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EXTENDED ABSTRACT

Introduction: The small part of natural recharge from precipitation in the underground water
table of the Kohdasht plain and at the same time the excessive dependence and uncontrolled
exploitation of underground water has caused the artificial recharge of the aquifer to be
considered as a solution to provide part of the water needs in this region. The purpose of this
research is to investigate the effect of flood spreading on the improvement of physical and
chemical properties of soil Davudarshid Kouhdasht floodwater spreading station.

Material and Methods: 28 samples were taken from the flood spreading area and 20 from the
control area based on systematic-random method. The samples were taken from the depth of
zero to 30 and 30-60 cm from the soil surface. Characteristics such as soil texture, percentage
of sand, silt and clay, acidity (pH), electrical conductivity (EC) and also, from the
characteristics of soil fertility and its main nutrients, cation exchange capacity (CEC),
equivalent calcium carbonate percentage (CCE) , the percentage of organic carbon (OC),
absorbable phosphorus (P), percentage of total nitrogen (N) and absorbable potassium (K) of
the soil were measured. Student's t-test was used for statistical analysis of the data of physical
and chemical parameters inside and outside the field. The Kruskal-Wallis test was used to
compare the changes of physical and chemical parameters in different areas of floodwater
spreading due to flooding.

Results and Discussion: The results of the investigation using the t-test between the values of
the parameters in the fields of floodwater spreading and the control show that there is a
significant difference between the values of pH, sand percentage, clay percentage, P, EC and
%N parameters in the soil depth of 0-30 cm. At the depth of 30-60 cm, there is a significant
difference between the parameter values of EC, sand percentage, silt percentage, K and %N.
The results of the Kruskal-Wallis test between areas A, B and C (upstream, middle and
downstream) of flood spreading show that there is a significant difference between the values
of pH, P and %N , OC, silt percentage and clay percentage in the depth of 0-30 cm of the
floodwater spreading areas. At the depth of 30-60 cm, there is no significant difference between
the values of pH, OC, CEC and CCE at the depth 0of 30-60 c¢m in the soil of floodwater spreading
areas. There is a significant difference at the level of 5% between the amount of EC, percentage
of sand, percentage of OC, percentage of silt, P, %N and percentage of clay in the depth of 30-
60 cm in floodwater spreading areas. There is a significant difference at the level of 1% between
the values of the K parameter in the soil with a depth of 30-60 cm in different floodwater
spreading areas.

Conclusion: With the construction of Davudarshid floodwater spreading, the physical and
chemical properties of the soil have changed compared to the control area, and it has also been
able to create suitable conditions to improve the vegetation due to the presence of more moisture
and more fertile soil, which is the foundation for the future. Improving the quantity and quality
of soil properties. Also, due to the fact that in the upstream of the floodwater spreading area,
washing occurred more and in the downstream, the sedimentation of fine-grained elements was
usually more, the quantity and quality of the soil properties in the downstream showed better
conditions than the upstream of the Davudarshid floodwater spreading area.

Keywords: Kruskal-Wallis test, T-test, Physical and chemical properties of soil, Control area,
Lorestan Province.
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Fig. 1- Location of floodwater spreading station on Kohdasht aquifer in Lorestan province and Iran
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Table 1. Descriptive statistics of physical and chemical properties of soil at different times in between floodwater spreading and
control areas at a depth of 0-30 cm.

Control areasaly ailkio Flood spreading areaodlww sy 4oy
SB sl | i o | o
. L — aeS Sk lre Blpl e Al AeS N e e g
Soil characteristics . .. . ..
Maximum Minimum Mean Std. Slyess Maximum Minimum Mean Std. Oy
(mm) (mm) (mm) Deviation (v (mm) (mm) (mm) Deviation vy
pH 7.38 7.24 7.3 0.49 0.067 7.83 7.21 7.49 0.21 0.028
EC (dSm™) 2.89 0.56 1.12 0.67 0.6 3.59 0.63 1.39 0.85 0.61
0.C (%) 2.83 0.71 1.55 0.65 0.42 2.25 0.53 1.37 0.49 2.25
K.(mg/kg) 231 197 213.1 10.62 0.05 297 209 22236  21.92 0.098
Sand (%) 21 8 14.9 39 0.26 30 8 20.14 6.8 0.34
Silt (%) 48 41 45.7 2.34 0.051 56 39 46.93 5.35 0.114
Clay (%) 44 35 394 2.26 0.057 42 22 3293 5.79 0.176
P (mg/kg) 6.3 2.1 3.92 1.4 0.36 6 1.7 3.99 1.12 0.28
N (%) 0.18 0.12 0.155 0.019 0.122 0.17 0.12 0.15 0.02 0.133
CEC (Cmol*/kg) 22.76 14.48 18.52 2.31 0.125 20.65 14.64 18.01 2.94 0.163
CCE (%) 15.43 14.04 14.7 0.391 0.028 15.39 13.8 14.8 0.487 0.033
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Table 2. The results of t-test of physical and chemical properties of soil at different times between floodwater spreading and control
fields at a depth of 0-30 cm

