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MODEL OF NITROGEN LOADING TO AIR AND GROUNDWATER FOR
RECYCLING PROCESSES OF LIVESTOCK MANURE

Shogo NITTA, Toru FURUICHI, Kazuei ISHII and Noboru TANIKAWA

This study developed a numerical model of the nitrogen loading to air to groundwater for cow manure
management regarding to composting and biogasification on dairy farms. The model is able to estimate a
long-term nitrogen emission to the environment, such as the evaporation of ammonium and nitrogen
oxide to air and nitrate leaching to the aquifer, and accumulation of organic nitrogen within the soil for
both composting and biogasification systems. The 20-year-simulation of two dairy farms revealed the fol-
lowing. In the composting system, countinuous application of large amount of biodegradable organic ni-
trogen increased the amount nitrate leaching. While, in the biogasification system, digestion residue,
which has a larger amount of ammonia than that in compost, shows smaller amount of nitrate leaching
than that in compost because of small rate of nitrification, which is a function of organic content in the
soil. Sensitivity analysis regarding to the number of cows per the are of grass filed found that a long-term
faming with more than 2 head/ha might cause nitrate-nitrogen groundwater pollution over the Japanese
environmental quality standard in groundwater.
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