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using field, laboratory methods and Pedotransfer functions. The amount of Ks in
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Keywords: Shiozawa, Dane and Puckett and Puckett et al. were obtained. Evaluation of the
Double ring method, results showed that the double ring methods, Rosetta model and Pedotransfer
Falling head method, function of Cosby et al. with a geometric mean error ratio of about 1 were more
Guelph permeameter, accurate than other methods. The deviation time of these methods were 4.75, 5.31
Pedotransfer functions, | and 26.14, respectively. The geometric standard deviation error ratios of these
Rosetta model. methods to the falling head method were 1.10, 1.40 and 2.08, respectively.

1.  Introduction

Saturated hydraulic conductivity of soil is an important soil property in the management of irrigation
and drainage issues, including areas covered with palm trees. The study of soil physical properties,
including saturated hydraulic conductivity, is very important in the context of tree root development,
especially in areas of Khuzestan that are in dire need of a drainage system. The aim of this study was
to compare and evaluate the methods of measuring the hydraulic conductivity of the soil by the methods
of double ring, Guelph permeameter with laboratory method of falling head in a silty clay loam soil.
Another purpose of this research is to evaluate the accuracy of different Pedotransfer functions as well
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as Rosetta model with the nature of artificial neural network in estimating the saturated hydraulic
conductivity of a fine-textured soil subject to drainage problems.

2. Materials and Methods

This study was conducted in the palmetum lands of Bavi city of Khuzestan province. Saturated
hydraulic conductivity was evaluated using field, laboratory methods and Pedotransfer functions. The
amount of saturated hydraulic conductivity in five distances of 0.5, 1, 2, 3 and 5 meters from palm trees
with three replications by double ring methods, Guelph permeameter, falling head, Rosetta model and
Pedotransfer functions of Cosby et al. (1984), Ferrer-Julia et al. (2004), Campbell and Shiozawa (1994),
Dane and Puckett (1994) and Puckett et al. (1985) were obtained. The independent input variables for
the Pedotransfer functions were the clay and sand abundance of the soil samples. Hydraulic conductivity
in Rosetta model was determined using soil particle size distribution values (percentage of sand, silt
and clay particles) and bulk density. In the double ring method, the base infiltration was measured with
two coaxial rings with an inner diameter of 55 and 35 cm and a height of 25 cm.

3. Results

Evaluation of the results showed that the double ring methods, Rosetta model and Pedotransfer function
of Coshy et al. (1984) with a geometric mean error ratio of about 1 were more accurate than other
methods. The deviation time of these methods were 4.75, 5.31 and 26.14, respectively. The geometric
standard deviation error ratios of these methods to the falling head method were 1.10, 1.40 and 2.08,
respectively.

4.  Discussion and Conclusion

One of the reasons for the lower accuracy of the other Pedotransfer functions under study is the regional
nature of these functions, lack of attention to large pores and soil structure. In fact, the priority of using
these functions should be for soils similar to their development conditions, and to estimate the hydraulic
properties of soils in other areas, they should first be evaluated and then used with great caution for
other areas. The overall results of this study showed that in the study area there was a high correlation
between the values of saturated hydraulic conductivity obtained from the double ring method, falling
head and Rosetta model and each of them can be used instead of each other. The application of Guelph
permeameter method led to the presentation of results that require further investigation of this method
in soils covered with palm trees.
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Comparison of Methods for Estimating Saturated Hydraulic Conductivity
of Soil in Palmetum Lands

Hamid Zare Abyaneh!'", Ali Soleimani?, Saeid Jalili’, Mehdi Jovzi*

Abstract

Saturated hydraulic conductivity of soil (Ks) is an important soil property in the management of
irrigation and drainage issues, including areas covered with palm trees. This study was conducted to
determine the amount of Ks in the palmetum lands of Bavi city of Khuzestan province. The amount of
Ks was also evaluated using field, laboratory methods and Pedotransfer functions. The amount of Ks in
five distances 0of 0.5, 1, 2, 3and 5 meters from palm trees with three replications by double ring methods,
Guelph permeameter, falling head, Rosetta model and Pedotransfer functions of Coshy et al., Ferrer-
Julia et al., Campbell and Shiozawa, Dane and Puckett and Puckett et al. were obtained. Evaluation of
the results showed that the double ring methods, Rosetta model and Pedotransfer function of Cosby et
al. with a geometric mean error ratio of about 1 were more accurate than other methods. The deviation
time of these methods were 4.75, 5.31 and 26.14, respectively. The geometric standard deviation error
ratios of these methods to the falling head method were 1.10, 1.40 and 2.08, respectively.

Keywords: Double ring method, Falling head method, Guelph permeameter, Pedotransfer
functions, Rosetta model.
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