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Evaluation of indoor plant growth considering spectral light environment
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This study developed a method to calculate the photosynthetic photon flux
density that correlates with plant photosynthesis using 3D modeling software and spectral irradiance
simulation. The accuracy of the developed method was verified by comparing measured and calculated

values. Additionally, experiments using a growth chamber were conducted to investigate the
appropriate light environment for indoor foliage plants, which is an area with limited knowledge in
the field of agriculture. Foliage plants were grown under three lighting conditions simulated to
office environment for approximately six months, and the amount of light necessary for growth was
determined. This research provided a new evaluation method of light environment for indoor plants
and knowledge on required light levels for sustainable growth of indoor foliage plants.
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1 , Mean(SD)
Case 1 (Low) Case 2 (Medium) Case 3 (High) Accuracy
Air temp. (°C) 23.1 (1.0) 22.5(0.4) 22.1(0.2 +0.5°C
Humidity (%RH) 45 (7) 55 (5) 59 (8) +5%
CO2 (ppm) 491 (86) 512 (93) 472 (69) +50 ppm
IHluminance (Ix) 498 (10) 490 (6) 1496 (12) +5%
PPFD (umol / m?-s) 6.8 (0.1) 6.7 (0.1) 20.1(0.2) -
Light exposure time (h / d) 9 18 18 -
DLI (mol / m2) 0.22 0.43 1.30 -
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