -0.33%  -0.56%*  -0.58%*  0.31* 1
MWD 0.32* 0.41%%  -0.45%  -047%  .032%  -0.36%  -0.46%*  0.32%  0.37* 1
Feo -0.18 0.09 -0.17 -0.04 -0.21 -0.07 0.09 -0.04  0.04 0.21 1
Fed 0.05 0.16 -0.17 -0.01 011  -0.31* -0.19 024 028 0.02 -0.02 1
yfd 0.07 0.48%  047%  _0.31* 0.01  -0.39%  048* 017  042%* 011 009 017 1
yIf 0.01 0.54%%  051%* 0.12 0.36%  0.69%**  0.49%  047% .055*  .036*  -0.12  -023 -053** 1
yhf 0.01 0.54%%  051%* 0.12 0.36%  0.69%**  0.49%  047% .055*  .036*  -012  -0.24 -0.53** 0.99%* 1

**and * significant at 1and 5% probability level respectively
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Table 5. Correlation of some soil chemical properties with dry aggregate stability, iron shapes and magnetic
susceptibility in desert pavement geoform unit

pH EC OM CCE Gyps SAR MWD Feo Fed xfd yIf yhf
pH 1
EC -0.74** 1
oM -0.47** 0.52%* 1
CCE 0.2 0.03 -0.1 1
Gyps -0.03 0.1 0.09 0.08 1
SAR -0.4%** 0.51%** 0.03 0.25 -0.02 1
MWD 0.21 -0.15 0.15 0.17 0.19 0.05 1
Feo 0.07 -0.04 0.2 -0.16 0 -0.13 0 1
Fed 0.21 -0.15 -0.15 -0.17 -0.15 0.05 0.62** 0 1
xfd 0.01 -0.05 -0.03 -0.02 -0.04 0.01 0.26 0.23 0.26 1
xIf 0.03 -0.07 -0.13 -0.01 -0.04 0.13 -0.25 0.04 -0.25  -0.17 1
yhf 0.02 0.07 -0.13 -0.01 -0.04 0.13 -0.25 0.04 -0.26  -0.18  0.99** 1
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Table 6. Correlation of some soil chemical properties with dry aggregate stability, iron shapes and magnetic
susceptibility in aeolian clay flat geoform unit

pH EC OM CCE Gyps SAR MWD FeO Fed  yfd Af  yhf

pH 1
EC -0.74%* 1
oM -0.37%  0.44%* 1

CCE 039 0.18 -0.04 1

Gyps 0.09 -0.12 -0.24 -0.28 1

SAR 0.18 -032* -0.05 0.11 0.02 1

MWD -o4e* -0.12 0.13 0.27 0.07 0.1 1

FeO 011 015 -0.08 -0.11 0.07 -0.08 0.11 1

Fed 034+ -0.11 -0.15 -0.06 -0.27 -0.05 0.75** -0.02 1

xfd 0.28 -032+ -02 -0.3* 005 0.07 011 -0.09 017 1

xlf 0.15 -0.27 -0.02 03* 005 001 -0.36* -0.12 -0.23 -0.53** 1
xhf 0.15 -0.27 -0.02 03* 005 001 0.36* -0.12 -0.24 -053* (.99** 1
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Table 7. The result of regression model for magnetic susceptibility as a dependent variable

Model’s parameters Non-standard coefficients( B) Standard coefficients P-value VIF
Fixed coefficients 0.45 0.004

Feq (ppm) -6.452x 10 -0.336 0.001 1.007
Sand (%) 0.005 0.271 0.005 1.007

IS a8 559 (uilso diumly o (sl oawsS Joe 5yl @b —A Jaor
Table 8. The result of regression model for weighted average diameter of aggregates as a dependent variable

Model’s parameters Non-standard coefficients (B)  Standard coefficients  P-value VIF
Fixed coefficients 2.176 0

Sand (%) -0.009 -0.423 0 1.505
Clay (%) 0.013 0.248 0.015 1.295

EC (dSm?) -0.004 -0.223 0.024 1.224
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Abstract

The main purpose of this research was to study the effect of soil physicochemical
properties on aggregate stability and magnetic susceptibility in two aeolian geomorphic
units (desert pavement and aeolian clay flat) of Davarn plain in Rafsanjan. After taking 50
samples from the surface soil (0 to 10 cm) of desert pavement and 43 samples of aeolian
clay flat, the magnetic susceptibility, mean weight diameter of aggregates and some of
their most important physical and chemical characteristics were determined. Results
showed that the mean magnetic susceptibility in desert pavement was 842.53 and in clay
flat was 632.13 (*10® m® kg™) which is very high compared to those in soils of Iran and its
main reason could be attributed to the parent material of the area. The low mean
frequency-dependent magnetic susceptibility in the both study units also confirms this
issue. The mean weight diameter of aggregates in the desert pavement varied from 1.20 to
1.93 mm and in the clay flats from 0.54 to 1.80 mm. The findings of this research showed a
direct correlation between iron forms (Feq and Feo) with aggregate stability in the both of
studied geoforms; however, the level of this correlation was high and significant for Feq.
The results also indicated that there is a negative correlation between magnetic
susceptibility with electrical conductivity (EC), organic matter (OM) and calcium
carbonate equivalent (CCE) in the both of studied units. A positive and significant
correlation was seen between total silt, total sand and its fractions with magnetic
susceptibility in both geomorphic units. In addition, a negative correlation was seen
between the mean weight diameter of aggregates and magnetic susceptibility, which its
possible reason can be the presence of a large amounts of sand resulted from aeolian losses
and its adverse effects on aggregate stability. The results of regression model indicated that
dithionate iron and sand had a significant effect on the magnetic susceptibility; and sand,
clay and electrical conductivity had a significant effect on aggregate stability.
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