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Influence of Alternate Wetting and Drying Irrigation Conditions on Soil Redox

Potential, Water Productivity and Agronomic Performance of Paddy Rice.
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The increasing global water scarcity and demand will significantly impact food security, drawing attention to water-
saving technologies such as alternate wetting and drying irrigation (AWD) for rice paddy farming. The&nbsp;impacts
of different irrigation conditions on soil redox potential and water productivity were evaluated experimentally. Two
greenhouse pot experiments with the same conditions comprising soils from lowland area were conducted at Tokyo
University of Agriculture &amp; Technology from February to May 2021. The rice paddy was subjected to
intermittent irrigation throughout the whole season as opposed to the current AWD conditions where paddies are
intermittently irrigated except at the booting to flowering stages.

The experiment was arranged in a completely randomized block design in pots with three replications. Water regimes
were compared among continuous flooding (CF) and three different alternate wetting and drying (AWD) conditions,
in which the water table was allowed to drop 5, 10, and 15 cm below the surface (referred to as AWDS, AWD10 and
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AWD 15, respectively). The results showed that all AWD conditions had higher water productivity, which varied
from 3.46 kg/m”3 to 3.89 kg/m"3 compared to CF with 3.07 kg/m"3 and water saving between 14%-36%. In addition,
the redox potential varied from -605 mV to 608 mV with higher oxidation conditions in AWD conditions. The results

can help farmers save water and improve rice yields.
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Numerical analysis to evaluate the effect of filter gabion sizes against slope

failure due to heavy rainfall
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A shallow and loose surface slope failure can be often seen in the natural slope failure cases. To prevent such shallow
surface failures, a series of rainfall-induced slope model tests with four different sizes of filter gabions were conducted.
The model tests were then simulated numerically by using the saturated and unsaturated consolidation analysis
method (Code name: GEOCUP) that can account for the two suction effects on the mechanical behaviors of
unsaturated soils. It was found from both model tests and simulation tests that the failure started from the top of the
filter gabions and failure zones progressed to upper part of the surface shallow sand layer. The large size of the filter
gabions retained more infiltrated rainwater in the surface soil slope. The simulated pore water pressures exhibited a
similar trend to those in the experiments, but the positive pore water pressure values in the simulation tests were
slightly less than those in the experimental tests. Moreover, the filter gabions significantly extended the first failure
time and shrunk the failure area in both experiment and simulation tests. Thus, this analysis method has the potential
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to solve the slope stability problems as well as to determine its countermeasures due to rainfall.
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