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Table 1. Selected physical and chemical properties of the studied soil.

Al sy e dolas oS by S Slalse RSB AL S
Bulk density CCE* Organic matter CEC* H EC Textural class
(Mg m™) (kg/100kg) (kg/100kg) (cmol. kg ") P ds m™")
122 212 1.7 15.0 8.1 1.02 e

*: CCE: calcium carbonate equivalent; CEC: cation exchange capacity; EC: electrical conductivity.
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Figure 1. An example representation of the soil surface after dipping rings of different diameters (a: 5.5,

b: 10.88, c: 31.8 cm) into the studied soil.
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Figure 2. Mean (+standard deviation) of field saturated hydraulic conductivity (K;) values measured by

simplified falling head with rings of different sizes.
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Table 2. Analysis of variance for impact of different ring sizes and method of measurement on values of field

saturated hydraulic conductivity.

poF F ol Sla o S5k Cla o § somme EESIRESE s b
F value Mean of squares Sum of squares Degree of freedom Sources of variations
sled
0.0027 10.66 0.712%* 0.71 4
(treatment)
2olesT el
0.017 0.13 8 o

(experiment error)

** Statistically significant at probability level of 1 percent.
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Table 3. Comparison of field saturated hydraulic conductivity (K;) measured with different sizes of single ring
with simplified falling head (SFH) and traditional double ring (DR) methods. The numbers on the horizontal axis
represents the diameter of the cylinder in centimeter. Dissimilar letters indicate significant differences at P<0.05.
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Table 3. Factor of discrepancy between the values of field saturated hydraulic conductivity (K;) measured
with different sizes of single ring with simplified falling head (SFH) and traditional double ring (DR) methods.
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Abstract

Background and Objectives: Field saturated hydraulic conductivity (Kg) is one of the most
important soil properties that considerably contribute to soil quality. However, specifically in
the structured soils, the measurement of Ky is difficult and time-consuming. Therefore,
verifying the simple and fast methods for Ky measurement is needed for effective soil
monitoring. This study was conducted to investigate the effect of ring size (rings with diameters
of 5.5, 10.88, 16 and 31.8 cm) on the Kj measured with simplified falling head (SFH) single
ring method in a structured clay loam soil. Furthermore, the effect of conventional tillage on Ky
was assessed and the Ky measured with double ring (DR) method and SFH procedure was
compared.

Materials and Methods: The simplified falling head (SFH) method of rings with diameters of
5.5, 10.88, 16, 27.83 and 31.8 cm was used. In DR method diameter measuring 83/27 cm and
diameter ring buffering 50 cm and infiltration with way costant head was measured. Factor of
discrepancy between the values of field saturated hydraulic conductivity (Kj;) was measured
with different ring sizes with model simplified falling head (SFH) single ring and traditional
double ring (DR) methods. Statistical analysis in a completely randomized design between DR
method and different sizes were used in SFH. The comparison of the level of five percent by
SNK using SAS (9.1.3) was performed.

Results: Results showed that while the ring size affected the measured Ky, the discrepancy
between Ky results of given ring size compared to the smallest ring size (d=5.5 cm) was
practically negligible (factor of discrepancy < 0.27). The effect of tillage operations on the
measured Ky was substantial (discrepancy between Ky results of 2.1 to 3.1). The SFH and DR
techniques yielded statistically different means of K. However, the discrepancy between the Ky
values obtained with the SFH method using the largest ring size and the K values determined
with DR method was practically negligible (factor of discrepancy < 0.37). The coefficient of
variation of Ky values obtained with DR was also higher than the SFH measurements.
Conclusion: The duration of the infiltration runs with SFH approach was appreciably shorter
than the DR method. In conclusion, the mean Ky values obtained with SFH technique were
appropriate to monitor the effect of tillage. Further studies are needed to test the suitability of
SFH technique to monitor hydraulic conductivity of various soils for different purposes.

Keywords: Field saturated soil hydraulic conductivity, Simplified falling head technique, Ring
size
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