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Abstract : In large rice-producing areas of Hokkaido, farms are expected to be managed on an increasingly
large scale of at least 30 ha per farming household, in the future, due to the consolidation of farmland
caused by decreases in the number of farming successors. In paddy field areas where such large-scale
management tends to predominate, paddy fields are being enlarged and subirrigation facilities are being
installed to create paddy fields with high work efficiency for further productivity enhancement. This
research develops irrigation and drainage techniques that are suitable for such improved paddy field areas
and that further enhance the productivity of paddy agriculture. The outcome of the research up to fiscal
year 2013 is as follows.

1) For large paddy fields with a subirrigation system in Moseushi town and Nakafurano town, the
characteristics of irrigation water demand were compared, including the state of irrigation water
distribution to entire paddy fields, the irrigation requirements at each growth stage under the subirrigation
system and water intake strength. Results are as follows. 1) The research found that the pattern of groundwater
level fluctuations differed depending on whether puddling was conducted in the three types of wet-field rice cultivation in
Moseushi town: direct-seeding cultivation without puddling in flooded paddy fields, transplant cultivation, and
direct-seeding cultivation in well-drained paddy fields. The difference in paddy field percolation was not great among these
three cultivation types. 2) Because the groundwater level remained high and the amount of paddy field percolation was not
great in the period from the initial irrigation water intake to re-submerging after mid-summer drainage, the total water supply
to paddy fields did not differ greatly among these cultivation types in Moseushi town. 3) It was shown that, 4 years after
the development of large paddy fields, the functionality of the underdrainage in the fields was still high, even for horizontal
lateral drains installed under long paddy fields in Moseushi town. 4) For paddy fields with and without subirrigation in
Nakafurano Town, it was shown that the irrigation requirement for direct-seeding in well-drained paddy fields was influenced
by the farmer's water management operation, irrigation methods, weather conditions, and growth conditions of paddy rice, as
well as by paddy field conditions such as soil texture. 5) Based on these research results, a method for drafting water
utilization plan for large paddy fields at which subirrigation can be used was proposed, and a method for analyzing factors in
changes in the irrigation requirement and for surveying the irrigation requirement were presented.

2) A water quality survey for submerged fields and underdrainage was also conducted toward developing
a paddy field water management method in view of the need to suppress the outflow of water quality loads.
Concentrations of total nitrogen and total phosphorus in submerged fields for transplant cultivation increased immediately
after puddling. In the well-drained paddy fields used for direct-seeding cultivation, the levels of total nitrogen and total
phosphorus remained high for a relatively long period of time early in the irrigation period. The outflow of total nitrogen
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calculated by using the quantity of surface drainage and underdrainage was great after the mid-summer drainage in late June

as well as early in the irrigation period. Based on the data on the concentrations of total nitrogen and total phosphorus and

also on the characteristics of the outflow of water quality loads, two techniques were proposed to be included in the paddy

field water management method, in the light of the need to suppress the outflow of water quality loads: 1) using a drainage

method suitable for the concentrations of total nitrogen and total phosphorus in submerged fields and underdrainage for

decreasing the concentrations of these elements in drainage water, and 2) reducing drainage discharge by conserving
irrigation water and controlling the drainage volume through shallow water management.

3) In 43 parcels of paddy fields (a total of 75 ha), the percentage of area where simultaneous water intake
1s possible during periods of intensified water demand was clarified by simulating the water distribution
that reflects the water demand characteristics of paddy fields. Based on the simulations, water distribution
management techniques were proposed for the stable supply of irrigation water to paddy fields.

In the same parcels of paddy fields, the dates and times for turning the faucet on/off were checked and the following
findings were obtained: 1) the percentages of paddy fields for which intake was conducted simultaneously were in the
range of 10% to 30% in most cases, with over 50% in rare occasions, and 2) since there were about 8 day to 10 day of
difference in the periods for early irrigation between transplant cultivation and direct-seeding cultivation, water demand
concentration that might hinder local water distribution would not occur.

Keywords : large paddy field plots, groundwater level control, water management, water quality, water requirement, water
distribution management, field drainage
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