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[image: ]Abstract
[bookmark: _GoBack]Statement of the Problem: Achieving higher crop production in a greenhouse requires optimizing spatiotemporal variability of photosynthesis, which is the basic process underlying crop growth. However, there has been little research with a focus on spatiotemporal variations of photosynthesis in a greenhouse. Here, we conducted multipoint application of a photosynthesis model in a 6-span strawberry greenhouse under CO2 enrichment, to reveal the spatiotemporal distribution of photosynthesis. 
Methodology & Theoretical Orientation: Leaf photosynthetic rate (A) was evaluated by coupling the biochemical model for C3 photosynthesis (Farquhar et al., 1980) with gas diffusion theory of the Fick’s law. Moreover, a midday depression of photosynthesis was simply modeled using accumulated evaporative demand during a daytime, assuming that the depression arises from a reduction in photosynthetic capacity (Vcmax and Jmax in the Farquhar model) induced by accumulation of midday environmental stresses (expressed by evaporative demand) to a leaf. Multipoint application of the model was performed as shown in Fig.1, thereby visualizing the spatiotemporal distribution of A in the greenhouse.
Findings: The model could well capture time courses of A including the midday depression influenced by some environmental stresses. This indicates that accumulated evaporative demand may be applicable to the evaluation of the midday depression during a day. The spatiotemporal distribution of A under CO2 enrichment was strongly affected by the pattern of leaf boundary layer conductance (i.e., airflow) as well as that of CO2 concentration, and consequently remarkable non-uniformity in A appeared across the greenhouse (Fig.1). This result confirms the importance of controlling airflow for optimizing spatiotemporal variability of A under light wind conditions in the greenhouse.
Conclusion & Significance: the multipoint application proposed herein contributes to spatiotemporal optimization of environmental controls in the greenhouse (e.g., CO2 enrichment, ventilation, and heating), leading to optimization of spatiotemporal variability of photosynthesis.
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Figure 1: Evaluation of spatiotemporal distribution of photosynthetic rate in a
6-span strawberry greenhouse. The representative distribution under CO:
enrichment is shown in the right side. White drawing represents a CO-
generator, and White arrow shows direction of airflow driven by the generator.




