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CLARIFICATION REGARDING THE IMPROVEMENT EFFECT OF ORGANIC
IRRIGATION ON PRODUCTION ENVIRONMENTS

Abstract : This study sought to clarify improvements in the workability of slurry application using an individual
animal waste disposal system as well as the resulting physical properties of soil, pasture yield/quality enhancement
and other production environment improvement effects, the mass balance of environmental load substances
(nitrogen, phosphoric acid, trace elements) in soil under manure irrigation, and environmental load substance
reduction effects.

In 2008, a project was implemented to verify the effects of aerobically digested slurry applied by means of
manure irrigation on the physical and chemical properties of soil and the pasture yield of grassland on heavy clay
soil. The results revealed improvements in softening, drainage and fertilizer retention capacity for the surface soil
layer of fields under manure irrigation and the maintenance of grass yields above the target value, thereby
confirming the crop productivity improvement effect of manure irrigation. Additionally, no accumulation of
inorganic nitrogen was found in the lower layers of fields under this type of irrigation.

In 2009, the effects of aerobically digested slurry application on the physical and chemical properties of soil and
pasture yields were summarized for grassland on volcanic soil, and the results from the previous year were also
referred to for comparison with grassland on heavy clay soil. It was confirmed that the physical and chemical
properties of the surface soil layer were improved for both heavy clay soil and black volcanic soil. Increased
cation-exchange capacity was observed regardless of the soil type. As the second task, measurement was then
performed to ascertain the amounts of environmental load substances (nitrogen and phosphoric acid in this case)
and trace elements contained in the grass field plow layer several years after the commencement of manure
irrigation in order to clarify the behavior of individual substances. The results showed no difference in the
amounts of environmental load substances and trace elements in the soil between the fertilized and non-fertilized
zones. As no accumulation of these elements in pasture was observed either, the use of aerobically digested slurry
in the same way as chemical fertilizer was considered applicable. As the third task, the greenhouse gas reduction
effect created by introducing manure irrigation facilities was estimated by trial calculation. Life-cycle impact
assessment revealed increased damage costs from treatment in manure irrigation facilities as compared to
conventional treatment. This was mainly due to the high volatilization quantities of methane and nitrous oxide
emitted during the storage of aerobically digested slurry, indicating the importance of covering aerated liquid tanks
and implementing other measures to prevent greenhouse gas volatilization during slurry storage.

Key words : organic irrigation, aerobically digested slurry, physicochemical properties of soil, grass, environment
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