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Figure 1-Geographical location of the region
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Figure 2- View of wind tunnel test
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Figure 3- The Handheld anemometer of wind tunnel
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Figure 4- The speedometer of wind tunnel
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Table 1- Properties of the soil of studied area

sl JBs PH & sanel Electrical conductivit;l/ dS o psdlcolan oSand Silt Cdaw Clay (w,
Bulk density (g cm™) m™) (%) (%) (%)
155 7.6 0.2 94 0.9 51

(3) o 5 2xed bl I3l PH doxs )3 o8 18l so york 255
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&9) = (2 Jsaz) ead Lol o)lol w38 gl ol 2

am3 o 5L (B) JSs 50 S oy g05] dlaawgdy (pSilie dunlio

g al ials el pmdaw 55 2 )3 SB db sl 5o loj (iuliel L
sy yodly 203 1 o 5 g0 059, 30 Jlas 3 PH e o 205
s & Yl jal o) & 2l ialS jasdy il e & 630 5o, 51 5



1396 (b - e 4 o5l 31 il (S 5 o 4 ,251074

Sl 039 (S5l o S o 20 0 sdalie S (S sl colin glaosl
Colia y b5 5l )b re gl (ypauly o lisko pole w by ol

SB (Sl g (alond (S50 Olwogad 52 oloj 9 Cagh ¢ podly ST byl @525 gl -2 Jgsar
Table 2- Analysis of variance for the effect of polymer (P), moisture (M) and time (T) on some soil physical, chemical and
mechanical properties

(Mean of Squares)<slas po paSluo

A JOVES 35 W) @ EVERW) el S C e . ' )
Source gf vat:iation df ol ;ﬂ:' Soysd Bulk s 2l 89592 Cwglio Penetration resistance MWD
EC density
Polymer .4 2 0.157 0.001 0.029 31.601 3.668
Moisture cysb, 1 0.135" 0.001 0.001 2.245" 0.002"
Time 2 00257 0014”7 0.004 3.903" 0.166
(MXT) oK g, 2 0.005" 0.001" 0.005 0.029 0.054"
(PXM) g X yorls 2 0011"  0.002° 0.001 0.765" 0.001"
(PXT) slo* yasls 4 0008  0.002° 0.004 0.667" 0.042”
(PxMix n)‘:ji,x%b,x 4 0.004" 0.001 0.006 0.074 0.017"
Errorius 18 Zl'zix 0.002 0.005 0.156 2.86x 10°°

TS

2005 5 1 Jlain) o (3 Iy dme MBI Ll 4«
*,**Significant differences at probability level of 1 and 5%, respectively
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Figure 5- The effect of the polymer (PAM) at different time and moisture on soil pH
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Figure 6- The effect of the polymer (PAM) at different time on soil Electrical conductivity (dSm™)
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Figure 7- The effect of amount of the polymer (0, 0.5, and 1%6) on soil bulk density (g cm™®)
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Figure 8- The effect of the polymer (PAM) at different time on soil penetration resistance
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Table 3- Cumulative distribution of soil aggregate with 0.5% polymer content

(W MWD
I 0.25 0.5 1
Treatment (mm)
sals 99 100 100 100 0.279
Control Treatment
15 141 2827 36.75 5535 100 1.039
15 days- dry
sk 15 12.75 20.05 26.03 346 100 0.946
15 days-wet
25-30 8.2 21.43 3158 404 100 1.249
30 days-dry
sy 30 9.31 20.01 23.85 3053 100 1.033
30 days-wet
545 7.4 3995 435 47.05 100 0.637
45 days-dry
sk, 45 168 47.43 5258 55.65 100 0.91
45 days-wet

