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Protection, restoration, development, and optimal use of soil, especially in natural
areas such as forests, pastures, deserts, and natural groves, for sustainable
development, are possible through scientific and comprehensive management. In
the present research, some physical and chemical properties of soil were
investigated in two locations reclaimed wetlands through flood spreading operations
and the control area (degraded wetlands). In both places, 16 profiles were dug and
due to two sampling depths of 0-25 and 25-50 cm, 32 soil samples were collected.
In the samples, the percentage of silt, clay, sand, permeability, electrical
conductivity (EC), soil acidity, absorbable iron, manganese, zinc, phosphorus,
potassium, percentage of carbon and organic matter were measured. Then, the
average of mentioned characteristics was compared using the T-test between the
two restoration areas and the degraded control area at the level of 5% and 1%.
According to the results the difference between the two places in the first depth of
0-25 cm, was more evident, so in the first depth between the two places in terms of
silt, clay, sand, permeability, apparent specific gravity, electrical conductivity and
cation exchange capacity and percentage of organic matter, soil carbon, absorbable
phosphorus, iron, zinc, and manganese there is a statically significant difference at
the 95% level (P<0.05). It was also found that the percentage of soil organic matter
and carbon increased significantly and the permeability of the soil decreased
significantly at the level of 95% with the implementation of flood spreading
restoration operations. Also, the results showed that in the control the rain-fed
amount of soil phosphorus was higher which can be explained by the continuous
fertilization of phosphate fertilizers by the farmers in the degraded rain-fed lands.
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EXTENDED ABSTRACT

Introduction: Soil is considered a big reservoir for storing carbon dioxide. The flow of soil carbon dioxide is
one of the most important processes in the carbon cycle of ecosystems. According to how they are managed,
pastures have the ability to be considered an important reservoir of carbon storage. There are 84 million ha of
pasture lands in Iran. In Kermanshah province, almost 54% of the area of the province is pasture, which
unfortunately, over the past few decades, as a result of land use change, pasture plowing, excessive and out-of-
season cattle grazing, fires, and cutting of bushes and trees, have caused the pastures to decline. It provides the
basis for the destruction of vegetation, water wastage, floods, soil degradation, and reduction of soil fertility.
Land use change and its management methods, such as plowing and fertilization, directly affect the physical,
chemical-microbiological properties and ability of soil particles. Since the conversion of agricultural lands to
pastures will increase the water retention capacity and reduce the amount of sediment, the present research has
been carried out with the following objectives: Investigating soil physicochemical properties, soil permeability,
and soil organic carbon percentage change, under the influence of flood spreading operation.

Methodology: Razin watershed with an area of 14688 ha is located in the north of Kermanshah province. In this
research, in order to investigate the physicochemical characteristics of the soil under the influence of flood
spreading operations, Saman Arfi, Kalian, and Vazmele pastures in the resin watershed where flood spreading
operations were carried out in 2015 were selected for soil sampling. For comparison, next to the flood spreading
areas, there are rain fields with similar conditions in terms of the direction of the range (north) and slope (less than
20%) and management, which used to be pasture in the past, but were destroyed and plowed by local people and
turned into low rain fields. In November 2022, eight soil profiles were dug in the flood spreading area and eight
profiles were dug in the control area, and a total of eight soil samples were taken from two depths of 0-25 cm and
25-50 cm in each area. To determine the water permeability index in the soil, a disk permeameter device was used
in the treatments and study points by the field measurement method. Soil characteristics such as texture, apparent
specific gravity, soil permeability, soil organic carbon, cation exchange capacity (CEC), potassium and phosphorus
(P and K) and low consumption elements (iron, manganese, zinc, and copper), soil acidity (pH) and electrical
conductivity (EC) were measured by conventional laboratory methods.

Results and Discussion: In general, the results of this research showed that the restoration operation of flood
spreading has a significant effect on the physical properties of the soil. The results of this investigation in both
depth (0-25 cm) and depth (25-50 cm) using statistical tests showed that in the destroyed rain-fed (control) in
both depths, the percentage of silt is significantly lower than the area affected by the operation. Watershed
restoration is flood spreading (P< 0/05). The result of comparing the percentage of clay and sand in the two
areas affected by restoration operations and the destroyed area in the first depth using the T-test shows that in
the flood spreading area, the percentage of clay and sand is significantly lower at 95 % confidence level (P<
0/05).). The results of the investigation showed that the restoration operation of flood spreading has a significant
effect on the percentage of organic carbon in the soil (Table 1). In addition, the restoration operation of flood
spreading has been able to improve the physicochemical properties of the soil, strengthen the moisture storage,
increase the fertility of the soil, and as a result, increase the vegetation cover and the percentage of litter and its
return to the soil, and as a result, the percentage of organic carbon in the soil has increased.
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Table 1- Comparison of the percentage of soil carbon (OC%b) in two locations of control wetland and reclaimed
wetlands with flood spreading system

Application type Degraded wetlands (control) reclaimed wetlands T value

Depth (0-25) cm 1.81+0.1° 3.03+0.2° 9.48™

Depth (25-50) cm 1.4+0.14° 2.15+0.2° 3.02°
*significance at 5 % level **significance at 1% level

Conclusion: Conclusion: The results proved the effectiveness of the operation in improving the condition of sail
properties in the study area. Since the restoration of low-yielding wetlands through flood spreading operations
reduces the effects of tillage and plowing the land, as a result, the amount of production of pasture plants
increases. With the increase in the amount of litter and root biomass, the ground for the activities of
microorganisms increases. Following the increase of microorganism activity and root penetration and the
increase of porosity in the soil, the soil structure is improved and the substrate is provided to store precipitation
and increase the soil moisture level, and the runoff and soil erosion are reduced. Therefore, the amount of
organic matter and soil carbon reserves in the reclamation area will increase under the influence of flood
spreading. With the increase of organic matter, the fertility and stability of the soil will increase, and the
improvement of some physicochemical indicators of the soil also confirms this. However, the examination of
some characteristics such as apparent specific gravity and permeability of the soil showed that in the
reclamation area due to the change of soil texture and the increase of fine-grained sediments such as silt and
livestock traffic in these lands, especially in the spring seasons, the compaction and apparent specific gravity of
the soil increased. Therefore, it requires departments such as the Organization of Natural Resources,
Environment, and the Organization of Agricultural Jihad, which are in charge of soil protection, to facilitate the
participation of the local community in the implementation of management operations such as irrigation and the
technical implementation of the grazing plan. Therefore, by observing the balance of livestock and pasture in the
study area, as well as implementing mechanical and biological integrated operations, the ground will be
provided to improve these indicators.
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Figure 1- Geographical location of Razin watershed in the Kermanshah province
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Figure 2- Measurement method of soil permeability using Permeameter plate device
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Table 2- Comparison of some soil chemical characteristics in two locations of control wetland and reclaimed wetlands
with flood spreading system
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Table 3- Comparison the percentage of soil carbon (OC%b) in two locations of control wetland and reclaimed
wetlands with flood spreading system
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Table 4- Comparison of carbon sequestration in two locations of control wetland and reclaimed wetlands through
flood spreading System
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