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double rings, and the tension infiltrometer. The value of this parameter indicates
the predominance of gravitational potential over capillary potential. In this study,
the field method of tension infiltrometer was used in both forest and agricultural
in loamy-sand texture in Moghan Faculty of Agriculture. In order to perform the
tension infiltrometer method, the experiments carried out in 5, 10 and 15 (cm)
matric suctions at 20 points in the form of a regular square network with 3*3 m
distances in forest and farm land uses and infiltration data was modeled using
Wooding’s analytical method (best fit) and was obtained macroscopic capillary
length for each land uses. The mean macroscopic capillary length and the
saturated hydraulic conductivity (Ks) for forest and farm land uses were obtained
9.4,9.5 (cm) and 1.7, 6.7 (cm/hr), respectively. Also, in terms of sorptivity, S(h)
and steady-state flux, gq(h) in the applied matric suction, the values obtained for
farm use were significantly higher than forest use values and its decreasing trend
was seen from 5 to 15 suction, especially in farm use. The mean values of
sorptivity, S(h) and steady-state flux, q(h) in applied suctions and in farm land
use were calculated 1.2 and 1.6 times more than forest use, respectively.
Performing Compare Means test at the level of 1% showed a significant
difference between the two land uses in all indicators except for the macroscopic
capillary length. Also, the trend of increasing the saturated hydraulic conductivity
of soil was observed with decreasing macroscopic capillary length (Ac) in both
land uses, but the slope of this trend in forest use was almost twice that of field
use.

1.  Introduction

Land use in the general sense includes the allocation of land to activities such as pasture, forest,
agriculture (rainfed and irrigated) and garden. Water, soil, forests and pastures, which are the main
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pillars of natural resources and agriculture, are among the main economic factors of any country.
ecosystem has already been changed by human processes, mainly by burning the forest, practices still
common when preparing the soil for agriculture. destroying vegetation cover with burning, can do
drastically reduce wildlife populations, affect water quality and change the climate balance and soil
balance. soils usually have a superficial crust in areas without vegetation because textural difference
between horizons, directly influence the vertical infiltration of water, causing water deficit and few
existing plant species in the area (Soares et al., 2017, Kelishadi et al., 2014). Soil use and management
effect on physical quality of the soil. However, it also makes the soil susceptible to erosion (Lima et al.,
2018, Dionizio et al., 2019). changing native vegetation by forage crop, due to soil management
necessary for farming, modifies the physical properties of the soil in ways that can make restoration of
good physical properties impossible (Soares, 2018, Hu et al., 2009). The macroscopic capillary length
(Ac) is a key parameter to use golf permemeter, double rings, and the tension infiltrometer. The value
of this parameter indicates the predominance of gravitational potential over capillary potential. In this
study, the field method of tension infiltrometer was used in both forest and agricultural in loamy-sand
texture in Moghan Faculty of Agriculture to determine the effect of land use on the amount of
macroscopic capillary length.

2. Materials and Methods

The study area is located in a part of north Ardabil province near to parsabad city, at 39°38' N and 47
°55' E. The average elevation is 32m above sea level; the mean annual precipitation is 285mm and the
mean annual temperature is 14.7 °C. In order to perform the tension infiltrometer method, the
experiments carried out in 5, 10 and 15 (cm) matric suctions at 20 points in the form of a regular square
network with 3*3 m distances in forest and farm land uses. Suction was performed at 15, 10, 5 cm. The
time required to achieve steady-state current resistance varied from 10 minutes to 25 minutes in different
soils and suctions. First, a suction of 15 cm was applied and then, as mentioned, suctions of 10 and 5
cm were applied. In each suction, a reading was read every 20 seconds for the first 3 minutes and then
the tank water level was recorded every seven seconds for up to seven minutes after the start of the test,
then infiltration data was modeled using Wooding’s analytical method (best fit) and was obtained
macroscopic capillary length for each land uses.

3. Results

The results showed that the range of changes in soil water infiltration parameters in field use is more
than forest use and this indicates a non-uniform effect of field operations on soil infiltration
characteristics in farm use which can lead to inaccurate design of water advance and regression times.
Performing Compare Means test at the level of 1% showed a significant difference between the two
land uses in all indicators except for the macroscopic capillary length. The trend of increasing the
saturated hydraulic conductivity of soil was observed with decreasing macroscopic capillary length (Ac)
in both land uses, but the slope of this trend in forest use was almost twice that of field use.

4, Discussion and Conclusion

The minimum, maximum and average saturated hydraulic conductivity statistics obtained in the field
are more than the values calculated from forest use. The decrease in saturated hydraulic conductivity in
forest use can be due to the increase in bulk density and soil compaction due to the passage of time in
forest use. The mean macroscopic capillary length and the saturated hydraulic conductivity (Ks) for
forest and farm land uses were obtained 9.4, 9.5 (cm) and 1.7, 6.7 (cm/hr.), respectively. Land use
change did not have much effect on the average macroscopic capillary length and the amount of
macroscopic capillary length in forest and agricultural land use was approximately equal. However, the
maximum hydraulic conductivity measured in the field use was more than the maximum value of the
forest use and was almost twice that. Also, in terms of sorptivity, S(h) and steady-state flux, q(h) in the
applied matric suction, the values obtained for farm use were significantly higher than forest use values
and its decreasing trend was seen from 5 to 15 suction, especially in farm use. The mean values of
sorptivity, S(h) and steady-state flux, q(h) in applied suctions and in farm land use were calculated 1.2
and 1.6 times more than forest use, respectively. The results of comparing the means show that the
hydraulic conductivity of the soil saturation obtained in forest and field use has a significant difference
at the level of 99% probability.
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