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Abstract 

In Japan, the majority of soybean fields are upland fields converted from former paddy fields, commonly referred to as “converted paddy 

fields.” These fields usually have poor drainage. Soybean cultivation in those fields usually suffers from high moisture damage in the early 

growth stage and drought damage in the flowering and grain enlargement stages resulting in low yield. Underground irrigation systems, a 

composition of drainage and irrigation functions by using a pipe system buried underground, offer a solution for these problems. In this 

study, we investigated the effects of an underground irrigation system on the growth and yield of soybeans and soil physical properties of 

the field. The treatments included the underground irrigation system plot (water level can be adjusted by irrigation and drainage), the Non-

water level control plot (only drainage system), and the control plot (without irrigation and drainage systems). Soybean yields were 255 kg 

10a-1 in the underground irrigation system plot, 273 kg 10a-1 in the non-water level control plot, and 255 kg 10a-1 in the control plot. 

Regarding soil physical properties, the pulverizing rate was significantly higher in the underground irrigation system plot than in the control 

plot. There were no differences in the plastic critical water content ratio and saturated hydraulic conductivity between the two treatments. 

Overall, the yields of underground irrigation system plot and control plot are about the same, but the yields in the non-water level control 

was slightly higher than control plot. Because rainfall in August in this year was higher than usual, effect of drainage by irrigation system 

appeared. 
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