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Figure 1. The location of study area
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Figure 2. Rainfall simulator and its equipments
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Table 1. The results of chemical analysis of soil

Parameter Depth 5-15 cm Depth 0-5 cm
EC (dS m?) 3.1 2.9
pH 7 7
OC (%) 0.16 0.23
K (mg kg?) 0.81 1.1
P (mg kgl) 99 110
Na (meq I'%) 4.2 3.96
Mg (meq 1Y) 28 24.5
Ca (meq IY) 9 10.5
Cl (meq IY) 10 5
HCO3 (meq 1Y) 2 3
Gypsum (%) 16.6 16.1
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Table 2. Variance analysis of total runoff under different treatments of slope, intensity and polymer

Source of variation Significant level F Mean of square ~ df  Sum of square
(Replication) 0.016 5.0 130521.6 2 261043.1
(Slope) 0.000 487.1 12776263.5 1 12776263.5
(S=R) 0.259 1.4 37461.2 2 74922.4
(Intensity) 0.000 6289.2 164976707.1 1 164976707.1
(1*s) 0.000 24.6 645261.8 1 645261.8
(I* S*R) 0.589 0.7 18790.3 4 75161.2
(Polymer) 0.000 267.2 7009067 3 21027201.1
(P*S) 0.000 1023.7 26853328.5 3 80559985.6
(P*1) 0.000 608.6 15964383.2 3 47893149.5
(P*1*S) 0.000 533.9 14004548.6 3 42013645.8
(Error) - - 26231.8 24 629563.1
(Total) - - - 48  2100067090.4

Polymer: P : ., Intensity: | : 5t o Slope: S:c.s  Replication: R : )|,

Cilizeo o youly g b )b W dacwd 10 oy Ol ley IS e il duwlio - Jguz
Table 3. Comparison of means of total runoff in different slopes, rainfall intensities and polymers

Difference of level

Treatment Level means Standard error ~ Significant level
7.5 125 1031.837* 46.754 0.000
Slope 125 75 1031.837*- 46.754 0.000
Intensity 32 50 -3707.837* 46.754 0.000
50 32 3707.837* 46.754 0.000
Mulch P3 290.792* 66.1 0.000
Control Mulch Pg -522.542* 66.1 0.000
Mulch Pc -1449.625* 66.1 0.000
Control -290.792* 66.1 0.000
Mulch Ps Mulch Ps -813.333* 66.1 0.000
Polymer Mulch Pc -1740.417* 66.1 0.000
Control 522.542* 66.1 0.000
Mulch Pg Mulch P3 813.333* 66.1 0.000
Mulch Pc -927.083* 66.1 0.000
Control 1449.625* 66.1 0.000
Mulch Pc Mulch P3 1740.417* 66.1 0.000
Mulch Pg 927.083* 66.1 0.000

(Significant at 5% probability level) jls cxe 00,0 & mlaw ;5 (.Kile B
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Figure 3. Comparison of means of total runoff in different mulch treatments
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Table 4. Variance analysis of total sediment under different treatments of slope, intensity and polymer

Source of variation Sum of square df Mean of square F Significant level
(Replication) 2.3 2 11 25 0.106
(Slope) 11.2 1 11.2 24.4 0.000
(S*R) 1.2 2 0.6 13 0.292
(Intensity) 4.5 1 4.5 9.8 0.005
(1*S) 0.0 1 0.0 0.0 0.893
(I*S*R) 0.2 4 0.1 0.1 0.975
(Polymer) 693.0 3 231.0 504.4 0.000
(P*S) 33.6 3 11.2 24.4 0.000
(P*1) 13.4 3 4.5 9.8 0.000
(P*1*S) 0.0 3 0.0 0.0 0.996
(Error) 11.0 24 0.5 - -
(Total) 1022.9 48 - - -

R: Replication, S: Slop, I: Intensity, P: Polymer
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Table 5. Comparison of means of total sediment in different slopes, rainfall intensities and polymers

Difference of level

Treatment Level means Standard error Significant level
Slope 7.5 12.5 -0.996* 0.195 0.000
P 12.5 7.5 0.996* 0.195 0.000
. 32 50 0.610* 0.195 0.005
Intensity 50 32 -0.610* 0.195 0.005
Mulch P3 8.775* 0.276 0.000
Control Mulch Pg 8.775* 0.276 0.000
Mulch Pc 8.775* 0.276 0.000
Control -8.775* 0.276 0.000
Mulch P3 Mulch Pg -3.155E-30 0.276 1.000
Polvmer Mulch Pc 6.120 E-15 0.276 1.000
y Control -8.775* 0.276 1.000
Mulch Pg Mulch P3 3.155 E-30 0.276 1.000
Mulch Pc 6.120 E-15 0.276 1.000
Control -8.775* 0.276 1.000
Mulch Pc Mulch P3 -6.120 E-15 0.276 1.000
Mulch Pg -6.120 E-15 0.276 1.000
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Figure 4. Comparison of means of total sediment in different mulch treatments
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Figure 5. Trends of runoff and sediment for slope 7.5% and 32 and 50 mm hr-tintensities
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Abstract

The estimation of the amount of water flow through intact soils, sedimentary deposits or compacted
soils is one of the most important issues in field operations. Because, the consolidation and
dissolution of substances in soil, infiltration rate and surface runoff vary through the time. The aim
of this study was to investigate the changes of runoff and sediment production in gypsiferous soils
using rainfall simulator in the Arayez plain, Khuzestan province. The treatments consisted of natural
soil (Control), polyacrylamide at two levels 3 and 6 grams per square meter (Ps and Ps, respectively)
and Parsian mulch (Pc) that were conducted in sandy loam soil with three replications. The rainfall
intensities were set up with 32 and 50 mm per hour in slopes 7.5 and 12.5 percent. For statistical
comparisons, split split plot design was used. Results highlighted that sediment produced only in
control treatment. The investigation of runoff changes in different treatments indicated that the use
of mulch Ps, Ps and Pc, in most cases, increased runoff volume compared to control treatment.
Statistical comparison of the total amount of runoff indicated that control, mulch Ps;, Ps and P
treatments had significant differences with each other. Moreover, results revealed that amount of
sediment in Control, Ps, Ps and P, treatments had a significant differences and Ps, Ps and P. treatments
had not produced any sediment and belonged to one group.

Keywords: Arayez plain, Rainfall simulator, Split split plot design
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