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RESEARCH ON MAINTENANCE AND MANAGEMENT OF AGRICULTURAL
INFRASTRUCTURE IN THE SNOWY COLD REGIONS CONTRIBUTING TO
IMPROVING FOOD SUPPLY

Research Period : FY2016-2021

Program Leader : Director of Cold-Region Agricultural Development Research Group
TAKEUCHI Hideo

Research Group : Cold-Region Agricultural Development Research Group (Rural Resources

Conservation, Irrigation and Drainage Facilities )

Abstract : The relationship between global food supply and demand is expected to tighten. In Japan,
decreases in the numbers of farming successors and increases in the demographic aging of food producers
are causing concerns over a decline in the food supply capacity. In Hokkaido, a major food-producing region
of Japan, there is the need for the development of agricultural infrastructure and of conservation and
management technologies that suit the local conditions, such as the large scale of farms and the cold, snowy

climate. Each objective, and major findings of the surveys conducted in fiscal year 2016 are as follows.

Objective (1) : The development of technologies for the efficient consolidation and advanced management
of large-scale fields to respond to the expansion of management scale

In a large-scale paddy field of peat soil, the groundwater level control system could keep groundwater in the
field at the relatively high level of -35 cm during the rice ripening period. No great differences were found in
groundwater level among the points in the field, and the insufficiency of bearing capacity for mechanical
operations during harvesting did not occur.

Moreover, irrigation requirements were surveyed at large-scale paddy fields, for direct seeding culture
on well-drained paddy fields, direct seeding in submerged paddy fields, and transplanting culture. A factor

behind the differences in irrigation requirements was in the lot-management water requirements.

Objective (2) : The development of technologies for the maintenance and renewal of agricultural
irrigation facilities considering changes in farming and climate
Tests and analyses of concrete from head works constructed fifty or more years ago revealed that frost
damage and abrasion deterioration involving the leaching of a calcium component occur near the surface.
The effectiveness of Fault Tree Analysis (FTA) as a tool for identifying events that hinder the facility
manager’s response in a large-scale disaster was demonstrated by an analysis of one of the nation’s largest
irrigation channels, which is in Hokkaido.

Objective (3) : The development of irrigation and drainage technologies that are in harmony with the
environment in a large-scale farming area
Temperatures and properties of slurry were surveyed at dairy cattle manure slurry aeration facilities
operated by farmers. In summer, the slurry reached approximately 30 degrees Celsius at all the facilities
surveyed; in winter, it reached that temperature at only one facility.
Water quality was surveyed in two river basins in a dairy region in Eastern Hokkaido. A relatively high
correlation was found between NOs-N concentration, a major component of total nitrogen contained in river

waters during the normal water stage, and stocking density of dairy cows (per settlement area).

Key words : large-scale field, sub-irrigation, technologies for maintenance and renewal, disaster response

plan, harmony with the environment, slurry irrigation
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