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5- Water Erosion
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1- Polyacrylamide

2- Freezing and Thawing Process
3- Percolation

4- Geotextile
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1- Erosion Plots
2- Splash Cups
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Figure 1- General view of designed splash cups located at experimental plots (adapted from KhalediDar vishan et al., 2014)
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Table 1- Summary of attributed variables of splash erosion amount (gin 0.25 m? plots) of studied treatments
Net splash erosion /s sl
PAM 35,55 (9 PAM 3,5 ;! axy
oyl 0] Before PAM application After PAM application

Attributed Item ol 9d el ol 9d —3lesdl
Freezing Freezing-Thawing Freezing Freezing-Thawing
05k 4.162 2.525 0.840 0.661
Average
Slre Bl
o 1.549 0.987 0.246 0.341
Standard Deviation
ol 2.785 1.182 0.566 0.400
Min
e 6.141 3.389 1121 1.109
Max
Upward splash erosion glewily ¢yloeid Cuws¥U ylenily
PAM 3,55 9 PAM 5,55 ;1 axy
oyl 0yl Before PAM application After PAM application
Attributed Item ozl g3 —dlazd! dlosxil g3 —dlezsl
Freezing Freezing-Thawing Freezing Freezing-Thawing
05k 0.825 0.707 0.286 0.348
Average
Slire Sl
. 0.243 0.371 0.158 0.180
Standard Deviation
Sl 0541 0.356 0.145 0.192
Min
e 1.135 1.095 0.499 0578
Max
Downward splash erosion ¢ylewsly olowd Cawd b plowsly
PAM 35,55 (9 PAM 3,55 ;1 axy
oyl 0, Before PAM application After PAM application
Attributed Item ozl P VY 3 ozl EPLIPY )]
Freezing Freezing-Thawing Freezing Freezing-Thawing
Ol 4.986 3.233 1.125 1.008
Average
Slire Bl
o 1.776 1.320 0.400 0.373
Standard Deviation
b 3.326 1.539 0.711 0616
Min
Al 7.276 4.343 1.620 1516
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Table 2- Results of Paired Samples T-test for obtained splash erosion before and after PAM application

Soy b)loi
(Attributed Item) t o b &3 sxo gl
gyey t- value Significant level
Variable
. el 4.750 0.018
oA ledl Gioloyd ik Freezing
Net splash erosion 23> ool 5.096 0.015
Freezing-Thawing
M ad ezl
CaodVl 3 ledl ioloyd olie ) 8.930 0.003
i . Freezing
S op? —3lessl 150 0.230
Upward splash erosion Freezing-Thawing - )
. Slesl
Cawd oyl 3 el Gioloyd i . 5.123 0.014
. Freezing
oledl s 3 —slasg
Downward splash erosion i ' 3.754 0.033
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Figure 2- Comparison effects of PAM application on net splash erosion in study plots (0.25 m™?)
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Figure 3- Comparison effects of PAM application on upward splash erosion in study plots (0.25 m?)
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Figure 4- Comparison effects of PAM application on downward splash erosion in study plots (0.25 m2)
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Introduction: The capability of a soil to resist erosion depends on soil-particle size and distribution, sail
structure and structural stability, soil permeability, water content, organic matter content, and mineral and
chemical constituents. Among many affecting factors on aforesaid characteristics, the freezing-thawing
processes may considerably affects. Freeze-thaw fluctuation is a natural phenomenon that is frequently
encountered by soils in the higher latitude and altitude regions in late autumn and early spring. Effects of
freezing and freezing-thawing phenomena on soil erosion and sediment yield are important. Nevertheless, soil

conservation under these phenomena by using different methods as well as soil amendments has not been yet
considered. Surface application of anionic polyacrylamide (PAM) in solution has been found to be very effective
in decreasing seal formation, runoff, and erosion.PAM stabilizes soil structure due to the ability of the polymer
chains to adsorb onto clay particles and bridge them together forming stable domains. This adsorption can be a
result of interactions between the negatively-charged functional groups of the PAM molecules and the
positively-charged edges of clay minerals, orexchangeable polycations (mainly Ca") acting as ‘bridges’ between
the negative charges of the PAM's functional groups and the negatively- charged planar surfaces of the clay. The
PAM is adsorbed on the external surfaces of the aggregates and binds soil particles far apart together, thereby
were shorter and evidently less effective in enhancing increasing their resistance to splash by raindrop impact
and detachment by runoff. A lot of research work focused on freezing effects in soils on aggregation or increase
aggregate stability and emphasis corresponding effects. But the effects of application of soil amendments on soil
induced freeze and thaw cycle have not been studied yet.

Materials and Methods. The present study evaluated the performance of PAM in controlling freeze-thaw
cycle effects on splash erosion from a silty loam soil. A freeze-thaw cycle was simulated in Soil Erosion and
Rainfall Simulation Laboratory of TarbiatModares University. The present study was conducted under controlled
laboratory conditions with a simulated rainfall. The maximum efforts were made to mimic natural conditions to
get access to results with high level of fidelity. Towards this attempt, air and different soil depth temperatures
were analyzed in natural condition and 10 cm soil depth was targeted for the soil laboratory experiments. The
rainfall storm with 72 mm h™ and 30 min duration was simulated and conducted for the study treatments. The
soil was poured in small erosion box with 0.25 m? surface area in three replicates. A thick filter, draining the
lower 20 cm of the soil profile was generated using mineral pumices.The prepared soil sample was evenly
packed into the soil plots at a bulk density of 1.3 Mg m™ similar to that measured under natural conditions. The
plots were then placed in saturated pool for 24 h and then left to be drained to achieve an average moisture
content of 35% similar to that recorded for the realities in the study area. So, splash erosion rates were measured
using splash cups in two control treatments without PAM subjected to freezing and freezing-thawing processes,
and two other plots treated by freezing and freezing-thawing processesplus application of 20 kg ha™ of PAM.
After securing thenormality ofdata, the average net splash erosionand the average upward and downward rates of
splash erosion in allexperimental treatmentswere comparedby paired sampled T-test.

Results and Discussion: According to the results of statistical analyses, the PAM application had a
significant effect (p<0.018) on net splash erosion. The collected data on upward segments of cups treated with

freeze phenomena showed that PAM played an effective and a significant role (P<0.003) in splash and no
significant effect (P>0.365) on freezing-thawing processes. The significant difference (P<0.041) between
downward segments of cups were also observed in al treated plots. In overall, PAM application reduced the
amount of net splash erosion, upward and downward splash erosion in study treatments. The study revealed that
the PAM can be successfully used in the silty loam soil to improve soil structure and control splash erosion.
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Though, further studies with deeper insights to different conditions and under various rainfall intensities and
conservation measures are essentially needed to draw more reliable conclusion about affectability of splash
erosion induced freeze-thaw cycle.
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