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Optimizing biomass production and GHG emissions in cultivation management of Greenhouse Horticulture
with DNDC Model — A case study of Greenhouse Flower Farm in Aridagawa Town —
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Abstract : The goal of this study was to develop a model for optimizing biomass production and GHGs emission
in greenhouse horticulture. The study was conducted as a case study on an ornamental chrysanthemum production
plant. Biomass production and GHGs emission from soil were analyzed using DNDC (DeNitrification
DeComposition) model. Fuel consumption for heating was analyzed using a tool for estimating greenhouse
heating fuel consumption. GHGs emission reduction by means of greenhouse temperature management and
fertilizer use reduction was analyzed. As a result, the case study plant was found to be using excess fertilizer.
Reducing fertilizer use by 45% was found to have no effect on the biomass production. Environmental efficiency
defined as the ratio of biomass production and GHGs emission was found to be at its highest when fertilizer use
was reduced by 47% and the greenhouse temperature was lowered by 3°C at the case study production plant.
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