2o L poly sladie b SB (gaindils (o2 @595 Jgoa -4 Jos>
Table 4- Cumulative distribution of soil aggregate with 1% polymer content

e MWD
slos 025 05 1 2< 2 2
Treatment (mm)
Jals 99 100 100 100 100 0.279
Control Treatment
s 15 323 4582 5443 100 60 100 1.48
15 days- dry
by 15 36.17 5235 5897 100 6505 100 1.36
15 days-wet
530 17.38 3452 4375 100 50.03 100 1.57
30 days-dry
w3k 30 16.75 44.37 50.87 100 56.67 100 1.46
30 days-wet
S5 45 3277 7495 79.1 100 8535 100 1.11
45 days-dry
ooy 45 2522 57.9 6343 100 66.7 100 1.26
45 days-wet
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Introduction: Wind erosion is the most important agent of environmental degradation, poverty of soil, air
pollution and the dust spread. Wind erosion is causing a lot of damage to crops, buildings, facilities and vehicles.
The first step of the wind erosion control is the stabilization of soil particles. Soil stabilizing methods to control
wind erosion can be classified into mechanical, biological and chemical stabilization. Mechanical soil
stabilization type is relatively time-consuming and costly. Biological stabilization is a traditional way that
exhibits a long-term validity but sandy soil cannot provide essential water and nutrition elements needed by
plant. Recently, chemical stabilization such as high-molecular-weight anionic polyacrylamide (PAM) has
attracted the attention of researchers because of its advantages in easy and quick construction, and the
improvement of the growing conditions for plant. However PAM has been mainly used to control water erosion
and there is still little available information regarding the effectiveness of PAM on preventing soil loss by wind
erosion. The main objective of this study was to investigate the feasibility of using PAM in wind erosion
controlling. Also, effects of PAM on some soil physical and chemical properties and their temporal variability
were evaluated.

Materials and Methods: In this study polyacrylamide polymer was used as a restoration of soil and soil
structure stabilizer on sandy soil of Azadegan Plain (Khuzestan province, Iran). Consequently, an experiment
was conducted as factorial based on completely randomized design with three replicates. The experimental
treatments were consist polyacrylamide polymer (PAM) at three levels (0, 0.5, and 1 %), soil moisture at two
levels (80% FC and dry) and time duration at three levels (15, 30 and 45 days). The emulsion of PAM was
sprayed homogeneously on the soil surface. After passing each time treatment, penetration resistance and some
physical and chemical properties of soil was measured. Finally after doing all measurements, the treatment with
maximum penetration resistance were selected and the sample was prepared for wind tunnel testing. The wind
erosion experiments were conducted in a wind tunnel. Soil samples were located in removable trays. The width
and length of the trays was 30 and 100 cm, respectively. The wind erosion experiments were performed under
wind velocity of 12 m s according to the actual situation of study area.

Results and Discussion: The results indicated that in comparison to control, soil acidity decreased at both
levels of the polymer with increasing time. The decreasing of soil acidity in wet treatments was more than dry
treatment. The lowest amount of pH was obtained in the 30-day wet treatment at 1% polymer level. The results
show from the 30th day onwards, soil pH increased, which is probably due to the polymer degradation. With
passing time, soil electrical conductivity (EC) at both levels of the polymer (0.5 and 1%) increased and
decreased respectively after 30 days. These observations are probably because after 30 days the properties of
polymer-hydrophilic units gradually decrease and water adsorption was reduced or that soil soluble salts were
adsorbed by polymer particles. The results also showed with passing time, Mean Weight-Diameter of Soil
Aggregates (MWD) increased and then after 30 days declined. The largest MWD was observed in 30 days
treatment at 1% polymer level. After thirty days, its effect has probably diminished due to polymer degradation.
Furthermore, the results showed no significant difference of bulk density among treated soil with different level
of polymer, but application of polymer caused to decrease bulk density comparison to control. Polymer
application increased soil penetration resistance significantly. Using 1% of polymer increased it to 6 kg/m® The
results also indicated that the soil resistance at first increased with time and then decreased significantly. The
amount of soil penetration resistance at 45-day was less than 15-day. The results of wind tunnel with a maximum
12 m/s wind velocity showed that application of the polymer reduced the erosion of sands samples to zero.

Conclusion: The research results indicated that PAM application increased soil penetration resistance and
MWD. The polymer could improve the structure of soil aggregates and increase the amount of dry-stable
aggregates and therefore decrease soil bulk density. Spraying PAM solution on the surface of soil significantly
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decreased the wind erosion amounts. Therefore, this inexpensive and easily usable polymer can be considered as
a soil stabilizer to control wind erosion in arid and semiarid areas.

Keywords: Penetration resistance, Soil moisture, Time, Wind tunnel



