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Effects of Light on Growth and Flowering of Green Perilla Grown in Closed System
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Abstract: Green perilla or shiso (Perilla frutescens (L.) Britton) is a culinary herb for cooking and dish
decoration. Shiso is a short-day plant that light supplement is necessary for prolong vegetative growth
and delay flowering. This research consists of 2 parts of the experiments in order to clarify the effect
of light duration per day and the effect of LEDs light supplement on flowering of shiso; 1) study of the
effect of light duration (11, 12, 13, 14, 15, 16 h) from white fluorescent light, 120 umol m?s™ on flowering
time of shiso 2) study of the effect of supplemented light spectrum (white, red, blue and red and blue
combination) from LEDs 12 pmol m”s™, 4 h following white LED 120 pmol m®s™, 12 h on growth and
days to flower of shiso. The experimental design was completely randomized (CRD) with 3 replications
per treatment and six plants per replication. Shiso plants were grown in a closed room with controlled
air temperature at 25 °C and relative humidity of 65-70%. The results showed that the application of
white fluorescent light for 15-16 h per day delayed days-to-flowering of shiso up to 180 days after
transplanting (DAT). For the LED light spectrum experiment, the red-LED light strongly promoted the
average number of leaves (21.25 leaves) and the combination of red and blue light promoted the plant
average height (87.14 cm) which were significantly different from the white LED which the plant had 15
leaves and 64.58 cm in plant height, respectively. However, the white LED considerably had the longest
the days-to-flowering of 103.58 DAT, while the blue-LED had only 49.17 DAT.

Keywords: herb, light supplement, LEDs, light duration
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Figure 1 Growth chambers of Shiso (A), a set of fluorescent lamps in a chamber (B) Shiso pots equipped with drip

fertigation system (C).
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Figure 2 Light spectrums for white (A), red (B), blue (C) and red plus blue (D) LED used in this experiment.
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Table 1 Days to flowering of green perilla grown under different light duration per day condition.

Treatments
(exposure time of light/day)

Days to flowering (days)

11h 18a
12h 19b
13h 24¢
14 h 56d
15h 180e
16 h 180e
F-test *

Notes: Different letters within a column indicate significant differences at P < 0.05 according to Duncan's new multiple

range test. * = Significantat at p < 0.05.
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Table 2 Growth of green perilla at 70 days after transplanting and illuminated with white LED light, PPFD 120 pmol

m?s” for 16 h followed by supplemented LED lights with various colors of lighting for 4 h.

Treatments Plant height (cm) Canopy size (cm) Number of leaves
White 12 h+ white 4 h 36.18 64.58b 15.00b
White 12 h+red 4 h 36.67 84.54a 21.25a
White 12 h+ blue 4 h 33.71 83.94a 15.67b
White 12 h+ red plus blue 4 h 35.79 87.14a 17.67ab
F-test ns * *

Notes: Different letters within a column indicate significant differences at P < 0.05 according to Duncan's new multiple

range test. ns= non-significant difference. * = Significantat at p < 0.05.
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Table 3 Days to flowering of green perilla grown under different LEDs lighting condition

Treatments

Time to flowering (days)

White 12 h + white 4 h

White 12h + red 4 h

White 12 h + blue 4 h

White 12 h + red plus blue 4 h

103.58a
59.33¢
49.17d
71.08b

F-test

*

Notes: Different letters within a column indicate significant differences at P < 0.05 according to Duncan's new multiple

range test. * = Significantat at p < 0.05.

Blue+Red b §

Figure 3 Growth of green perilla grown in growth chambers at 70 days after transplanting.
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