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1. $&E < 1)—X (Horticultural engineering toward
efficient and sustainable plant production)
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4) Designing a strategy for cost-effective CO2 enrichment in a
ventilated greenhouse based on the photosynthetic photon flux
density-net photosynthetic rate curve of cucumber seedlings

Ji-Yoon LEE, Ryo MATSUDA, Kazuhiro FUITWARA

(Graduate School of Agricultural and Life Sciences,

The University of Tokyo)

COz enrichment enhances the net photosynthetic rate (Pn) in
greenhouse. Null balance CO: enrichment (NB-CE) maintains
equal Co2 concentrations inside and outside the greenhouse (Cin
and Cou), minimizing leakage. However, alternative strategies
may improve cost-effectiveness. This study proposes CO:2
enrichment only during high photosynthetic photon flux density

(PPFD) hours (HP-CE), in which Ciy is slightly above Cout when

Pn is high. In this study, cost-effectiveness was defined as the

increase in integrated Pn over a photoperiod relative to non-

enrichment, divided by the integrated CO:z supply rate (S). Since

COz leakage increases with air exchanges per hour (), HP-CE

was evaluated at N levels of 4, 6, 8, and 10 h™!. Using an open-

type assimilation chamber, we measured the PPFD- P, and PPFD-

S curves of cucumber seedlings and estimated Pn and S over a 12-

hour period. HP-CE outperformed NB-CE in cost-effectiveness

for Cin 450-700 umol mol™! at N of 4, 6, and 8 h™! but was less
effective at N of 10 h™! due to increased leakage. These findings
suggest HP-CE is a viable alternative for ventilated greenhouses
with lower N, optimizing CO2 use by targeting high PPFD hours
while reducing unnecessary CO2 supply during low-light periods.
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