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GHG Emissions from an Aquaculture System of Freshwater Fish with Hydroponic Plants
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In this study, the GHG emissions of the farmed fish willow shiner (called
Honmoroko) were calculated based on the concept of the LCA. Furthermore, the nitrous oxide(N20)
volatilization from an aquaculture pond was estimated that generated from nitrification and
denitrification process of non-consumed feed and waste (feces and ammonia) from fish. As the results, the
GHG emissions for the production of willow shiner were calculated as 2,000g-C02e /m2/year, that contains
direct volatilization of N20. It means 3-4 times larger amount of GHGs than the rice production per unit
area. Nutritive salts removal experiments show that SunPatiens flower has a potential to remove inorganic
nitrogen in the aquaculture pond. Therefore, an aquaculture system with hydroponic plants has a capacity
to make a clearance of N20 from the pond. The purifying effect of the aquaculture pond also has the
higher density fish farming potential which will lead the less GHGs aquaculture per the production
volume.
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33,900 g x 0.018 = 610g-N
610 g x 44/14 = 1,917 g-N,O
1,917 g-NoO/ 1000m?/ year

=1.92 g-NoO/ m?/ year

1.92 x 298 = 572 g-CO,e/ m? year
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