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Abstract

Background and objectives

Research has been done on different materials to control and reduce wind erosion. Among them,
we can mention the performance of agar gum biopolymer in reducing dust production at
different concentrations of 0.5, 1.0, and 1.5%. Its results showed that the addition of biopolymer
improves the water-holding capacity, increases the surface and compressive strength of the soil,
and decreases dust production. In another study, agar gum biopolymer significantly improved
soil mechanical properties. This study investigates the effect of polymer nuclei (M19) on
controlling sand dunes. This research investigates the effect of nucleos (M19) mulch on
reducing wind erosion and controlling sand dunes and dust.

Methodology

This research was carried out in Segazi Plain, a study and implementation priority due to its
proximity to urban areas, military facilities, transportation, as well as industries and workshops
located there, from the aspect of preventing wind erosion and desertification. After choosing the
field, two plots of 500 square meters with the same conditions (an active hill with an area
around it with natural and hand-planted vegetation) were selected. To determine the effect of
soil cover, the area of each plot was determined by wooden stakes. In addition, the surrounding
sand dunes were staked to measure their displacement. A pump sprayer mulched the measuring
plot with nucleos (M19) mulch. Following the soil moisture changes, information including
seedling survival and growth rate, soil cover's ability to control sand dune displacement, and
compressive stress was examined during different months. Finally, the effectiveness of soil
cover was compared with the control treatment using the T-test.

Results

The results of examining the changes in humidity and the effect of soil cover on it showed that
the highest humidity in the area was after rain. No clear difference was observed between the
drying process of the control plot and the mulched plot. It was also found that this mulch
positively affects seedling growth rates. During the research period, the control sand dunes
moved about 0.75 to 2.5 meters depending on the season and wind direction. In contrast, the
mulched sand dunes remained stable. On the other hand, with time, the mulched field's surface
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became flaky, and signs of wear and tear were observed.

Conclusion

The first point about using this polymer as a soil cover is its two phases during transportation
and storage until mulching. In such a way, the two layers can be clearly distinguished. As a
result, mixing is necessary for the uniformity of the polymer during the preparation of the final
emulsion. This can be considered as one of the negative characteristics of the used polymer.
This mulch positively affected soil moisture changes and increased soil moisture retention. On
the other hand, the comparison of the growth of the seedlings in the mulched field and control
also shows its effect on the growth of the seedlings. This soil cover's only positive and critical
feature is its high flexibility after mulching in such a way that it is possible to drive on it with
caution. Finally, after a year, cracks were first detected in the research field. Gradually, the
number and depth of cracks increased, which caused the mulched field surface to become flaky.
Following this complication, instability and signs of wear and tear were observed in the
mulched area. However, no movement or change in location was observed in the mulched hill.
It should be noted that with time, more destruction occurs on the surface of the mulched area.
Following more flaking, the mulched surface may be destroyed, and hill erosion may begin.
Considering these cases, mulching in this and similar areas is not recommended.
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Figure 6- A view of the wind tunnel in the area
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Table 2- Changes in volumetric soil moisture (percentage)

Volumetric moisture Volumetric moisture
ercentage ercentage Volumetric moisture percentage
_p d . P d . P g collection time Row
mulching plot next to the Mulching plot on the side of of the control plot
collar the hill
10.1 9.6 9.4 March 2018 1
2
21.8 21.4 212 May 2018
19.1 18.7 18.4 June 2018 3
13.7 13.3 12.6 July 2018 4
11.2 10.9 9.9 Aug.2018 5
10.1 9.6 8.8 Sep. 2018 6
9.1 8.8 8.1 Oct. 2018 7
8.2 8.2 7.4 Nov. 2018 8
7.6 7.4 6.8 Dec.2018 9
6.8 6.7 6.2 Jan.2019 10
6.3 6.2 6.1 Feb. 2019 11

219 224 22.3 May 2019 12
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Volumetric moisture Volumetric moisture

percentage percentage Volumetric moisture percentage L
- . . collection time Row
mulching plot next to the Mulching plot on the side of of the control plot

collar the hill
17.6 17.6 17.1 June 2019 13
13.6 12.8 12.1 July 2019 14
11.3 11.2 10.7 Aug. 2019 15
10.7 10.1 9.8 Sep. 2019 16
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Table3- Comparison of the effect of mulch on humidity changes by Ttest

The significance level df The value of the T statistic Source of changes
0.00 15 -7.32 control - mulched plot
0.00 15 6.67 control - Mulching plot on the

side of the hill
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Table 4- Plant growth rate

Nitraria Haloxylon Nitraria Haloxylon
In control plot In control plot In mulched plot In mulched plot
Season
tree Canopy tree Canopy tree Canopy tree Canopy year
height area height area height area height area
cm cm? cm cm? cm cm? cm cm?
48 2184 43 1540 48 2900 31 2450 Fourth 2018
49 223 43 1584 49 2950 31 2500 first
51 2295 44 1620 50 3000 33 2500 Second
2019
51 2295 45 1620 50 3000 33 2500 Third
52 2332 45 1665 51 2989 33 2550 Fourth
53 2385 46 1677 51 3111 34 2652 first
2019
53 2438 47 2120 51 3172 35 2704 Second
.- A e ,k'r By }
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Figure 7- Sample of Haloxylon in plot research area
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Table 5- Comparison of the effect of mulch on canopy changes by Ttest

The significance level Df The value of the T statistic The source of changes canopy
0.02 6 -2.87 Control- Nitraria
0.00 6 -17.98 Control- Haloxylon

Ttest 05051 b Jl b 225 Sl @lo b a5 Sz
Table 6- Comparison of the effect of mulch on height changes by Ttest

The significance level Df The value of the T statistic The source of changes height
0.02 6 3.24 Control- Nitraria
0.00 6 83 Control- Haloxylon
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Figur 8- Relocation of sand hill control in relation to the installed indexes
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Figure 9- The movement of the control hill during the harvest period
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Figurel0 - Destruction of the mulched field
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Table 7- Compressive strength measured in newtons per square centimeter
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