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Abstract

This study investigates the effects of different field infiltrometer methods on the
measurement of infiltration rates in grassed soils, with the aim of evaluating their applicability
and accuracy. Three infiltration measurement methods—single-ring, double-ring, and
double-ring combined with a Mariotte bottle—were employed at the Agricultural Engineering
Research Center to compare their performance in assessing soil infiltration under
grass-covered conditions. The experimental results revealed the following: 1. the steady-state
infiltration rates measured by the single-ring, double-ring, and double-ring with Mariotte
bottle methods were 36.88, 1,265.45, and 436.62 mm/day, respectively. These values
significantly exceeded the theoretical infiltration rates estimated based on soil type (20~50
mm/day), by up to 60 times, likely due to the loose soil structure and the presence of abundant
macropores facilitating rapid vertical flow. 2. the time required to reach infiltration
equilibrium varied among the methods: The Mariotte Infiltrometer system (a double-ring with
a Mariotte bottle) achieved equilibrium the fastest (420 minutes), followed by the double-ring
method (585 minutes). The single-ring method only approached equilibrium and failed to
reach a stable state even after 1,522 minutes, indicating the slowest rate of stabilization. 3. in
terms of deviation from theoretical values, the single-ring infiltrometer exhibited the lowest
error rate (45.77%). Regarding infiltration stability, comparisons between constant-head
(Mariotte bottle) and falling-head (single- and double-ring infiltrometers) methods showed
that the infiltration curve produced by the Mariotte infiltrometer system (i.e., a double-ring
infiltrometer with a Mariotte bottle) was smoother, with error rates ranging from 1~16%,
whereas the single- and double-ring methods exhibited greater fluctuations, with error rates
between 4~25%. These results indicate that the Mariotte infiltrometer system provides
superior infiltration stability. This study conducted a comparative evaluation of three
commonly used field methods for measuring infiltration in grassed soils. Future research will
extend the investigation to paddy fields to further examine the applicability of these methods
under varying land use and cropping conditions

Keywords: Single-ring Infiltrometer, Double-ring Infiltrometer, Mariotte
Infiltrometer system, Infiltration Rate of Grassed Soils.
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