S elo s o9 oge;lLevene's Test T-test
Soil characteristics F SIS (e 4z t Oy o
Significant degree Significant level
pH 47.467 0.052 3.745 0.001%**
EC (dSm™) 0.808 0.373 2.188 0.024*
0.C (%) 1.546 0.22 1.046 0.301
K.(mg/kg) 0.529 0.471 1.744 0.088
Sand (%) 6.282 0.062 3.102 0.003**
Silt (%) 11.436 0.11 0.96 0.342
Clay (%) 21915 0.1003 -4.735 0.000%*
P (mg/kg) 0.663 0.42 22 0.008%*
N (%) 0.105 0.747 -2.829 0.041*
CEC (Cmol*/kg) 1.99 0.165 -0.642 0.524
CCE (%) 2.538 0.118 0.759 0.452

el o )8 S (650 S mhaw saiaa i s g dus )0 O (5,I0 sixe prdan cdims L
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Table 3 Kruskal Wallis test results of soil physical and chemical properties at a depth of 0-30 cm and between different areas of

between floodwater spreading

) _ 40 ,e yo luwgioMean in the zone Kruskal-Wallis Test
SL b S
Soil characteristics A B c oSl s Gl e az o
Chi-Square Significant level
pH 7.34 7.45 7.64 9.76 0.008%*
EC (dSm™) 1.33 1.34 1.5 0.208 0.901
0.C (%) 1.31 1.71 1.67 4.089 0.0352*
K.(mg/kg) 216.1 225.78 225.88 0.232 0.891
Sand (%) 22.33 17.2 16.22 2.227 0.328
Silt (%) 46.88 49.9 48.66 6.393 0.041*
Clay (%) 30.77 329 35.11 7.81 0.024*
P (mg/kg) 3.77 4.15 4.04 3.044 0.0059%*
N (%) 0.147 0.15 0.153 4.673 0.0071%%*
CEC (Cmol*/kg) 16.85 18.28 19.02 2.208 0.332
CCE (%) 14.63 14.76 14.99 2.05 0.359
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Table 4 .Descriptive statistics of physical and chemical properties of soil at different times in floodwater spreading and control fields
at a depth of 30-60 cm

Control areasali aikio Flood spreading area oMew iy 4o 5
S b S5
Soil ] oS e Maximum < i ]
characteristics Maximu  Minimum Maximu oy U fmu Maximu
m (mm) (mm) m (mm) m (mm) m m (mm)
(mm) (mm)
pH 7.92 7.51 7.78 0.11 0.14 7.92 7.56 7.74 0.15 0.019
EC (dSm™) 3.18 0.55 0.86 0.44 0.511 2.05 0.41 1.14 0.79 0.693
0.C (%) 2.84 0.45 1.29 0.67 0.519 1.98 0.43 1.27 0.67 0.527
K.(mg/kg) 281 206 2111' 9.43 0.447 229 198 227.14 217'2 0.094
Sand (%) 38 10 17.7 591 0.334 30 10 21.57 7.36 0.341
Silt (%) 48 34 46.1 2.88 0.062 50 42 43.71 391 0.089
Clay (%) 42 28 36.2 5.15 0.142 44 24 34.71 4.48 0.129
P (mg/kg) 4.8 1.2 2.88 1.25 0.434 52 1.2 2.46 1 0.406
N (%) 0.14 0.009 0.12 0.012 0.1 0.613 0.099 0.109 0.03 0.275
CEC 17.4 23.1
(Cmol*/kg) 25.12 12.95 4 3.55 0.203 9 13.58 19.96 3.64 0.182
14.9 15.6
CCE (%) 15.77 13.74 5 0.61 0.041 5 13.99 15.01 0.62 0.041
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Table 5. The results of t-test of physical and chemical properties of soil at different times between floodwater spreading and control
areas at a depth of 30-60 cm.

SG s o9 oge;lLevene's Test o0y T-test
Soil characteristics F S (e 4z t S (e 4z
Significant degree Significant level
pH 4.341 0.143 -1.059 0.295
EC (dSm™) 3.741 0.056 3.427 0.016*
0.C (%) 0.175 0.677 -0.188 0.854
K.(mg/kg) 8.651 0.1005 3.152 0.003**
Sand (%) 1.396 0.244 2.945 0.048*
Silt (%) 0.874 0.355 -2.312 0.025*
Clay (%) 0.007 0.933 -1.065 0.293
P (mg/kg) 3.671 0.062 -3.279 0.021*
N (%) 1.048 0.311 -2.992 0.032*
CEC (Cmol*/kg) 0.003 0.956 -0.457 0.65
CCE (%) 0.005 0.958 0.503 0.617

ol 3030 S (55l (s s oaas LS i g 0o ;0 O (54l Jre g saimo LS
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Table 6- The results of the t-test of physical and chemical properties of the soil at different times between the floodwater spreading
and control fields at a depth of 30-60 cm.

) _ 40, 0 lwgioMean in the zone Kruskal-Wallis Test
SL b S
Soil characteristics A B C Pl s SIS e 4z
Chi-Square Significant level
pH 7.71 7.75 7.76 0.983 0.612
EC (dSm™) 1.01 1.102 1.254 6.592 0.044*
0.C (%) 1.07 1.3 1.37 1.525 0.466
K.(mg/kg) 217.4 231.33 233.78 7.767 0.005%**
Sand (%) 25.6 21.89 16.78 6.227 0.044*
Silt (%) 41.2 44.67 45.55 6.006 0.049*
Clay (%) 33.2 33.44 37.67 5.708 0.05*
P (mg/kg) 222 23 2.88 6.685 0.026*
N (%) 0.117 0.118 0.189 6.371 0.0185*
CEC (Cmol‘/kg) 16.88 15.84 18.16 2.343 0.31
CCE (%) 15.06 18.18 18.78 2.301 0.33
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