[ Downloaded from jwmsei.ir on 2025-12-19 ]

oole 4 s

Ol ool (owaiges 9 p5le
Iran-Watershed Management
Science & Engineering

Vol. 19, No. 68, Spring 2025 VEeF Sk —FA 0 ko — o555 Jlw

Investigating the Effect of Combined and Separate Short-Term Application of
Compost, Polyacrylamide and Polyvinyl acetate on some Soil Characteristics and
Runoff-Sediment Changes in Loess Deposits

Aylin Pourazad®', Ali Najafinejad®**, Maryam Azarakhshi®?, Ali Mohammadian Behbahani®*
Received: 16-11-2024, Revised: 20-11-2024, Accepted: 06-12-2024, Published: 09-06-2025
https://doi.org/10.22034/19.68.1

Extended Abstract

Introduction

Soil erosion is one of the most important threats to soil quantity and quality, and its unintended consequences can be considered
one of the biggest problems facing various ecosystems today. The results of studies in Iran also indicate a high rate of soil
erosion. Measurements and estimates show that the amount of water erosion in Iran is between one and four billion tons per
year. Therefore, applying appropriate management methods to control soil erosion is of great importance in the management and
conservation of natural resources. Since biological control and management of soil erosion and the use of native or non-native
vegetation cover are very difficult or impossible in critical conditions and areas prone to erosion, among the various management
measures available, it is necessary to use methods that can protect the soil in its place and in the first steps of the impact of
erosive factors. One of the most important factors controlling runoff and soil erosion is the use of soil amendments. Therefore,
the present study was conducted with the aim of investigating the separate and combined effects of compost, polyacrylamide, and
polyvinyl acetate on some chemical, physical, and biological properties of soil, as well as changes in runoff and sedimentation

of loess deposits in a rain and soil erosion simulator laboratory.

Materials and methods

The soil used in this research was collected from the surface layer (zero to 10 cm) of the loess soil of the pasture lands of
Ghozghan Valley, Daregaz city which is sensitive to erosion. After being transferred to the laboratory, to maintain the relative
stability of the soil grains, they were passed through a 4 mm sieve. Plots with width, length and height of one, two and 0.25
meters were used for this research. The desired slope of 9% was used, which is roughly proportional to the general conditions of
the region. Then, to create an impermeable layer, the plots were filled with mineral pumice to a depth of 15 cm. In order to carry

out the present research, compost treatment was used as an organic soil amendments, and polyacrylamide and polyvinyl acetate
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were used as inorganic soil amendments. Protective treatments were applied in laboratory conditions using a rain simulator with
arainfall intensity of 84 mm/h and with a duration of half an hour and plots of 1*2 m with a slope of 9%. In the review of sources
from the researches, anionic polyacrylamide is used in the amount of six grams per square meter and in powder form due to its
effect in reducing runoff and sediment, as well as polyvinyl acetate in the amount of six grams per square meter. Compost was

used in the amount of 30 grams per square meter.

Results and Discussion

The use of protective treatments prevented runoff from flowing on the surface of loess soil, resulting in an increase in runoff
initiation time and a decrease in runoff and sediment volume. The highest reduction in runoff volume was observed in the
combined compost and polyacrylamide treatment at 48%. The highest and lowest sediment concentrations were observed in the
two control treatments and the compost polyvinyl acetate combination, respectively, with values of 267 and 48.5 g/1. The results
of the study treatments showed that the use of organic and inorganic compounds also had an effect on the biological properties
measured, and these effects were both decreasing and increasing. The use of organic treatments such as compost had a positive
effect on the biological properties of the soil due to its high organic matter content and it increases the activity of microorganisms
and consequently increases parameters such as microbial biomass carbon, the largest increase being in the combined treatment
of polyvinyl acetate and compost at 32%. The combination of compost can lead to improvement of the physicochemical and
microbiological properties of the soil. The loss of three nutrients, nitrogen, phosphorus, and potassium, increased, especially in
organic treatments compared to the control. Based on the results of this study, the best treatment was the simultaneous use of

polyvinyl acetate and compost.

Conclusion

The results of the treatments studied in this study showed that in general, applying organic and inorganic amendments
separately and simultaneously reduced the amount of sediment. In general, regarding the effect of the treatments used in this
study on the amount of soil loss, it can be said that modifying the physical and even chemical properties of the soil increases
its resistance to erosion and erosive agents. Regarding the importance of physical and chemical properties of soil, it can be said
that physical properties are more important and their modification is more important in reducing erosion; however, changing
and modifying the chemical properties of soil by using various organic additives can also play a role in reducing erosion by
affecting physical properties. Each of the organic and inorganic amendments studied was able to affect and change most of the
measured parameters, while the simultaneous use of these compounds improved the effectiveness of these compounds in most
cases. In summary, it can be stated that the use of compost, polyvinyl acetate, and anionic polyacrylamide, individually and in
combination, with the aim of investigating their effects on soil and water conservation and soil chemical and physical properties,
can be a useful, efficient, and effective solution. Finally, since the results of these experiments on a laboratory scale show good
results, it can be suggested to carry out these treatments on a wider and farm scale.
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Table 1. Used loess soil characteristics for present study
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Fig 1. Area location of collected soil in Iran, Khorasan

Razavi Province and Dargaz City
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